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Project brief: A scoping review of current and emerging best practice for Long COVID

rehabilitation

Purpose: Collate and review the latest and emerging evidence for the rehabilitation of Long
COVID, particularly in context of a multidisciplinary team involving allied, scientific and
technical professions providing services to consumers who report ongoing symptoms post-

acute phase COVID-19.

Background/Rationale:

It is emerging that there is a proportion of individuals who contract COVID-19 develop persistent
symptom/s for weeks or months after acute infection. This persistent condition is typically referred to
as Long COVID, although a consensus on a definition of Long COVID is lacking. Prevalence and
symptomology data are also emerging, but World Health Organization (WHO) estimates 5% of people
who have had COVID-19 experience symptoms that continue for at least a month, and 10% continue
to experience symptoms after 12 weeks (WHO, Policy Brief 39: IN the wake of the pandemic -
Preparing for Long COVID, 2021). Ongoing symptom/s are variable, can affect various body systems,

with differing severity

Background and Rationale:

A proportion of individuals who centract COVID-19 develop persistent symptom/s for weeks or
months after acute infection. This emerging condition is sometimes referred to as Long COVID, post-
COVID syndrome or post-COVID condition; although a consensus on a definition of Long COVID and
universally acceptedterminology is yet to be released?. Prevalence and symptomology data are also
emerging, but the World Health Organization (WHO) currently estimates 25% of people who have had
COVID-19 experience symptoms that continue for at least a month, and 10% may continue to
experience symptoms after 12 weeks (WHO, 2021). Ongoing symptom/s can be variable, and can
affect various body systems, with differing severity and courses, such possible symptoms are

listed in Appendix A: Commonly reported symptoms of Long COVID .
Global focus was initially on the immediate needs of those hospitalised with acute COVID-19,

followed by potential long-term needs post-hospitalisation. It has since been established that a person

1 Following completion of this review the WHO released a clinical case definition of post COVID-19 condition as per: ‘Post
COVID-19 condition occurs in individuals with a history of probable or confirmed SARS CoV-2 infection, usually 3 months from
the onset of COVID-19 with symptoms and that last for at least 2 months and cannot be explained by an alternative diagnosis.
Common symptoms include fatigue, shortness of breath, cognitive dysfunction but also others and generally have an impact on
everyday functioning. Symptoms may be new onset following initial recovery from an acute COVID-19 episode or persist from
the initial illness. Symptoms may also fluctuate or relapse over time.” (WHO, 2021). This project was developed and completed
prior to this clinical case definition.
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can experience Long COVID regardless of the severity of the acute-phase iliness, and there is an
emerging shift in research and literature evaluating the chronic phase of post COVID-19 infection (de
Sire, et al., 2021). In other counties with higher infection numbers over the course of the pandemic,
there is an increasing awareness and mounting pressure from healthcare professionals and people
with ongoing symptoms to be able to access evidence-based support, treatment and/or rehabilitation.
In New Zealand, at the time of writing the total number of confirmed cases and burden of the acute
illness is currently relatively low compared to internal data (John Hopkins University Research Centre,
2021). In this current context, any recommendations will need to be inclusive of both acute-phase
survivors and those who arrive/return who may have had acute COVID infection in overseas. With the
eventual re-opening of the New Zealand borders and recent increases in community transmission, the
number of people who may potentially suffer from Long COVID in Aotearoa New Zealand is expected
to increase. This necessitates the need for these people to access appropriate diagnoses, support,

interventions, and rehabilitation.

The ‘Guidance for the rehabilitation of people with or recovering from COVID-19 in Aotearoa New
Zealand’ (Ministry of Health, 2020) is to be updated given emerging evidence post publication. The
resources collated and reviewed could be foundational to this document update. The author
recognises that given Long COVID is emerging, the review of evidence should be ongoing and
iterative. This current review seeks to capture current available published evidence as of 9 July 2021
to 31 August 2021.

Objectives:

A scoping review was conducted to systematically identify and map research around Long COVID

rehabilitation with the following objectives:

1. Search, identify, and collate any current and emerging evidence of best practice applied to Long
COVID rehabilitation, within a multidisciplinary perspective.

2. Search, identify and collate any multidisciplinary or profession-based clinical guidance/resources
for Long COVID rehabilitation.

3. Search, identify and compile available clinical practice resources or tools for Long COVID
rehabilitation.

4. Complete a reflexive thematic analysis on sources to identify key themes. These themes will
inform a discussion of emerging evidence of best practice applied to Long COVID rehabilitation,
within a multidisciplinary perspective and linked to an Aotearoa New Zealand context (where

appropriate).
Scope:
Inclusion Criteria (in-scope)

e For the purposes of this review, Long COVID includes both ongoing symptomatic COVID-19 (4-12
weeks post-acute infection) and post-COVID-19 syndrome (212 weeks post-acute infection).

Regardless of whether the acute COVID-19 infection requiring hospitalisation.
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e Long COVID rehabilitation is defined as interventions which aim to restore function across
physical, psychological, social and vocational domains when patients experience ongoing or
persistent symptoms related to COVID-19 infection.

o Allied health, scientific and technical are qualified health professionals with specialist expertise in
preventing, diagnosing, treating, and rehabilitating a range of conditions and illnesses, including
the rehabilitation of Long COVID.

¢ As rehabilitation typically requires a multi-disciplinary and interprofessional approach tailored to
an individual, allied health professions may include: Physiotherapists, Occupational Therapists,
Dieticians, Clinical Exercise Physiology, Psychologists/Counsellors, Social Workers, Speech
Language Therapists, Audiologists.

e Any sources offering indigenous, cultural, or ethnicity-based evidence or views on Long COVID

rehabilitation.

Exclusion Criteria (out-of-scope)

¢ Self-management advice and guidance for post-acute COVID-19 recovery following hospital
discharge.

¢ Medical management and treatment of COVID-19, including appropriate initial investigation/s to
rule out acute or life-threatening complications and alternative diagnoses.

e Pharmacological treatments and approaches to COVID-19 or Long COVID.

Methods

Protocol

A scoping review was completed using the principles of the PRISMA-ScR and JBI methodology
processes (Tricco, et al., 2018; Peters, Mclnerney, Munn, Tricco, & Khalil, 2020). Given the emerging
nature of Long COVID as a condition requiring rehabilitation, a scoping review approach was selected
to systematically synthesize and map emerging knowledge and evidence to identify main concepts,
themes, reference sources, and/or knowledge gaps. The objectives, inclusion criteria and methods for
this scoping review were specified in advance, then reviewed and approved by the Ministry of Health
Chief Allied Health Professions Office.

Eligibility criteria and Information Sources

Unrestricted source type was utilised due to the emerging nature of Long COVID rehabilitation and as
this is an initial scoping review. The search strategies were drafted by an experienced Ministry of
Health Senior Reference Librarian in consultation with the researcher. The initial database search
was conducted by the Senior Reference Librarian sourcing from Ovid MEDLINE(R) and Epub
databases. Sources were required to be written in English and published up until 9 July 2021.
Sources included empirical papers (Ahead of Print, In-Process, In-Data-Review & Other Non-Indexed
Citations). The search strategy is reported in Appendix B: Search Strategy Search results were
exported to Microsoft Word by the Librarian, with any identified duplicates removed. The search was

supplemented by researcher scanning of reference lists of relevant reviews and sources. Sources

Page 4 of 26
Last edit: 21/10/2021



Document 1

were excluded by the researcher if they did not meet the eligibility criteria as previously defined.
Sources were collated and data extracted by the researcher over between 9t July to 31t August
2021.

Search

Full details on the search strategy are reported in Appendix B: Search Strategy. Keywords: Long
COVID, post-COVID (-19) syndrome, chronic COVID(-19) syndrome, chronic COVID(-19) syndrome,
long-hauler, post-COVID(-19) conditions, post COVID(-19), long-term effect COVID, prolonged
COVID, lasting COVID, post-discharge COVID, post-acute COVID, ongoing symptomatic COVID(-19).
rehabilitation, management, mental health or psychosocial support, multidisciplinary or therapy or
therapies or integrated or multi-disciplinary, physical or occupational or speech or diet therapy,

respiratory, therapy.
Selection of sources of evidence

Review of evidence was conducted by a single reviewer who is an allied health professional. The data
selection process and data charting tool was drafted by the reviewer, evaluated and reviewed by the
Ministry of Health Clinical Principal Advisor, and subsequently approved by the Ministry of Health
Chief Allied Health Professions Officer. The reviewer sequentially evaluated the titles, abstracts and

full texts of all sources identified.
Data items and charting process

A data-charting tool and record was developed by the reviewer in a Microsoft Excel Workbook format
to extract the identified relevant variables. Data were extracted independently by a single reviewer.
The data-charting record was updated in an iterative process to ensure it was fit for purpose. A full
source record was kept with details of all identified sources including a brief exclusion reason. This
was useful given the additional reference scanning approach to identify previously identified and avoid
charting duplication. The need for a ‘secondary theme’ was identified early in the charting process
and added, as sources often held data on more than one theme. Appendix C: Data Characteristics
Extracted via Data Charting Tool outlines details of data and reference characteristics extracted. In
cases of inclusion ambiguity, discussion and advice were sought from the Ministry of Health Clinical
Principal Advisor and/or Ministry of Health Chief Allied Health Professions Officer. Aside from
categorising source type (refer Appendix C: Data Characteristics Extracted via Data Charting Tool),
no formal critical appraisal of individual sources of evidence was completed; reflecting that this is an

initial scoping review with an emerging body of knowledge for an emerging condition.

Synthesis of results

As the sources were charted a reflexive thematic analysis was completed. The reviewer assessed the
literature source and used subjective analysis to determine the main theme, as defined as the main
topic or idea in the source relevant to the coping review objectives and inclusion criteria. There was
an a priori understanding of the emerging evidence for Long COVID rehabilitation suggesting some

likely themes would emerge (e.g., Best practice, Multidisciplinary, Rehabilitation tools, Technology).

Page 5 of 26
Last edit: 21/10/2021



Document 1

As a reflexive and iterative theming approach was used, the newly identified themes were updated to
eight (8) identified themes of the sources. The processed and synthesised charted evidence was
converted into a diagrammatic form to represent the themed outcomes identified, multidisciplinary or
profession-based clinical guidance/resources, and identified clinical practice resources or tools for
Long COVID rehabilitation.
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Results

1. Scoping review completed to identify and collate current and emerging evidence of best practice

applied to Long COVID rehabilitation, within a multidisciplinary perspective.

The scoping review process and sources identified, assessed for eligibility, and included for data
extraction are illustrated in Figure 1: PRISMA style flow diagram. Adapted from

[ Identification of studies via database search ] Identification of studies via other methods ]
= . Lo
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—
)
e)
[}
-c . . .
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Citation scanning (n = 41)
—

Figure 1: PRISMA style flow diagram. Adapted from (Tricco, et al., 2018)

An overview of the different source types included in the data extraction is depicted in Table 1:
Included Source Typesbelow, the most common sources included were journal articles and websites.

Table 1: Included Source Types

Source Type Total Number of Sources

Book Section 1
Journal Article 34
Journal - Ahead of print 2
Journal Article - In-process 2
Journal Article - In-data-review 1
Online Document 3
Website 21
Commentary 3
Letter to the Editor 4
Guideline 7
Editorial 3
Total 81
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Table 2 All sources and themes identified

Search Source Source/Evidence Country of Title Primary Theme Secondary Theme
Type Origin

MOH Librarian - 1st Search (NICE, 2020) Guideline UK COVID-19 rapid guideline: managing the long-term effects of COVID-19 Best Practice/Suggested Multidisciplinary

9/7/21 Management

MOH Librarian - 1st Search (Dani, et al., 2021) Journal Article UK Autonomic dysfunction in ‘Long COVID': rationale, physiology and management strategies Best Practice/Suggested

9/7/21 Management

MOH Librarian - 1st Search (Daynes, Gerlis, Chaplin, Journal Article UK Early experiences of rehabilitation for individuals post-COVID to improve fatigue, breathlessness exercise capacity and cognition | Best Practice/Suggested Rehabilitation tools

9/7/21 Gardiner, & Singh, 2021) - A cohort study Management

MOH Librarian - 1st Search Décary, S., et al Editorial Canada Humility and Acceptance: Working within Our Limits with Long COVID and Myalgic Encephalomyelitis/ Chronic Fatigue Best Practice/Suggested Rehabilitation tools

9/7/21 Syndrome Management

MOH Librarian - 1st Search Funke-Chambour, M., et Guideline Switzerland Swiss Recommendations for the Follow-Up and Treatment of Pulmonary Long COVID. Best Practice/Suggested

9/7/21 al. Management

MOH Librarian - 1st Search Garcia-Molina, A., et al. Letter to the Editor Spain Neuropsychological rehabilitation program for patients with post-COVID-19 syndrome: A clinical experience. Best Practice/Suggested

9/7/21 Management

Reference list scan - MOH NHS Website UK When Do | Need To Seek Help? Best Practice/Suggested Model of Care

librarian 1st search 9/7/2021 Management

MOH Librarian - 1st Search Hayden, M., et al. Journal - Ahead of Germany Short-term Effects of a Three-week Inpatient Post-COVID-19 Pulmonary Rehabilitation Program - a Prospective Observational Best Practice/Suggested

9/7/121 print Study Management

Reference list scan - MOH Malnutrition Pathway UK Website UK Managing Adult Malnutrition Best Practice/Suggested

librarian 1st search 9/7/2021 Management

MOH Librarian - 1st Search Liska, D. and M. Journal Article Slovakia Rehabilitation and physical activity for COVID-19 patients in the post infection period Best Practice/Suggested

9/7/121 Andreansky Management

MOH Librarian - 1st Search Mayer, K. P., et al. Journal Article USA Physical Therapy Management of an Individual With Post-COVID Syndrome: A Case Report Best Practice/Suggested Rehabilitation tools

9/7/21 Management

MOH Librarian - 1st Search Scordo, K. A, et al. Journal Article USA Post-COVID-19 Syndrome: Theoretical Basis, Identification, and Management. Best Practice/Suggested Model of Care

9/7/121 Management

MOH Librarian - 1st Search Singh, S. J., et al. Journal Article UK The British Thoracic Society survey of rehabilitation to support recovery of the Post Covid-19 population, Best Practice/Suggested [Integrated] Care Pathway

9/7/21 Management

MOH Librarian - 1st Search Vanichkachorn, G., et al. Journal Article USA Post—COVID-19 Syndrome (Long Haul Syndrome): Description of a Multidisciplinary Clinic at Mayo Clinic and Characteristics of Best Practice/Suggested Multidisciplinary

9/7/21 the Initial Patient Cohort Management

MOH Librarian - 1st Search Vink, M. and A. Vink-Niese | Journal Article Germany & Could cognitive behavioural therapy be an effective treatment for Long COVID and post covid-19 fatigue syndrome? Lessons Best Practice/Suggested

9/7/21 Nederland from the qure study for g-fever fatigue syndrome. Management

MOH Librarian - 1st Search Yong, S. J. Journal Article Malaysia Long COVID or post-COVID-19 syndrome: putative pathophysiology, risk factors, and treatments Best Practice/Suggested

9/7/21 Management

Reference list scan - MOH Barker-Davis et al. Journal Article UK The Stanford Hall consensus statement for post-COVID-19 rehabilitation Best Practice/Suggested Multidisciplinary

librarian 1st search 9/7/2021 Management

Reference list scan - MOH Gorna R et al. Commentary UK Long COVID guidelines need to reflect lived experience Best Practice/Suggested Guideline

librarian 1st search 9/7/2021 Management

Reference list scan - MOH Spruit et al. Journal Article International COVID-19: Interim Guidance on Rehabilitation in the Hospital and Post-Hospital Phase from a European Respiratory Society and | Best Practice/Suggested

librarian 1st search 9/7/2021 American Thoracic Society-coordinated International Task Force. Management

Reference list scan - MOH NICE Online Document UK Statement about graded exercise therapy in the context of COVID-19. In: Myalgic encephalomyelitis (or encephalopathy)/chronic | Best Practice/Suggested

librarian 1st search 9/7/2021 fatigue syndrome: diagnosis and management (in development GID-NG10091). Management

Reference list scan - MOH Puchner, B. et al Journal Article Austria Beneficial effects of multi-disciplinary rehabilitation in post-acute COVID-19—an observational cohort study Best Practice/Suggested Multidisciplinary

librarian 1st search 9/7/2021 Management

Reference list scan - MOH Liu K, etal. Journal Article China Respiratory rehabilitation in elderly patients with COVID-19: a randomized controlled study. Best Practice/Suggested

librarian 1st search 9/7/2021 Management

Reference list scan - MOH Chartered Society of Website UK Long COVID Best Practice/Suggested Rehabilitation tools

librarian 1st search 9/7/2021 Physiotherapy Management

Reference list scan - MOH Long COVID Physio Website International Long COVID Physio Resources Best Practice/Suggested Rehabilitation tools

librarian 1st search 9/7/2021 Management

Reference list scan - MOH World Physiotherapy Website International Rehabilitation and Long COVID World PT day 2021 Best Practice/Suggested

librarian 1st search 9/7/2021 Management

Reference list scan - MOH Sindh et al. Guideline UK Delivering rehabilitation to patients surviving COVID-19 using an adapted pulmonary rehabilitation approach — British Thoracic Best Practice/Suggested [Integrated] Care Pathway

librarian 1st search 9/7/2021 Society guidance Management

Reference list scan - MOH Physiopedia Website UK Long COVID Best Practice/Suggested

librarian 1st search 9/7/2021 Management
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2. Identified Multidisciplinary or profession based clinical guidance/resources for Long COVID rehabilitation

Topic

Authors

Source Type

Title

URL

Summary

Multidisciplinary

Professional resource or

Framework

NICE (2020)

Guideline

COVID-19 rapid guideline: managing the
long-term effects of COVID-19

https://www.nice.org.uk/quidance/ng188/resou
rces/covid19-rapid-quideline-managing-the-

longterm-effects-of-covid19-pdf-
66142028400325

Developed collaboratively by NICE, the Scottish Intercollegiate Guidelines Network (SIGN) and the Royal College of General Practitioners (RCGP). Living guideline. Developed for health and care practitioners, staff involved in
planning and delivering services, commissioners. Includes advice for primary care or community settings, diagnostic investigations (supports wholistic assessments) and referral pathways. Provides advice on self-management
and self-supported management, MDT referral for rehabilitation, suggested follow-up and monitoring, sharing information and continuity of care, and service organisation. Considers children. No advice on specific rehabilitation,
but supports the provision of an ‘integrated, multidisciplinary rehabilitation services, based on local need and resources.’ Suggests a core team of occupational therapy, physiotherapy, clinical psychology and psychiatry,
rehabilitation medicine.

Professional resource or
Framework

Nurek et al., (2021)

Journal — Ahead
of Print

Recommendations for the Recognition,
Diagnosis, and Management of Patients
with Post COVID-19 Condition ('Long
COVID'): A Delphi Study

https://dx.doi.org/10.2139/ssrn.3822279

Aims to provide a rapid expert guide for Post Covid-19 Condition. Panel of UK Doctors generated 33 recommendations via Delphi testing, pertaining to the recognition, investigation, and management of Long COVID.
Recommended Long COVID clinics need to operate not in isolation but in the context of rapidly evolving practice amongst both GPs and specialists. Argues for GP or specialist focused approach and identified need for care

pathways, investigations of specific complications, management of potential symptoms, and individualised rehabilitation. Supports onward referral medically-led MDT clinic as needed.

Professional resource or

Framework

Barker-Davis et al.,
(2020)

Journal Article

The Stanford Hall consensus statement for
post-COVID-19 rehabilitation

http://dx.doi.org/10.1136/bjsports- 2020-
102596

Early consensus statement on overarching framework assimilating evidence and likely requirements of multidisciplinary rehabilitation post COVID-19 illness, for a target population of active individuals, including military
personnel and athletes. Developed by an expert panel and appraised evidence relating to COVID-19 rehabilitation requirements: pulmonary, cardiac, psychological, musculoskeletal, neurorehabilitation and general medical.
Specific recommendations provided on General, Pulmonary, Cardiac, Exercise, Psychological, Musculoskeletal, Neurological, Medical. Supports needs for further research.

General or Public

Resource

NAS (n.d)

Website

When Do | Need To Seek Help?

https://www.yourcovidrecovery.nhs.uk/your-

road-to-recovery/when-do-i-need-to-seek-help/

Public information resource when to seek help, where to go, and what might happen. NHS-based information. Suggests GP initial assessment, then onwards referral to Post COVID clinics as appropriate.

Primary Care

Greenhalgh et al.,
(2020)

Journal Article

Management of post-acute covid-19 in
primary care

http://dx.doi.org/10.1136/bmj.m3026

Primary care management advice-practice, links to patient and professional references and mentions social and cultural considerations. Provides 1-page visual summary of post-acute management in primary care. Supports
managing co-morbidities, examination, assessing social and financial circumstances, and self and/or medical management.

Primary Care

Shah, Hillman,
Playford, & Hishmeh
(2021)

Journal Article

Managing the long term effects of covid-19:
summary of NICE, SIGN, and RCGP rapid

guideline

https://dx.doi.org/10.1136/bmj.n136

Summary of NICE, SIGN, RCGP guidelines. Primary care and medical emphasis. Summarises: Investigation and referral, planning care, management, follow up and monitoring, sharing information and continuity of care,
service organisation. Management can include self and supported self-management, supporting phase return to work, track symptoms with symptom diaries. Supports multidisciplinary rehabilitation for physical, psychological

and psychiatric aspects. Supports primary care follow-up plan, and shared decision making.

Post-COVID Clinic

Example

Vanichkachorn et al.,
(2021)

Journal Article

Post—COVID-19 Syndrome (Long Haul
Syndrome): Description of a
Multidisciplinary Clinic at Mayo Clinic and
Characteristics of the Initial Patient Cohort

https://dx.doi.org/10.1016/j.mayocp.2021.04.0
24

Describe characteristics of the first 100 at the Mayo Clinic multi-disciplinary COVID-19 Activity Rehabilitation Program (CARP). Program has medical and allied health professionals, with activity program elements with
standard and optional as required. Self-referred, 68% female, average age = 45 years with most not being hospitalised in the acute phase. Common presenting symptoms ware fatigue (80%), respiratory complaints (59%), and
neurological complaints (59%) followed by subjective cognitive impairment, sleep disturbance, and mental health symptoms. For most patients, laboratory and imaging tests showed no abnormalities or were nondiagnostic
despite debilitating symptoms. Most patients required physical therapy, occupational therapy, or brain rehabilitation — focusing therapy as a individually paced program. Face-to-face and virtual care delivery modalities offered
feasible.

Post-COVID Clinic
Example

Santhosh et al.,
(2021)

Journal Article -
In-process

Rapid Design and Implementation of Post-
COVID-19 Clinics.

https://dx.doi.org/10.1016/j.chest.2021.03.044

Describes design and implementation of multidisciplinary post-COVID-19 clinics in US. Highlight components of the model, while acknowledging opportunities to tailor offerings to the local institutional context. Aims to provide a
replicable framework for others. Collaboration between John Hopkins (PACT Clinic) and University of California-San Francisco hospital (OPTIMAL clinic). Considers addressing social determinants of health and health equity.

Large urban academic medical centres, however, telemedicine has allowed care for rural communities. Aimed to support primary care (not replace). Provides specific information on clinic organisation.

Physiotherapy-based

Orthostatic Intolerance

Dani et al. (2021)

Journal Article

Autonomic dysfunction in ‘Long COVID":
rationale, physiology and management

strategies

https://dx.doi.org/10.7861/clinmed.2020-0896

Argues Long COVID may be explained by autonomic instability and may result in orthostatic intolerance syndrome. Suggested treatment/management of orthostatic intolerance syndrome that could be used to help specific
symptoms of Long COVID (breathlessness, palpitations, fatigue, chest pain, presyncope or syncope). UK Tertiary syncope: 6 case studies, female 26-50 years old confirmed or suspected COVID-19. Specific management
approaches suggested for orthostatic intolerance treatment that could be used for Long COVID specific symptoms (breathlessness, palpitations, fatigue, chest pain, presyncope or syncope): Education, Exercise (regular,
structures non-upright aerobic and resistance), Fluid and Salt repletion, avoiding exacerbating factors, isometric exercises, and compression garments.

Respiratory Rehabilitation

Daynes et al. (2021)

Journal Article

Early experiences of rehabilitation for
individuals post-COVID to improve fatigue,
breathlessness exercise capacity and

cogpnition - A cohort study

https://dx.doi.org/10.1177/1479973121101569
1

Modified Pulmonary Rehabilitation Program (Exercise &Education). Small (n = 30 (52% male, mean age 58 years) observational study; 6 week rehabilitation programme two supervised sessions/week. including aerobic
exercise (walking/treadmill based), strength training of upper and lower limbs and educational discussions with handouts from the www.yourcovidrecovery.nhs.uk website. Pacing advice was provided and reinforced alongside

the exercise component. Improved breathlessness, fatigue and cognition and statistically significant improvements in exercise capacity, respiratory symptoms, fatigue and cognition. No serious adverse events recorded,

Respiratory Rehabilitation

Funke-Chambour, M.,
etal. (2021)

Journal Article

Swiss Recommendations for the Follow-Up

and Treatment of Pulmonary Long COVID.

https://dx.doi.org/10.1159/000517255

Swiss COVID Lung Study Special Interest Group survey developed interim recommendations. Strong recommendations that persistent respiratory symptoms after COVID-19 should be investigated by a pulmonary follow-up
(states specific medical assessments e.g., Chest X-ray). People with Long COVID are recommended to have access to specialised MDT post-COVID clinics or networks, with medical and allied health (e.g., Physiotherapy).
Evidence for the management and treatment of pulmonary manifestations of Long COVID still lacking.

Respiratory Rehabilitation

Hayden et al. (2021)

Journal Article —
Ahead of Print

Short-term Effects of a Three-week
Inpatient Post-COVID-19 Pulmonary
Rehabilitation Program - a Prospective
Observational Study

https://doi.org/10.21203/rs.3.rs-578230/v1

Evaluated the feasibility, safety, and efficacy of post-COVID-19 3-week tailored pulmonary rehabilitation (PR). German prospective observational study. n = 108 (male = 54.6%, mean age 55.6 years). Improvements in
dyspnoea, physical capacity, quality of life, fatigue, and depression. Patients with severe forms of COVID-19 showed greater improvements, especially if the beginning of treatment occurs soon after the acute phase.
Concludes PR is feasible, safe, and effective after acute COVID-19, with a trend toward greater efficacy after severe courses of COVID-19 and an earlier start of PR.

Respiratory Rehabilitation

Singh, S. J., et al.
(2020)

Journal Article

The British Thoracic Society survey of
rehabilitation to support recovery of the Post
Covid-19 population

https://dx.doi.org/10.1136/bmjopen-2020-
040213

Rapid survey April 2020 to identify the components of a post-Covid-19 rehabilitation programme to inform service delivery. British Thoracic Society members and multi-professional clinicians, across specialities contributed (n =
103). A 6-8-week follow-up assessment was considered important, focusing on the assessment of a broad range of possible symptoms and identifying individual rehabilitation needs. Components recommended: advice to
return to usual exercise habits, advice for home-based aerobic and resistance programs, fatigue and mood disturbance advice, breathless advice, and return to work advice. Recommended adapting well established
(pulmonary rehabilitation) services to accommodate needs, and integration with other specialities as needed.

Respiratory Rehabilitation

Spruit et al. (2020)

Journal Article

COVID-19: Interim Guidance on
Rehabilitation in the Hospital and Post-
Hospital Phase from a European
Respiratory Society and American Thoracic
Society-coordinated International Task
Force.

https://doi.org/10.1183/13993003.02197-2020

Interim recommendations for rehabilitation in hospital and post-hospital phases, based on 93 experts via convergence of opinion. Mainly respiratory focused. Recommends follow-up 6-8 weeks post-discharge of rehabilitation
needs, with interim low-moderate physical exercise at home. Based on the deficits identified multidisciplinary rehabilitation should be offered with attention for skeletal muscle and functional as well as mental restoration. Argues
pulmonary rehabilitation model may suit as a framework.

Respiratory Rehabilitation

Liu K, etal. (2020)

Journal Article

Respiratory rehabilitation in elderly patients
with COVID-19: a randomized controlled
study.

https://doi.org/10.1016/j.ctcp.2020.101166

Open randomised controlled trial 6 week respiratory rehabilitation. Intervention group n = 36, average age 69, 67% male. Control group n = 36, average age = 69, 69% male. Program included: respiratory muscle training,
cough exercise, diaphragmatic training, stretching exercise, and home exercise. Results showed improved respiratory function and exercise endurance function, quality of life and anxiety in elderly patients with COVID-19 (with
no significant improvement in elderly depressive state and activities of daily living) .

Journal of Clinical
Medicine

Postigo-Martin, P., et
al. (2021)

Journal Article

A COVID-19 Rehabilitation Prospective
Surveillance Model for Use by
Physiotherapists

https://dx.doi.org/10.3390/icm10081691

Proposes a Physiotherapy Surveillance Model for early detection that allows intervention by physiotherapists. Includes face-to-face and tele options Expert panel physiotherapists developed proposed model included: rapid

screening to rule out re-infection, general nent, simple nents to detect any other conditions. Suggests pulmonary rehabilitation and respiratory muscle training useful management. Pathway untested and

unvalidated. Physiotherapist-based model to refer onto other specialists as needed.

Respiratory Rehabilitation

Singh et al. (2020)

Guideline

Delivering rehabilitation to patients surviving
COVID-19 using an adapted pulmonary
rehabilitation approach — British Thoracic
Society guidance

https://www.brit-thoracic.org.uk/document-
library/quality-improvement/covid-
19/pulmonary-rehabilitation-for-covid-19-
patients/

UK-based guidance focuses on how pulmonary rehabilitation services may adapt to accommodate the needs of the post-acute COVID-19 patient. ~ Provides advice and considerations for setting up post-COVID pulmonary

rehabilitation, includes suggested pathway and COVID specific considerations e.g., PPE.
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Document 1

Exercise - Pacing

Décary, S., et al

Editorial

Humility and Acceptance: Working within

https://www.jospt.org/doi/pdf/10.2519/jospt.20

Editorial based on clinical experience/observations of individuals with Long COVID who completed exercise rehabilitation who experienced adverse effects from exercise therapy, similar symptoms to myalgic encephalomyelitis

(2021) Our Limits with Long COVID and Myalgic 21.0106 (ME). Cautions exercised-based rehabilitation and risk for post-exertional malaise. Issue safety recommendations for rehabilitation and share resources to improve care for those with post viral illnesses. Suggests two patient
Encephalomyelitis/ Chronic Fatigue safety-actions 1) Screen and continuously monitor for Post-exertional malaise. 2) Promote message "stop, rest, pace" - pacing suggested as important.
Syndrome
Exercise-based Liska, D. and M. Journal Article Rehabilitation and physical activity for https://dx.doi.org/10.4149/BLL 2021 052 Rehabilitation therapies may help to restore physical function in patients and to reduce the long-term effects of COVID19 infection Review Article - respiratory-related disorders. Suggests functional examination
rehabilitation Andreansky (2021) COVID-19 patients in the post infection approaches in post-acute phase: six-minute walk test, the chair-stand test, step test, timed up and go test, post-COVID functional status. Also suggests rehabilitation options: aerobic exercise, graded exercise. Also

period

rehabilitation methods: Occupational therapy, psychological care, pulmonary rehabilitation. Lacks reference or rationale for recommendations.

Exercise-based

rehabilitation

Mayer, K. P., etal.
(2021)

Journal Article

Physical Therapy Management of an
Individual With Post-COVID Syndrome: A
Case Report

https://dx.doi.org/10.1093/pti/pzab098

Case report. Clinical presentation and physical therapist management for a patient with post-COVID syndrome. A 37-year-old woman mild acute COVID who experienced persistent symptoms, including dyspnoea, headaches,
and cognitive fog. Previously fit and active. OP physical therapist evaluation showed deficits in exercise capacity, minor reductions in muscle strength and cognitive function, and provisional diagnosis of posttraumatic stress
disorder (PTSD). Pulmonary rehabilitation clinic 10 weeks post diagnosis. Rehabilitation sessions (8 weeks) structured to include aerobic training, strength training, breathing techniques with mindfulness training, education,
and home exercise plan. Educated on energy conservation. Experienced bouts of reduced participation with worsening symptoms of headaches, dyspnoea, fatigue. Improved physical function, but emotional and health-related
quality of life no different or worse. Persisting symptoms 4 months on, referred for cognitive rehabilitation (occupational therapy led). Cautions rehabilitation clinicians to consider physiological response to exercise and the
implications of post-exertional malaise and fatigue, as well as emotional and cognitive function in management

Fatigue management and

Exercise

Scordo, K. A., etal.
(2021)

Journal Article

Post-COVID-19 Syndrome: Theoretical

Basis, Identification, and Management.

https://dx.doi.org/10.4037/aacnacc2021492

Discussed possible aetiology of post viral syndromes, describes reported symptoms and suggested management of post-COVID syndrome. Review, expert opinion piece with medical view focussed. Suggests fatigue may be
improved with assistance from physical therapists and exercise physiologists. Suggests an exercise program should involve strengthening, flexibility exercises, aerobic exercises, and exercises intended to improve gait and
balance. Patients should start slowly and be monitored for worsening symptoms such as breathlessness and muscle aches. In addition to exercise training, patients with significant respiratory symptoms may also benefit from

pulmonary rehabilitation programs. Supports various program virtual models, including video-linked classes, printed materials, and telephone support.

Exercise-based
rehabilitation

Yong, S. J. (2021)

Journal Article

Long COVID or post-COVID-19 syndrome:
putative pathophysiology, risk factors, and

https://doi.org/10.1080/23744235.2021.19243
97

Review article. Suggests preliminary evidence suggests that personalized rehabilitation training may help certain Long COVID cases. Light aerobic paced exercise for 6 weeks, multiple daily breathing exercises, and
psychological support for fatigue and breathing symptoms. Warns of rehabilitation and potential risks of symptom re-lapse; specially warns to be aware of post-exertional malaise and postural orthostatic tachycardia syndrome.

treatments
Exercise - Graded NICE (2020) Online Statement about graded exercise therapy in https://www.nice.org.uk/quidance/qgid- States ‘NICE'’s guideline on ME/CFS (CG53) was published in 2007, many years before the current pandemic and it should not be assumed that the recommendations apply to people with fatigue following COVID19’. Refers
Document the context of COVID-19. In: Myalgic ng10091/documents/statement for NHS England COVID-19 aftercare guidance.
encephalomyelitis (or
encephalopathy)/chronic fatigue syndrome:
diagnosis and management (in
development GID-NG10091).
General Physiotherapy Chartered Society of Website Long COVID https://www.csp.org.uk/news/coronavirus/clinic UK-based professional body website clinical guidance Long COVID for Physiotherapists (generic guidance). States good rehabilitation must be safe. Recommends: screen for cardiac damage first, screen for post exertional
Physiotherapy al-guidance/long-covid symptom exacerbation or post exertional malaise. Advises early intervention should aim to stabilise symptoms and establish baseline, activity diaries recommended, and personalised approach is needed. Suggest C19-YRS
(Accessed 31/8/2021) rehabilitation needs screening tool. Links to https://www.physio-pedia.com/Long_COVID which has online courses for Long COVID and COVID rehabilitation program (member access required).
General Physiotherapy Long COVID Physio Website Long COVID Physio Resources https://longcovid.physio/resources International peer support, education and advocacy, patient-led association of Physiotherapists living with Long COVID and allies. Website which pulls together professional resources and guidance, physiotherapy focus.
(Accessed 21/8/2021) Topics include: rehabilitation (https:/longcovid.physio/rehabilitation), exercise (https://longcovid.physio/exercise) , fatigue (https://longcovid.physio/fatigue), post-exertional symptom exacerbation, pacing. Links with World
Physiotherapy Briefing paper. Promotes stop, rest, pace.
General Physiotherapy World Physiotherapy Website World Physiotherapy response to COVID-19 https://world.physio/sites/default/files/2021- Physiotherapist focused. Exercise and physical activity safe rehabilitation Briefing paper developed with Long COVID Physio, key opinion leaders and stakeholder’s (international collaboration). Key messages are safe
(Accessed 31/8/2021) Briefing paper 9. Safe Rehabilitation 06/Briefing-Paper-9-Long-Covid-FINAL- rehabilitation: screen for post-exertional symptom exacerbation, exclude cardiac impairment first, excludes oxygen desaturation, screen for autonomic dysfunction and orthostatic intolerances. Promotes Stop. Rest. Pace. Also
Approaches for People Living with Long 2021.pdf supports person centred approach.
COVID: Physical Activity and Exercise.
General Physiotherapy World Physiotherapy Website Rehabilitation and Long COVID World PT https://world.physio/sites/default/files/2021- Summary poster for Long COVID rehabilitation: education, paced, individualised. Patient information poster. Individualised and effective rehabilitation interventions to support self-management of symptoms may include activity
(Accessed 31/8/2021) day 2021 06/WPTD2021-InfoSheet2- pacing, heart rate monitoring. Graded exercise should not be used especially when post-exertional symptom exacerbation present.
RehabandLongCOVID-Final-A4-vla.pdf
General Physiotherapy Physiopedia Website Long COVID https://www.physio-pedia.com/Long_COVID UK charity for physiotherapy knowledge online resource. Two online courses (access dependent): ‘Long COVID: what is it, how to manage, intervention, debate about physical activity’ and ‘COVID-19 rehabilitation program’.
(Accessed 31/8/2021)
General Physiotherapy Canadian Guideline Rehabilitation for Clients with Post COVID- https://physiotherapy.ca/rehabilitation-clients- Living guideline for Canadian Physiotherapists. Combined resources to inform clinical decision making. Identifies screening advice and where to onwards refer in addition to general advice. Links to relevant sources. Guide for
Physiotherapy 19 Condition (Long COVID): Guidance for post-covid-19-condition-long-covid safe rehabilitation, informed by World Physios Briefing paper.
Association Canadian Rehabilitation and Exercise
(Accessed 31/8/2021) Professionals.
Occupational Profession-specific Royal College of Website A quick guide for occupational therapists: https://www.rcot.co.uk/sites/default/files/Quick UK-based professional guide. Argues as experts in rehabilitation, occupational therapists have a vital role for COVID-19 rehab for both post-hospital and community care. Provides practical checklist for potential rehabilitation
Therapy Occupational Rehabilitation for people recovering from %20quide%20for%200Ts%20People%20reco needs to plan/structure occupational therapy provision. Supports person-centred principles needed and suggests services are structured using specialist, targeted, universal approach.
Therapists (accessed COVID-19 vering%20from%20COVID-19.pdf
31/8/2021)
Profession-specific and Royal College of Website Post-COVID Syndrome (Long COVID) https://www.rcot.co.uk/post-covid-syndrome- UK-based. Range of resources for Occupational therapists and also public, with some collaboration with Physiotherapy. Energy conversation resources: https://www.rcot.co.uk/how-manage-post-viral-fatigue-after-covid-19 and
public advice Occupational long-covid https://www.rcot.co.uk/recovering-covid-19-post-viral-fatigue-and-conserving-energy
Therapists (accessed
31/8/2021)
Dietetics and General or Public Malnutrition Pathway Website Managing Adult Malnutrition https://www.malnutritionpathway.co.uk/covid19 Managing Adult Malnutrition. UK - resource for public about nutrition post COVA UK-based overview with useful resources for patients and carers. Endorsed by the British Dietetic Association (BDA), the Royal

Nutrition

Resource

UK (Accessed
11/82021)

College of Nursing (RCN) and the British Association of Parenteral and Enteral Nutrition (BAPEN).

Psychological

Neuropsychological

Garcia-Molina, A., et
al (2021)

Letter to the
Editor

Neuropsychological rehabilitation program
for patients with post-COVID-19 syndrome:
A clinical experience.

https://doi.org/10.1016/j.nrleng.2021.03.003

Neuropsychological rehabilitation program may help to improve mood and cognition symptoms. n = 50 (46% male, mean age 53.3 years). Mix of hospitalised (ICU and ward) and non-hospitalised patients; 8 week out-patient
neurorehabilitation program of respiratory therapy, physical therapy, neuropsychological rehabilitation (mood intervention, compensatory strategies and cognitive therapy). Improvements in memory tasks after treatment,
likelihood of anxiety or depression also reduced. No control group and author part-owns cognitive behaviour software used.

Cogpnitive Behavioural
Therapy

Vink, M. and A. Vink-
Niese (2020)

Journal Article

Could cognitive behavioural therapy be an
effective treatment for Long COVID and
post covid-19 fatigue syndrome? Lessons
from the qure study for g-fever fatigue
syndrome.

https://dx.doi.org/10.3390/healthcare8040552

Some argue Cognitive behavioural therapy (CBT) could be an effective treatment for Long COVID and post-COVID-19 fatigue syndrome based on claims that it is effective for myalgic encephalomyelitis/chronic fatigue
syndrome (ME/CFS). This study re-analysed the Dutch Qure study (which studied the efficacy of CBT in a homogeneous group of patients who developed Q-fever fatigue syndrome) and concluded the Qure study suffered from
many serious methodological problems and showed that CBT did not lead to objective improvements nor restore the ability to work so then argue CBT 'unlikely that CBT will reduce disability or lead to objective improvement in
Long COVID or in post-COVID-19 fatigue syndrome.'
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3. Clinical practice resources or tools for Long COVID rehabilitation

Table 3: Identified sources with clinical practice tools or resources

Authors Source Type Title URL Description
Long COVID — general Homerton University Website Homerton University Hospital. ACERS: https://www.hackneycitizen.co.uk/wp-content/uploads/Post-COVID-19-information- NHS developed patient information guide to support rehabilitation.
or combined advice Hospital Post COVID-19 patient information pack pack-5.pdf
NHS Website When Do | Need To Seek Help? https://www.yourcovidrecovery.nhs.uk/your-road-to-recovery/when-do-i-need-to-seek- UK developed public information resource. Recommends GP initial assessment then onwards referral to Post COVID clinics as appropriate (and available).
help/
Lancashire Teaching Website COVID-19: Supporting your recovery https://covidpatientsupport.lthtr.nhs. uk/#/ UK developed patient information to support post-hospital discharge self-management and in-home recovery. Developed by a group of multi-disciplinary health professionals. Acute-recovery focused,
Hospitals NHS minor mention Long COVID.
Foundation
Royal College of Website Post-COVID Syndrome (Long COVID) https://www.rcot.co.uk/post-covid-syndrome-long-covid UK developed resources primary aimed at occupational therapists and the public.
Occupational
Therapists
Long COVID Physio Website Long COVID Physio Resources https://longcovid.physio/resources https://longcovid.physio/rehabilitation International peer support physiotherapists, support workers and other AHP living with Long COVID. Website which pulls together professional resources and guidance on exercise, fatigue, post-exertional
https://longcovid.physio/exercise symptom exacerbation, pacing - physiotherapy focuses. Promotes stop, rest, pace principles.
https://longcovid.physio/fatique
Physiopedia Website Long COVID https://www.physio-pedia.com/Long_COVID UK-based charity for physiotherapy-based resources. Links to online courses: ‘Long COVID: what is it, how to manage, intervention, physical activity debate’ and ‘COVID-19 rehabilitation program’.
World Physiotherapy Website Rehabilitation and Long COVID World https://world.physio/sites/default/files/2021-06/WPTD2021-InfoSheet2- Internationally developed for World Physiotherapy day 2021. General advice patient information poster for dissemination.
PT day 2021 RehabandLongCOVID-Final-A4-vla.pdf
Fatigue Royal College of Website How to conserve your energy: Practical https://www.rcot.co.uk/conserving-energy UK developed patient information guide to support self-management for energy conservation
Occupational advice for people during and after having
Therapists COVID-19.
Chartered Society of Website Covid-19: The road to recovery activity https://www.csp.org.uk/system/files/documents/2020-06/001751_covid19- UK developed activity planner to support self-management/awareness of symptoms. Also used by professionals to identify rehabilitation needs.
Physiotherapy planner the_road to recovery activity planner v3.pdf
Royal College of Websites How to manage post-viral fatigue after https://www.rcot.co.uk/how-manage-post-viral-fatigue-after-covid-19 UK developed resources for patient information guides aimed at occupational therapists. Available publicly.
Occupational COVID-19. Practical advice for people
Therapists who have been treated in hospital https://www.rcot.co.uk/how-manage-post-viral-fatigue-after-covid-19-0
How to manage post-viral fatigue after
COVID-19. Practical advice for people
who have recovered at home
Carter et al. Website An information booklet to help manage https://www.shu.ac.uk/advanced-wellbeing-research-centre/projects/an-information- Electronic self-guide for fatigue post COVID. UK-based study in progress to determine feasibility of use.
chronic fatigue brought on by Covid-19 booklet-to-help-manage-chronic-fatigue-brought-on-by-covid-19
Mental Health Support Mental Health Website How to look after your mental health https://www.mentalhealth.org.uk/coronavirus Example of UK-based publicly available information to support mental health. NZ equivalent is https://mentalhealth.org.nz/getting-through-together
Foundation UK during the coronavirus outbreak.
Ongoing Breathing Asthma UK and British Website Post-COVID HUB https://www.post-covid.org.uk/ UK-based post-COVID hub for public and professionals for ongoing breathing difficulties
Difficulties Lung Foundation
Asthma UK and British Website Long COVID https://www.blf.org.uk/support-for-you/long-covid UK based public information hub about breathlessness support, movement and energy support, online modules, resources for at home and NHS pathways.
Lung Foundation
Nutritional Needs Holdoway, A. Commentary Addressing nutrition in the road map of https://dx.doi.org/10.12968/bjcn.2021.26.5.218 Nutrition screening recommended. Links to UK malnutrition pathway and clinical resources (incl. dysphagia). Recommend tailored approach needed, may need onwards referral to dietician may be
recovery for those with Long COVID-19 required.
Malnutrition Pathway Guideline A Community Healthcare Professional https://www.malnutritionpathway.co.uk/library/covid19_hcpguide.pdf Guide developed for community health professionals. Malnutrition screening resources. Endorsed by the British Dietetic Association (BDA), the Royal College of Nursing (RCN) and the British Association
UK Guide to the Nutritional Management of of Parenteral and Enteral Nutrition (BAPEN)
Patients During and After COVID-19
lliness
Malnutrition Pathway Guideline Managing Adult Malnutrition https://www.malnutritionpathway.co.uk/covid19 UK based self-management advice. Overview with useful resources for patients and carers. Endorsed by the British Dietetic Association (BDA), the Royal College of Nursing (RCN) and the British

UK

Association of Parenteral and Enteral Nutrition (BAPEN)

Screening
Questionnaires for
Rehabilitation Needs

Sivan. M., et al.

Journal Article

Assessing long-term rehabilitation needs
in COVID-19 survivors using a telephone
screening tool (C19-YRS tool)

https://doi.ora/10.47795/NELE5960

UK developed post-hospital discharge screening questionnaire (via phone) to identify potential rehabilitation needs, and potential MDT referral. Developed by PT, OT, SLT, psychology, dietetic and
rehabilitation medicine specialists.

Lemhofer, C., et al

Journal Article

Assessment of rehabilitation needs in
patients after COVID-19: Development of
the COVID-19-rehabilitation needs

survey

https://dx.doi.org/10.2340/16501977-2818

German developed COVID-19 Rehabilitation Needs Survey (C19-RehabNeS). MDT specialist developed. Assesses functional limitations and rehabilitation needs during and after infection, and satisfaction
with the health services and treatment.

O'Sullivan, O., et al.

Journal Article

Rehabilitation post-COVID-19: Cross-
sectional observations using the
Stanford Hall remote assessment tool

https://dx.doi.org/10.1136/bmjmilitary-2021-001856

UK military developed remote COVID-19 rehabilitation assessment tool. To allow timely triage, assessment and management. Tool developed by rehab medicine, OT, pain nurse, PT, exercise
rehabilitation instructor. Tool also provides patient information and remote intervention pack
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4. Thematic Analysis

A reflexive thematic analysis was completed on sources and key topics or themes identified. A theme was defined as

the main topic or idea in the source relevant to the coping review objectives and inclusion criteria. All sources had a

primary theme and for about half of sources a secondary theme was also identified (Table 4: Themes Identified.

Table 4: Themes ldentified

ifi ; Secondary Total
Themes Identified Primary theme included
theme

sources
Best Practice/Suggested 27 6 33
Management
Rehabilitation tools 15 6 21
[Integrated] Care Pathway 14 6 20
Multidisciplinary 3 11 14
Model of Care 7 5 12
Technology & Tele- 4 3 e
Guideline 9 2 11
Other - Not further defined 2 2
Total 81 39 120
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Discussion

Aotearoa New Zealand Context - prevalence data is currently unknown:

Currently the total number of confirmed cases and the acute illness burden is currently relatively low
in New Zealand compared to the rest of the world (John Hopkins University Research Centre, 2021).
Any rehabilitation recommendations should consider acute-phase survivors and those who
arrive/return who may have had acute COVID infection overseas. With the eventual re-opening of the
New Zealand borders and given recent community transmissions, the number of people with or who
develop Long COVID in Aotearoa New Zealand is likely to increase. This necessitates the need to
access appropriate diagnosis, support, management, and rehabilitation. At the time of writing, the
‘New Zealand Covid Long haulers’ Facebook group currently has 264 members, suggestive of
possible prevalence. More accurate data on the prevalence and distribution of people Long COVID in
New Zealand is essential to inform leaders and services about potential demands for services. The
recently commissioned Victoria University study into the impacts of COVID-19 on people in Aotearoa
New Zealand may examine this. This is relevant as internationally, the sources available about
centres who developed post-covid clinics where large urban centres with high case numbers of acute-
COVID.

Themes identified

The following is a discussion of the identified key themes from the thematic analysis identified, in

order of the most common identified theme in this literature search.

Best Practice/Suggested Management
Sources tended to discuss approaches to exercise management and/or pulmonary rehabilitation,

likely owing to that fatigue and shortness of breath are more common symptoms. This included
discussion around safety considerations of exercise programs, such as use of as pacing and energy
conservation to avoid worsening of symptoms. The role of the community and/or primary care-based
management/advice is also explored and recommended. Such for initial diagnostic work-up (such as
to rule out other health conditions) with appropriate primary or community-based management, and
as part of a care pathway with onwards referral to an appropriate service or multidisciplinary team if
indicated. Self-management strategies and resources were also identified as a valid and useful
management strategy, which highlights that not all people with Long COVID may need to see a
specialist but should be able to access reliable sources of information reflecting the current evidence
base. Access to such resources should be explored for New Zealanders, this could be at a Ministry of
Health level and/or at a regional or service level. Examples for overseas e.g., NHS provide an
opportunity with a good base of information that would been to be tailored to Aotearoa New Zealand

setting.

The psychosocial impacts of Long COVID are consistently highlighted as an area needing to be
addressed and managed, especially as anxiety and depression is associated with the condition. No

single resource was identified outlining specifics of management of this, rather it was a consistent
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acknowledgment and emphasis on the need to be screening for mental health, good local pathways

for referrals, links with any MDTs who may have appropriate health care professionals.

Possibly due to wide ranging symptoms and as this was an initial scoping review, no single source
was identified with a clear consensus on ‘best practice guideline’ for clinical care. Literature often
referred to clinical management being carried out in accordance with professional experience with
Long COVID and/or drawing on similarities between other conditions, such as chronic fatigue
syndrome or post-viral syndrome. Post-search completion new resources already exists that have
been identified and potential references for best practice which have not been included in accordance
with this methodology, the understanding of Long COVID continues to emerge. Such as the WHO
‘Support for Rehabilitation Self-Management after COVID-19- Related lliness’ Version 2.
https://www.who.int/publications/m/item/support-for-rehabilitation-self-management-after-covid-19-
related-illness - a toolkit for individuals to self-manage Long COVID. This demonstrates the rapidly
evolving field for Long COVID and consequent limitations of this scoping review due to the selected

time period data was sourced.

A next step could the development of a national technical advisory group. The make-up of this could
reflect an appropriate multidisciplinary team who could pull on their professional expertise, networks,
and grey literature sources such as professional body websites (nationally and internationally) to
further develop the New Zealand knowledge base in this area. It is likely there are already
professionals in New Zealand with this expertise to call on. A consumer lense with lived experience
could be considered, there are examples of Long COVID advocacy groups initiated by health

professions now with lived-experience of Long COVID.

Model of Care & Integrated Care Pathways/Care Pathways
(NB from this point in document sources not referenced)

Model of Care was initially a separate theme to Care/Integrated Care Pathways during data
extraction. However, upon review of the sources and critical synthesis, these themes were merged for
discussion purposes. Model of Care provides an overarching theme from the literature, where

integrated care/care pathways can exemplify alternative or emerging model of care processes.

A phase-adapted model of care was proposed for acute, post-acute and chronic needs. Sources
provided examples of models of care implemented e.g., University of North Carolina at Chapel Hill.
Additionally, the WHO proposes a policy on a high-level model of care and what this should look like.
Interestingly, one source argued that resources should not be relocated or added to a new service,
rather existing solutions should be brought together. This was a single opinion piece, but raised a
good question around how these models of care for the treatment/rehabilitation of Long COVID can
be best delivered in an already constrained system, presumably within current resources? Any model
of care needs to balance population needs but also ensure that people can access appropriate
experts or professionals should this be needed. For example. In the UK there was specific funding
allocated for post-COVID clinic development, this allowed clinics and pathways to be commissioned.

Although beyond the scope of this review, in an Aotearoa New Zealand context resourcing will need
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to be considered for the design, development and implementation of any new model or care or care

pathways.

The potential need for a care pathway development was identified with a call for these to be
integrated, international examples are available particularly for larger urban centres with high infection
rates. There was emphasis on defining responsibility of care for the pathway, having abilities to
onwards refer as appropriate, and knowing where/who to refer to (including to appropriate
multidisciplinary teams that have been developed). Such care pathways should include post-hospital
discharge follow-up in addition to a community referred pathway. Equity factors need to be considered
in pathway development, although no data was identified on clinic outcomes of this aside from
highlighting the need. Examples of care pathways and clinics are available e.g., Leeds Teaching
Hospital post-COVID clinic, John Hopkin PACS etc. Pathways included community support, primary
care and tertiary care, often taking a tiered approach depending on individual needs, and highlighted
an approach to post-discharge follow up pathways such as the use of phone screening of potential
needs. The pathways need to be appropriate to populations and regions and any pathways are likely

to need infrastructure and administrative support.

The WHO also argues the need for such pathways and provides high-level advice about how these
should be set-up. A national NHS guidance document for commissioning post-COVID syndrome
clinics was also identified (possibly with funding associated to such clinics). There may need to be
consideration and decision on what is the most appropriate approach to setting up a care pathway/s
in the New Zealand context. Presumably this would need to factor in such things as the current
disease burden, geographical considerations, funding, national or DHB level of response, all
underpinned and driven by a focus on equity (including Maori and Pacific peoples, rurality, and other
at-risk groups). At the time of writing this is highlighted by the recent Auckland community outbreaks
where most people currently with acute-COVID are Pacifika people, a flag for a possible inequitable
Long COVID population in future. An equity-based outcome approach must be considered in the
development of any local or national pathways. Internationally, there are emerging concerns for
inequitable outcomes as identified by John Hopkins post-COVID clinics; data is suggesting African
Americans are over-represented in acute COVID presentations yet underrepresented in post-COVID
clinic attendance. This has been flagged as concern warranting monitoring and follow-up to ensure
equitable Long COVID outcomes for minority populations and the US context, for the under or un-
insured. Aotearoa New Zealand has its own context, however a concerted focus on ensuring priority
health populations including Maori and Pasifika and those at risk of barriers to healthcare access

(e.g., rurality) can equitable outcomes is essential for any developed pathway.

National guidance on the development of clinics or care pathways could be developed, as a
framework or guidance to support local and regional approaches. National NHS documents have
been development as an example of this. The feasibility of pathway (local or national) development
and implementation will need to be explored in the context of an already constrained health system

undergoing transformational structural change; local needs should be factored in including
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partnerships with communities and primary care so pathways are appropriate for the population they

support.

Rehabilitation tools
Self-management patient guides and patient information were sourced (printed and online

modules/material) to help with understanding their condition and to work through selected
rehabilitation at home. Resources tended to be developed at a hospital level or regional level (i.e.,
NHS trust). The identification of these highlights a potential gap in New Zealand based resources for

people to be able to access, this will need to be investigated.

Some profession-based management and pathways for post-COVID were identified e.g., UK
malnutrition pathways, examples of specific exercise programs. The review was not able to
investigate if these already exist New Zealand in the context of Long COVID so a next step would be
completing a stocktake of any available New Zealand professional-based rehabilitation management
tools for Long COVID, which would be achieved by approaching relevant professional bodies and/or
performing website searches. Potential rehabilitation screening tools were also identified (e.g., C19-
RehabNES, Stanford hall remote assessment tool etc); screening tool use could be considered if
adapted to a New Zealand context. It would need to be determined whether any such screening forms

are not already in use.

To note, some sources are yet to be charted from reference list scans which may uncover further
tools. Additionally, this review was not able to search grey literature, including websites (aside from
those referred in reference lists) so it is unlikely that the list of identified tools is exhaustive of all

available.

Multidisciplinary
NICE and ISIGN guidelines support initial GP and community work-up and diagnosis with referrals

onto appropriate MDTSs (i.e., established integrated care pathways). Given that Long COVID is
frequently heterogenous and complex, a clear theme was recognising the need for and establishing a
mutli-professional team for such cases (via referral from GP or community provider), so that
rehabilitation is tailored to an individual. Examples of multidisciplinary teams (MDT) included various
medical and allied health professions such a Physiotherapists and Occupational Therapists, although
it is important to note that specific MDT make-up differed between hospitals and services; examples
also included Speech Language Therapy and/or Psychology involvement among others. This group
may have had established links to a wider collaborative group (such as involving, but not limited to,
cardiology and dietetics) as required. The teams should also have well-established good onwards
referral processes and referral relationships to any other appropriate services beyond the core MDT,
e.g., ENT, and these need to be varied due to the heterogenous nature of Long COVID. The Mayo
Clinic, University of North Carolina at Chapel Hill COVID recovery clinic, and New York City’s Mount
Sinai Health System provide US examples of such MDTs, and there was UK-based examples also

reported.

Sources shared that MDTs used existing knowledge about treating similar conditions, such as post-

viral fatigue and professional expertise. The importance of regular case discussions and team
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meetings as a MDT was highlighted as a factor for success, likely reflecting that Long COVID is a
relatively new condition and there is an absence of developed best practice guidelines so sharing of

knowledge and expertise was viewed as highly important for the overall care of the person.

This was the sole theme which was more commonly identified as a secondary theme. It is postulated
that this reflects that a MDT approach already underpins most of the other themes. The importance
of care pathway/s so MDT resource is optimised for complex cases truly requiring MDT input was also

apparent.

Technology & Tele-
The use of technology and tele-health options emerged especially in the context of increased infection

control protocols, social distancing requirements etc in a pandemic environment. Sources identified
developed screening tools for rehabilitation needs e.g., C19-YRS tool which can be delivered over the
phone as part of a care pathway post-acute phase. Technology could be used for remote pulse
oximetry monitoring (e.g., John Hopkins PACT clinics) for monitoring of respiratory symptoms;
literature around pulse oximetry monitoring appeared to be increasing suggesting an emerging
important technology. Self-management tools such as online resources and modules could be

utilised, there are numerous UK-developed examples (e.g., British Lung Foundation website).

The use of technology and tele- options is likely to be relevant in a New Zealand context, given
currently comparable lower disease burden so could potential be used to span geographical inequities
to allow access to specialist MDTs assessments. The practical details of this would need expert input.
Underlying factors are that tele-options need to be accessible, including factor such people with
hearing impairments and not disadvantage those who may not have access to internet/data or an

electronic device.

As fatigue is common symptom of Long COVID, the utilisation of technology and tele-health options
has been identified to potentially reduce the burden on patients. The utilisation of tele-based health
options throughout the pathway such as at the GP or community-based assessment and weaving
tele-health options also as of MDT assessment was identified; considering the energy burden on
patients associated with attending potentially multiple healthcare professional assessments. An
individualised approach tailored to the individual’s symptoms, especially fatigue levels, was

encouraged.

Guideline
Aside from the NICE and ISIGN guidelines, a Physiatrists guideline was identified, and one source

argued a physiotherapy-lead clinic guideline. John Hopkins and University of California- San

Francisco developed a ‘how-to’ guidelines for implementing post-covid clinics.
General considerations:

In the New Zealand context, these guidelines and available examples of existing post-covid clinics
and care pathways will need to be reviewed by appropriate health planning and provider leaders to

determine appropriateness for a New Zealand context. Any rehabilitation pathway needs to be

Page 17 of 26
Last edit: 21/10/2021



Document 1

relevant to the New Zealand health system and meet the needs of the Aotearoa New Zealand

Population, including our commitment to Te Tiriti O Waitangi.

Interestingly, there was only a small number of sourced referring to the needs of the paediatric
population. This is an emerging space with a paucity of evidence identified and should be flagged for
follow-up, despite global evidence mounting that children also suffer from Long COVID, and calls from
the public to address this (e.g. Long COVID Kids social media and website). This reflects a risk that
needs to be mitigated so children with Long COVID avoid under-diagnosis and are appropriately

supported.

Emerging from the literature is a clear call for improved awareness about Long COVID from people
who might have the condition and also healthcare professionals. Shared experiences from overseas
described significant challenges navigating health systems to achieve a diagnosis and consequently
appropriate support and rehabilitation. There is opportunity in New Zealand to proactively improve
awareness of Long COVID as part of public health and health care professionals. Caution has also
been given to Long COVID given it variable symptomology and presentation about appropriate work-
up in primary care, the NICE and ISIGN guidelines provide further information on this. There may be a
proportion of those with Long COVID who are able to be managed in the community or primary care
with appropriate advice, guidance, and management (including self-managed). However as
evidenced from overseas it is likely there will be people with more complex or burdensome Long
COVID who may need to access specialist assessment and care — a pathway for this is likely to be
important so that appropriate assessment and care can be sourced by those who need it, appropriate
to presenting symptoms and impact on daily life. Symptom presentation is variable; in some cases, a
specific professional may be appropriate e.g. as fatigue and shortness of breath is a common
symptom, this may support physiotherapy or occupational therapy based approach, whereas complex

symptoms are likely to require MDT assessment and intervention.
New Zealand Context

To consider:

e Current service considerations, constrained system undergoing transformative system
change — how to deliver?

o Recommendations/next steps: expert panel likely needed with either with Long COVID
experience (from overseas) or in NZ as expertise develops.

e Health care pathways: primary care and community care will need to collaborate with
DHB/hospital level care (and vice versa)

e Needs to be relevant to our health system and meet the needs of the Aotearoa New Zealand
Population, including commitment to Te Tiriti O Waitangi

e Need to build awareness: health care professionals, public — but balance with not inciting fear.
Don’t want ‘over-testing’ in constrained system.

e Complex problems needs complex/multifaceted solutions. Simple problems might need
simple. Need tailored approach. Long COVID is heterogenous, although patterns and burden
of this on the individual can vary. Need a point of contact/point of entry — this professional
must understand that Long COVID is real (instead of “fobbed off’), needs to be aware what is
available in terms of potential self-management, education resources, understanding they/the
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patient might have to make sense of the situation. Then appropriate work-up (balancing
current system constraints and over testing) whilst also needing to rule out any other
conditions (chest X-ray as example). Would be good to get data on prevalence of multiple
symptoms vs single.

e Examples of MDT clinics and integrated care pathways with tele supported screening and
follow-up — for complicated cases. Need a tiered approach requiring different levels of input
care — from self-management advice/guidance (relies in health care profession upskilling
condition awareness) and education of the patient. Could show examples of pathways e.g.
John Hopkins, Leeds, these are bigger urban centres. What is the geographical prevalence of
Long COVID in NZ? How do we ensure equitable access to services? Tele- Systems need
admins support, ?MDT clinic with tele option - do we need to look at a hationwide approach
first then sharing of knowledge/expertise? MDT team meetings to share knowledge stated as
important, yet could not identify specific treatment guidelines as yet. Relies on professional
experience and experience with COVID, ie, practice-based evidence (as opposed to
evidence-based practice)

e Suggest need specialist TAG to review specific treatments e.g. Pulmonary Rehabilitation,
exercise physiotherapists. We may not have to do research here and likely more emerging
data from overseas — but should be gathering NZ-based data and outcomes. How will this be
developed given different DHB, referral pathways, systems and processes. Role for consumer
lens with lived experience?

e  Opportunity for NZ to create information resources e.g. similar to:
https://www.yourcovidrecovery.nhs.uk/your-road-to-recovery/when-do-i-need-to-seek-help
Which is a UK developed public information resource. Recommends GP initial assessment
then onwards referral to Post COVID clinics as appropriate (and available)? Could be
developed for NZ context

Terminology review

Given the emerging understanding of the condition, the Ministry of Health could review whether to
continue using Long COVID terminology. There is some argument that Long COVID may not be
appropriate as it may suggest ongoing active infection and the term itself was coined from those with
the condition. Emerging terminology include post-COVID syndrome (to reflect the varying
presentations) or more general terms such as ‘Post-COVID’ have emerged. Further discussion of this
is beyond this review and should not preclude the update and development on guidance for

rehabilitation.

Key Summary Points

Current and emerging evidence of best practice applied to Long COVID rehabilitation, within a

multidisciplinary perspective has been identified across the literature.

Multidisciplinary or profession-based clinical guidance/resources and available clinical practice

resources for Long COVID rehabilitation collated....
A reflexive thematic analysis of Long COVID rehabilitation identified the following key themes:

best practice/suggested management

model of care & integrated care pathways/care pathways
rehabilitation tools

multidisciplinary

technology and tele- and
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e Guideline

Limitations:

In terms of scoping review methodology, it is acknowledged this review utilised a single reviewer to
chart the data, with escalation as appropriate. It is acknowledged that a scoping reviewed should

have at least two reviewers (Peters, Mclnerney, Munn, Tricco, & Khalil, 2020; Tricco, et al., 2018)

Literature sources was from a selected fixed time period 9t July to 315t August 2021 only reflecting a
fixed timeframe for the project. Due to the rapidly evolving and emerging nature of Long COVID and
Long COVID rehabilitation, regular and periodic literature reviews and updates is recommended, and
can be used to iteratively update and developed policies, procedures, or guidelines. The review can
be viewed as current at the time of literature search only. The scoping review acknowledges NZ
based information and resources is being rapidly developed or is already available. This initial scoping
review sought to identify and analyse international research and literature and reflects and initial start
point to support the update of Long COVID best practice in Aotearoa New Zealand. A review and
understanding of Long COVID rehabilitation evidence already underway in New Zealand should

follow.

Conclusions and implications for research and practice

- Inthe literature to date, it is identified further work needs to reflect that this is an emerging
condition, no succinct phases to rehabilitation.

- In conclusion of this review, a range of international literature has identified a number of key
themes, implications for research and a practice expert advisory group to continue to take these
findings forward to develop best practice guidance.

- The University of Wellington is funded for study into impacts of COVID-19 on people in Aotearoa
New Zealand, it will need to be identified if some of the research questions will be looking at Long
COVID

- There is an opportunity for local data to be prospectively collated and linked to outcomes of
individuals reporting long COVID symptoms.

Funding

This review was funded by the Ministry of Health Chief Allied Health Professions Office.
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Appendix A: Commonly reported symptoms of Long COVID (WHO, Policy Brief 39: In the wake

of the pandemic - Preparing for Long COVID, 2021; SIGN, 2020).

Respiratory

. Breathlessness
. Cough

Generalised

e  Fatigue?
. Fever
. Pain

Cardiovascular

. Chest tightness
e  Chest pain
. Palpitations

Gastrointestinal

Abdominal pain

Nausea

Diarrhoea

Anorexia and reduced appetite (in older
populations)

Neurological

e  Cognitive impairment (‘brain fog’, loss
of concentration or memory issues)

e Headache

. Sleep disturbance

e  Peripheral neuropathy symptoms
(pins and needles and numbness)

e  Dizziness

. Delirium (in older populations)

Musculoskeletal

e Joint pain
e Muscle pain

Psychological/psychiatric

. Symptoms of depression
e  Symptoms of anxiety

Ear, nose and throat

Tinnitus

Earache

Sore throat

Dizziness

Loss of taste and/or smell

Dermatological

. Skin rashes
° Pressure sores

2 Fatigue is the most commonly reported enduring symptom
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Appendix B: Search Strategy

Database: Ovid MEDLINE(R) and Epub Ahead of Print, In-Process, In-Data-Review & Other Non-Indexed Citations, Daily and Versions(R) <1946 to July 09, 2021>

Search Strategy:

1 (2019-ncov or ncov19 or ncov-19 or 2019-novel CoV or sars-cov2 or sars-cov-2 or sarscov2 or sarscov-2 or Sars-coronavirus2 or Sars-coronavirus-2 or SARS-like coronavirus* or
coronavirus-19 or covid19 or covid-19 or covid 2019 or ((novel or new or nouveau) adj2 (CoV on nCoV or covid or coronavirus* or corona virus or Pandemi*2)) or ((covid or covid19 or covid-
19) and pandemic*2) or (coronavirus* and pneumonia)).mp.

2 limit 1 to (english language and yr="2020 -Current")

3 (long adj3 covid*).mp. [mp=title, abstract, original title, name of substance word, subject heading word, floating sub-heading word, keyword heading word, organism supplementary
concept word, protocol supplementary concept word, rare disease supplementary concept word, unique identifier, synonyms]

4 (long adj3 haul*).mp. [mp=title, abstract, original title, name of substance word, subject heading word, floating sub-heading word, keyword heading word, organism supplementary
concept word, protocol supplementary concept word, rare disease supplementary concept word, unique identifier, synonyms]

5 (post* adj covid* adj3 syndrome*).mp. [mp=title, abstract, original title, name of substance word, subject heading word, floating sub-heading word, keyword heading word, organism
supplementary concept word, protocol supplementary concept word, rare disease supplementary concept word, unique identifier, synonyms]

6 (chronic adj covid* adj3 syndrome*).mp. [mp=title, abstract, original title, name of substance word, subject heading word, floating sub-heading word, keyword heading word, organism
supplementary concept word, protocol supplementary concept word, rare disease supplementary concept word, unique identifier, synonyms]

7 (("long term effect*" or "long-term effect") adj3 covid*).mp. [mp=title, abstract, original title, name of substance word, subject heading word, floating sub-heading word, keyword
heading word, organism supplementary concept word, protocol supplementary concept word, rare disease supplementary concept word, unique identifier, synonyms]

8 (prolong* adj3 covid*).mp. [mp=title, abstract, original title, name of substance word, subject heading word, floating sub-heading word, keyword heading word, organism supplementary
concept word, protocol supplementary concept word, rare disease supplementary concept word, unique identifier, synonyms]

9  (lasting adj3 covid*).mp. [mp=title, abstract, original title, name of substance word, subject heading word, floating sub-heading word, keyword heading word, organism supplementary
concept word, protocol supplementary concept word, rare disease supplementary concept word, unique identifier, synonyms]

10  (lingering adj3 covid*).mp. [mp=title, abstract, original title, name of substance word, subject heading word, floating sub-heading word, keyword heading word, organism
supplementary concept word, protocol supplementary concept word, rare disease supplementary concept word, unique identifier, synonyms]

11  ((post discharge or post-discharge) adj3 covid*).mp. [mp=title, abstract, original title, name of substance word, subject heading word, floating sub-heading word, keyword heading
word, organism supplementary concept word, protocol supplementary concept word, rare disease supplementary concept word, unique identifier, synonyms]

12 ((post acute or post-acute) adj3 covid*).mp. [mp=title, abstract, original title, name of substance word, subject heading word, floating sub-heading word, keyword heading word,
organism supplementary concept word, protocol supplementary concept word, rare disease supplementary concept word, unique identifier, synonyms]

13 3ordorbor6or7or8or9orl0orllorl?

14 2and 13

15 rehab*.mp.

16  exp rehabilitation/

17  manag*.mp.
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18  ((mental health or psychosocial or psycho-social) adj3 support*).mp. [mp=title, abstract, original title, name of substance word, subject heading word, floating sub-heading word,
keyword heading word, organism supplementary concept word, protocol supplementary concept word, rare disease supplementary concept word, unique identifier, synonyms]

19  multidisciplinary or therapy or therapies or integrated or multi-disciplinary

20  ((physical or occupational or speech or diet*) adj3 therap*).mp. [mp=title, abstract, original title, name of substance word, subject heading word, floating sub-heading word, keyword
heading word, organism supplementary concept word, protocol supplementary concept word, rare disease supplementary concept word, unique identifier, synonyms]

21 (respiratory adj3 therap*).mp. [mp=title, abstract, original title, name of substance word, subject heading word, floating sub-heading word, keyword heading word, organism
supplementary concept word, protocol supplementary concept word, rare disease supplementary concept word, unique identifier, synonyms]
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Appendix C: Data Characteristics Extracted via Data Charting Tool

Characteristics extracted

Definition

Full source record number

Numeric Value. Source number if full source list. Full source list included all sources that were identified
in the Librarian database search and reference list scanning. This includes all sources regardless of

inclusion, if excluded a brief rationale was noted in ‘comments’.

Search Source

Categorical: Ministry health Librarian database Search, Reference List Scanning of Ministry health

Librarian database Search.

Author/s

Source author.

Publication Date

Source publication date

Source/Evidence Type

Source evidence type categories developed a priori and included: Abstract, Book, Book Section, Journal
Article, Journal - Ahead of print, Journal Article - In-process, Journal Article - In-data-review, Journal -
other non-indexed citation, Online Media/News Paper, Online Document, Website, Commentary, Letter
to the Editor, Guideline, Editorial

Country of Origin

Country of origin of source

Title Source title
URL Source URL
Topicls Free-type field. Researchers’ interpretation of topic/s of course, often determine by keyword or abstract.

Participant Details

Free-type field. Where applicable for research-based sources (e.g., age/sex. Number). For guidance or

guideline documents, expert panel membership make-up recorded.

Methodology

Free-type field. Study or source development methodology summarises (where applicable)

Context

Free-type field. As relevant, comments on context of source. May include geographical location, service-
type/location (primary care, community, long-term care, etc.), relevant perspective of source. Relevant

cultural, social, ethnic, or gender factors.

Findings/Outcomes Extracted

Free-type field. Key finding related to scoping review extracted — researcher’s interpretations.

Limitations

Free-type field. Any limitation/s of the source (source self-identified or research-identified) as relevant to

scoping review interpretation.

Areas for future research

Free-type field. Potential areas of future research (source self-identified or research-identified) as

relevant to scoping review interpretation.

Primary Theme*

Defined as the main topic or idea in the source relevant to the coping review objectives and inclusion
criteria. Primary theme categories included: Best Practice/Suggested Management, Multidisciplinary,
Rehabilitation tools, Technology & Tele-, [Integrated] Care Pathway, Model of Care, Guideline,
Other - not further defined

Secondary There*

Defined as the secondary topic or idea in the source relevant to the coping review objectives and
inclusion criteria, for sources where a secondary theme was identified. Secondary theme categories
included: Best Practice/Suggested Management, Multidisciplinary, Rehabilitation tools, Technology &
Tele-, [Integrated] Care Pathway, Model of Care, Guideline,

Other - not further defined

Argument/Perspective

Free-type field. Overall argument/perspective of source surmised by researcher as relevant to the source

(e.g., column not completed for any identified patient information sources).

Page number/key quote/findings

related to review questions

Free-type field. Relevant page numbers, tables or figure numbers, relevant to review.

* a priori understanding of the emerging evidence for Long COVID rehabilitation suggested some likely themes would emerge

(e.g., Best practice, Multidisciplinary, Rehabilitation tools, Technology), however a reflexive and iterative approach was used as

new evidence emerged, the newly identified themes were updated.
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This form contains the details relevant to the questions posed to the Science and Technical Advisory (STA).

STA will respond to the request using this form which will also be stored in STA content management system
for future reference.

This form, or parts of it, may also be forwarded to other relevant parties as appropriate.

Long COVID Information for Care in the Community
Long COVID prevalence and impacts
390 Date Received 13/01/2022

Tiffany Vail, Senior Advisor, Health
System Preparedness Programme R
Requestor . Date Due Click or tap to enter a date.
(on behalf of COVID Care in the
Community team)

Sarah Mitchell, Senior Advisor Date Completed 22/02/2022
Pippa Scott, Principal Advisor and Brooke Hollingshead, Senior Advisor
Tiffany Vail, Senior Advisor, Health System Preparedness Programme
Dan Bernal, Manager

e Definition and features of long COVID
. e [nformation about the prevalence and impact of long COVID in various countries
Deliverables ¢
e Outline of New Zealand-based research and resources on long COVID
e Other useful long COVID resources

Background/Context

Request Outline The COVID Care in the Community team have been thinking about ‘Long COVID’ and how
it will impact on health system funding and resources. They recently secured funding for
primary care and community organisations to support COVID-19 positive people while
isolating in community settings and need to establish a position on how care for people
with Long COVID fits in to this, if at all.

Questions

We were wondering if your team had done any work on, or were aware of any
research/articles/literature reviews etc, relating to the prevalence and impacts of Long
COVID in NZ or comparable overseas countries?

Intended application of advice

To inform consideration of how to best support patients with Long COVID in the
community.
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COVID-19 has disproportionately affected vulnerable populations and exacerbated
existing inequities, and the burden of long COVID is likely to continue this trend.[1] In
New Zealand, Maori and Pacific Peoples make up an increasing proportion of COVID-19
What are the cases, so it is possible that long COVID may have a particularly high burden in these
implications and populations who already face a range of challenges. They may also face additional
considerations of this barriers seeking or accessing treatment for long COVID or financial barriers to affording
advice on Te Tiriti o treatment. For some people, long COVID results in being unable to work for an extended
Waitangi and equity? period of time. Support options for these situations need to be considered. In-addition,
long COVID is a complex condition that may not be adequately understood or recognised
by the medical profession, creating further difficulties for patients seeking validation of
their experience and support, worsening existing access and equity issues.

Contents

RESPONSE 1O REGUEST fOr AUVICE...ci i iiiiiieciiiee ettt e e et e e e et e e st e e e e eab e e e eataeeeeasseeeeeansseeesansseeesannneeens 2
Definition/ FEatures of IONG COVID ......cuiiiuiiiiiee ettt ee e st e e eetee et eeeteeeeveeeeteeeeaveeseseseesseesteeesnseens 2
(€] o] o | I o] <Y1 =T o o] S SRR SPR 3
New Zealand-based research and resources on 10Ng COVID .....c.uuiiiiiiiiieeiiiiiee et seee e ee e 4
Further resources - Impacts of [0NZ COVID ....iiiiiiiiiieececee et e e e e e e e earae e e e enees 5
2] FT =T o (ol OO PO U SR P P OPPUPRPO 6

Response to Request for Advice

It is important to note that long COVID would occur outside of the isolation period for new COVID-19 cases.
People with long COVID can be severely impacted for a significant period of time and establishing mechanisms
to support them is important.

Definition/ Features of long COVID

Although most people with COVID-19 recover and return to normal health, some people can have symptoms
that last for weeks or months after ‘recovery’ from the acute illness.[2] Throughout the pandemic, various
terminology and definitions have been to describe the ongoing health impacts of COVID-19. The term ‘Long
COVID’ has been commonly used, particularly by patient groups. Other terms include post-acute COVID-19,
persistent COVID-19 symptoms, ongoing COVID-19, long-term sequalae, long-haulers, and post-acute
sequelae of SARS-CoV-2 infection (among others).[3] The Centers for Disease Control and Prevention (CDC)
notes that [4]: “Post-COVID conditions are a wide range of new, returning, or ongoing health problems people
can experience four or more weeks after first being infected with the virus that causes COVID-19. Even people
who did not have COVID-19 symptoms in the days or weeks after they were infected can have post-COVID
conditions. These conditions can present as different types and combinations of health problems for different
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lengths of time.” Although long-term impacts are more commonly reported in patients who had severe or
critical disease, such effects can also occur in people who had a mild experience of the infection.[3]

Research on long COVID and management of patients with long COVID has been hampered by the absence
of both a single terminology and a clinical case definition.[5] In order to advance the recognition and care of
persons experiencing ongoing health impacts, in October 2021 the World Health Organization (WHO)
proposed a clinical case definition for ‘post COVID-19 condition’[5]:

“Post COVID-19 condition occurs in individuals with a history of probable or confirmed SARS-CoV-2
infection, usually 3 months from the onset of COVID-19 with symptoms that last for at least 2 months
and cannot be explained by an alternative diagnosis. Common symptoms include fatigue, shortness
of breath, cognitive dysfunction but also others which generally have an impact on everyday
functioning. Symptoms may be new onset, following initial recovery from an acute COVID-19 episode,
or persist from the initial illness. Symptoms may also fluctuate or relapse over time. A separate
definition may be applicable for children.”

Long COVID can involve multiple organs and can affect many systems of the body, including (but not limited
to) the respiratory, cardiovascular, neurological, gastrointestinal, and musculoskeletal systems.[6] Some
common symptoms of long COVID include fatigue, dyspnoea, cardiac abnormalities, cognitive impairment,
sleep disturbances, symptoms of post-traumatic stress disorder, muscle pain, concentration problems, and
headache.[6] A systematic review and meta-analysis published in August 2021 found that the five most
common symptoms were fatigue (58%), headache (44%), attention disorder (27%), hair loss (25%), and
dyspnoea (shortness of breath) (24%).[3]

Global prevalence

According to the WHO, “the burden of post COVID-19 health issues is not very well documented. Yet,
preliminary results from a nationally representative sample survey by the UK Office for National Statistics
estimate that around 1 in 10 respondents who tested positive for COVID-19 may exhibit symptoms for a
period of 12 weeks or longer. Other studies in the USA and Switzerland indicate that around a third of people
who tested positive for SARS-CoV-2 had not returned to their usual state of health when interviewed 3 to 6
weeks after diagnosis. Another recent study in the USA found that 30% of COVID-19 patients surveyed still
had persistent symptoms after nine months. The majority of patients surveyed (85%) were outpatients with
mild illness. Another recent study in the USA found that 30% of COVID-19 patients surveyed still had persistent
symptoms after nine months. The majority of patients surveyed (85%) were outpatients with mild illness.” [2]

The systematic review and meta-analysis published in August 2021 estimated that the number of people
with SARS-CoV-2 who developed one or more long-term symptoms could be as high as 80% of patients.[3]
Another systematic review, published in October 2021, included 57 studies comprising more than 250,000
survivors of COVID-19.[7] The mean age was 54.4 years, and 79% were hospitalised during acute COVID-19.
High-income countries contributed 79% of the studies. The median (IQR) proportion of COVID-19 survivors
experiencing at least 1 post-acute sequelae of COVID-19 (PASC) was 54.0% (45.0%-69.0%; 13 studies) at 1
month (short-term), 55.0% (34.8%-65.5%; 38 studies) at 2 to 5 months (intermediate-term), and 54.0%
(31.0%-67.0%; 9 studies) at 6 or more months (long-term). That is, more than half of COVID-19 survivors
experienced PASC 6 months after recovery. The authors conclude that these long-term PASC effects occur
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on a scale that “could overwhelm existing health care capacity, particularly in low- and middle-income
countries.”[7]

However, the prevalence of long COVID is difficult to establish for a range of reasons, including[3, 8, 9]:

e Studies of long COVID have used different measurement criteria and different inclusion criteria, so
they cannot be reliably compared. Studies also often differ in the way they collect data.

e Studies have focused on different groups of people, different symptoms, and time intervals, and used
different sample sizes.

e Most studies report the frequency of at least one symptom (not necessarily the same symptom),
rather than a cluster of symptoms.

e Published studies may not be representative of everyone who has long COVID.

o Difficulties in accessing COVID-19 testing in different countries may mask the true number of long
COVID cases if studies require testing confirmation of the initial infection. In addition, testing policies
vary between countries.

e The ways in which responses are elicited can impact estimated prevalence (e.g., app users are self-
selected and responsible for recording symptoms, which can resultin sampling and recording biases).
In addition, many studies use retrospective self-reported symptoms.

e Some tools validated for other diseases may not be appropriate for use in long COVID patients.

e The prevalence of long COVID may also vary greatly depending on the groups studied (for example,
app users vs population studies vs studies of patients who were hospitalised [8]).

New Zealand-based research and resources on long COVID

This section lists research from New Zealand sources (not necessarily about New Zealand) which may be
helpful. To date, there is little information on the prevalence, incidence, and management of long COVID
within Aotearoa New Zealand.

e The Insights and Reporting Team in the DPMC’s COVID-19 Group have analysed the impact overseas
of post COVID-19 health related conditions, known collectively as Long COVID, and how this impacts
the workforce and wider society. The report includes a definition of Long COVID, its prevalence, its
impact on workforces and social welfare implications, government responses to it internationally,
and its economic impact overseas. Countries analysed include the United Kingdom, Spain, Sweden,
Ireland, and the United States. This is being shared with the Care in the Community team with
permission from DPMC, but noting the IN-CONFIDENCE classification. The final version of this
document will be sent in a separate email.

o Alongitudinal study of the impact of COVID-19 on people in Aotearoa New Zealand funded by the
Ministry of Health was announced last year (media release here) and will soon be beginning
recruitment. Victoria University of Wellington have been granted $1.2 million for the project, which
will be conducted over a period of approximately 12 months. The overarching objective of the
longitudinal study is to improve our understanding of the immediate and long-term physical,
psychological, and economic impacts of COVID-19 on people in Aotearoa New Zealand. The study
will involve surveys as well as interviews with subgroups of the cohort. There will be a particular
focus on key subgroups including Maori, Pacific people, people with disabilities (including long
COVID), and people who developed COVID-19 through their employment. This study will include
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those with laboratory confirmed or probable COVID-19. One of the key outcomes for the longitudinal
study is to contribute to research on the long-term impacts of COVID-19, using both quantitative
surveys (that align with international research projects) and qualitative interviews. This includes
profiling those with long-term post-viral fatigue syndrome.

e The Ministry of Health has a webpage about long COVID here (however, note that the webpage is
due for an update by the Science and Technical Advisory (STA) team).

e In 2021 STA wrote a Science Brief about Long COVID (here). The aim of this document was to review
current information and guidance on the epidemiology, diagnosis and management of long COVID.
This evidence brief was intended to inform an update of a document that was published by the
Ministry of Health in June 2020, entitled ‘Guidance for the rehabilitation of people with or recovering
from COVID-19 in Aotearoa New Zealand’. Dr Martin Chadwick (Chief Allied Health Professions
Officer) would be the key contact for information about this work.

e The National Institute for Health Innovation (NIHI) has been collating information about Long COVID
for patients and health professionals (here).

e Researchers at the University of Auckland and University of Otago are currently looking for people
to participate in a study to investigate immune and molecular markers following recovery from
COVID-19 (including post-Covid condition/long COVID) and following COVID-19 vaccination in adult
volunteers (link). These studies will aim to investigate immune dysregulation and long-term
immunity in those with long COVID, while also investigating the relationship of long COVID to other
post-viral conditions, for example Myalgic Encephalomyelitis/ Chronic Fatigue Syndrome (ME/CFS).

e Health Navigator also has an information page about long COVID (link).

e There are active community-led support and advocacy groups. For example, the ‘New Zealand Covid
Long Haulers’ Facebook group for people in New Zealand with long COVID had 331 members as of
17 January 2022. This is likely to represent only a portion of people in New Zealand with long COVID.
They aim to improve recognition, research, and rehabilitation for people with long COVID.

e Thereis also a LongCOVIDNZ Twitter page.

Further resources - Impacts of long COVID
Other general comments and useful resources include:

e See Martin et al (2021) for a discussion of potential long COVID impacts, including on health and care
services, societal and economic impacts[5]: The objective of this paper is to model lost Quality
Adjusted Life Years (QALYs) from symptoms arising from COVID-19 disease in the UK population,
including symptoms of ‘long-COVID’. The scope includes QALYs lost to symptoms, but not deaths,
due to acute COVID-19 and long-COVID. “Based on the current parameterisation, 557,764 QALYs
would be lost over 10-years, 286,454 to permanent injury as a result of COVID-19 and 271,310 from
symptoms of COVID-19 across all timescales. This corresponds to an average loss of 0.013 QALY per
infection. An estimated 90,142 people could be left living with significant impairments as a result of
injury from COVID-19.”

e In the wake of the pandemic: preparing for Long COVID (2021)[10] (2021 Policy Brief by WHO)

e Living with Covid19 — Second review [11] (National Institute for Health Research, March 2021)
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Long COVID: The long-term health effects of COVID-19 [12] — Rapid response on UK Parliament
website, December 2021

Covid 19 Delta outbreak: Concern long COVID will soon burden health system (NZ Herald Nov 2021)

As of July 2021, “long COVID,” also known as post-COVID conditions, can be considered a disability
under the Americans with Disabilities Act (ADA).[4] Multi-disciplinary teams are crucial to developing
preventive measures, rehabilitation techniques, and clinical management strategies with holistic and
whole-patient perspectives designed to address long COVID-19 care.[3]
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work, the following parties

have been consulted with:
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External Health

Scientific organisations

Existing database of RFAs

Internal Ministry of Health
Advice

External Expert Advice

Literature Review

Request for Advice (RfA)
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If required, a deeper dive on these topics could be prepared.

DPMC

Resources used:

Yes
] No

Yes[]
No

Yes
] No

1 Yes
No

Yes' Long COVID report from the Insights and Reporting Team in the DPMC'’s
O No COVID-19 Group

Yes . o . .
OnN Quick review, including previous work by the STA team
o)
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Summary of public Long COVID services overseas

The overall aim of Long COVID (LC) services is to provide an integrated, multidisciplinary approached
service with seamless treatment pathways that ensure personalised LC recovery plans for people
with LC. The UK is a leading country for LC initiatives as seen with their set up of 90 long COVID
assessment clinics to date (1) - several regional UK services are described more in depth as potential
exemplar services (on pages 6-7). The UK system relies heavily on GP services to carry out the initial
assessments, as is the case for other countries (2-6), where family doctors and primary care
physicians are the first point of contact for most LC patients in the community.

The core clinicians involved in the multidisciplinary teams (MDTs) of LC services are mainly
respiratory physicians, nurses, physiotherapists (PT), occupational therapists (OT), sports therapists,
psychologists, speech and language therapists, dietitians, and social workers (2,4,7-8). However,
other services offer further specialist support from cardiologists, ENTSs, infectious diseases specialists,
neurologists, pulmonologists, nephrologists, rheumatologists, sleep medicine specialists,
psychiatrists, and immunologists (2,4,7-10).

The general process for existing LC services involves an initial assessment/evaluation done in person,
at home or office via telemedicine, and following treatment plans are designed based on one’s
specific ongoing symptoms. The clinical leader for each service differs depending on the setting. For
example, an internal medicine specialist at a US post-COVID clinic spends an hour with each new
patient (10) whilst a UK service has specialist physiotherapists and occupational therapists who are
responsible in conducting an initial 45-60 minute telephone assessment (11). Other services refer to
whole day assessments or same day diagnostics (10,12). Several LC services involve virtual clinics
which refer patients directly to the appropriate services/specialists (13-14). MDT discussions play a
crucial part in the co-ordination of care.

This scoping review found that most services can be divided into three groups depending on setting;
in primary care services, hospital-based services, and rehabilitation management focussed services.
Due to the range of severity there are a range of services i.e. home support can be managed by
GP/nurse-led services whilst more complicated cases require appropriate specialist input. Some
services have utilised existing infrastructure, others have created new facilities, or a combination of
both, and this can be observed within countries as well based on different local resources (5, 15).
However, it is important to note that differences in the set-up of LC clinics in the UK has created
significant unwarranted variation in access and level of assessment provided (16).
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Primary care based services: In the UK, GP practices are able to sign up to a NHS Enhanced service
specification.pdf (17). This requires education of staff about the condition, development of pathways
for self-management i.e., referral to a social prescriber or health and wellbeing coach, and local
clinical pathways for signposting or referring into appropriate pathways. This includes:

1. Your COVID Recovery website
2. Post COVID Assessment Clinics
3. Other local rehabilitation or support services.

Long COVID Triage and Assessment Services ensure patients are referred onto the right clinical
pathway to support their ongoing rehabilitation and recovery, and GPs can refer people, if
appropriate, to the service (18) (see appendix 4 for patient info pack). Practices are entitled to
payments per registered patient upon sign up to the Enhanced Service and monitoring via monthly
instalments (17).

Another example of a primary care based service is a service set by One Health Lewisham GP
Provider in the UK that has input from secondary care as required through a GP Extended access
service located in a hospital (19). By having a more specialist team within primary care, the MDT is
able to provide a holistic assessment/screening as well as management of symptoms (19).

Hospital based services: Many public university hospitals have set up specialised post-COVID care
centres/clinics to serve their local regions in countries such as Czechia (2), Canada (6,20-21), Italy,
Brazil (2), Switzerland (3), Austria (4), US (22), and UK (12,23). Specialised LC outpatient assessment
clinics are often set up as part of the cardiac or respiratory outpatient clinics. These services
generally have the resources and speciality to become a one-stop shop service. For example, a US
university hospital provides mental health support specialised for post COVID-19 as well as social
workers and pharmacists alongside the main MDT (22). Research embedded services (research
assistants within the clinics) also exist where patients can participate in LC studies in countries such
as Austria, US, and Canada (4,6,22).

Rehabilitation and management focussed services (see pages 6-10): Several LC services in Canada
and Scotland are led by allied health, and a few regional National Health Service (UK NHS) Trusts
involve a dedicated team of allied health professionals who provide single but, coordinated
treatment plans.

Eligibility criteria: Eligibility for services varies from 4 weeks to 12 weeks of ongoing symptoms after
the start of confirmed or suspected acute COVID-19 infection, but most require >12 weeks since
initial diagnoses. Most services emphasise that patients do not need evidence of positive COVID
tests as long as GP/physician referrals are provided whilst there are also few services that allow self-
referral (19,23).

Some services have specified inclusion criteria e.g. one MDT referral source (24) mentions requiring
one of the following:

¢ New onset AND unexplained shortness of breath since presumed infection

o New onset AND unexplained cough since presumed infection

¢ New onset AND unexplained musculoskeletal or organ pain since presumed infection

* New onset AND unexplained fatigue since presumed infection

¢ New onset AND unexplained neurological symptoms since presumed infection

¢ New onset psychological or mental health issues occurring in relation to presumed infection


file:///C:/Users/felic/OneDrive/Desktop/i3%20Project/UK/NHS%20Enhanced%20service%20specification.pdf
file:///C:/Users/felic/OneDrive/Desktop/i3%20Project/UK/NHS%20Enhanced%20service%20specification.pdf
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Measures: The Post COVID-19 Functional Status (PCFS) and COVID-19 Yorkshire Rehab Screen (C19-
YRS) (see appendix 3) are two main tools LC services are currently utilising (25-26). The PCFS is an
ordinal tool that measures the full spectrum of functional outcomes following COVID-19 and can be
used for tracking functional status over time. PCFS grade ranges from 0 (no functional limitations) to
4 (severe functional limitations) (see page 21). PCFS was found to be used by Canadian services
according to the CDC guideline and the Alberta service is an example of how the PCFS scale is used in
combination with their symptom checklist for LC rehabilitation triage processes (see page 16). C19-
YRS consists of 22 items with each item rated on a numerical rating scale from 0 (none of the
symptom) to 10 (extremely severe level/impact) (see page 22).

Various LC services were also found to have their own screening questionnaires using yes/no
questions, worse/same/better measures, or ordinal scales for common LC symptoms. For example,
pre-assessment questionnaires (27) or baseline questionnaires (28), and the Newcastle Post-COVID
Syndrome Follow-up Screening Questionnaire identifying patients who may benefit from a
comprehensive face to face multi-disciplinary assessment if symptoms persist for 10 to 12 weeks
after the acute illness (29). Despite different time points, the types of questions services use are
relatively similar and can be represented by a validated Patient Long COVID Symptom tool (30) with
its inclusion of general symptoms, neurological, thorax, musculoskeletal, digestive, ENT, skin and
hair, eyes, vessels and ganglia, urinary and genital categories.

Most sources mention the use of already existing outcome measures such as but not limited to:

e Quality of life measures: EuroQol-5D (EQ-5D) (8,31-33), SF-36 questionnaire (32,34-35)

e Fatigue measures: Fatigue Severity Scale (FFS) (8,31-33), 11-item Chalder Fatigue
Questionnaire (8)

e Exercise capacity measures: 30 second sit-stand test (32), 6 min walk test (31,34,36)

e Patient-Reported Outcomes Measures: PROMIS scales (8,31,33-34)

A Therapy Outcome Measure (TOM) scale for patients with Long COVID is in development by the
Royal College of Speech and Language Therapists through the recognition for improved COVID-19
rehabilitation services (37-38). The TOM Impairment Scale is an ordinal scale ranging from 0 to 5
with specific descriptors for each LC related impairment (e.g. cardiac impairment, swallowing
impairment, chronic fatigue). The scale also allows half points to indicate whether a patient slightly
better or worse than a descriptor. In addition, a core outcome set (COS) for Post-COVID
Condition/Long COVID is being developed by international experts together with WHO, ISARIC
(International Severe Acute Respiratory and emerging Infection Consortium), and patient partners
for both clinical and research use. The project aims to complete the first phase (what outcomes to
measure) in the summer of 2021 and the second phase (how to measure these outcomes) in 2022)
(39). Tiers of COS may be considered (e.g. Tier 1 — general and Tier 2 - subspecialised to assess
system-specific consequences of COVID-19) (40).

Overall, most services were found to use similar screening/outcome measures (see appendix 3) and
mention how completion of questionnaires at baseline, 8 weeks or 3 months and 6 months can be
used as an outcome measure (8,32,41).

Services for indigenous groups/different ethnic populations: There are currently no reports of
services specifically designed for indigenous groups although CDC (33) and NHS (8) guidelines state
that minority ethnic groups and underserved or vulnerable groups should be prioritised. They also
recommend LC services provide interpreters, advocates, and other support to minimise barriers to
access.
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Note: For the purposes of this report, information on Long COVID services for children and young
people (CYP) have been excluded.

Guidelines

The recommendations provided by several Long COVID guidelines can be useful for the decision-
making process of setting up an appropriate LC service. A summary of the advice provided by each
guideline is described below:

NICE/SIGN/RCGP joint guideline — COVID-19 rapid guideline: managing the long-term effects of
COVID-19 (7)

This guideline is split into 11 sections (excluding sections on “how to use this guideline” and
“methods and evidence reviews”):

e Identification: Provides clinical case definition to identify and diagnose LC. Applies for
people who have had suspected/confirmed acute COVID-19, irrespective of whether
they were hospitalised or had a positive/negative COVID test.

e Assessment: Include a comprehensive clinical history and appropriate examination that
involves assessing physical, cognitive, psychological and psychiatric symptoms, as well as
functional abilities.

e Investigations and referral: Offer blood tests, chest radiograph (if appropriate), exercise
tolerance tests, blood pressure, heart rate recordings to help rule out acute or life-
threatening complications and alternative diagnoses.

e Planning care: Should be individualised, patient-led and use shared decision making.

e Management (self-management and supported self-management, multidisciplinary
rehabilitation, additional support): Advice on who to contact, how to get support from
other services e.g., social care, housing, employment and financial support. Consider
supported self-monitoring at home such as heart rate, blood pressure, pulse oximetry or
symptom diaries (tracking app to record progress towards personal goals and recovery)

¢ Follow up, monitoring and discharge: Through shared decision making, offer people
option of in person or remote monitoring.

e Sharing information and continuity of care: Sharing clinical records and plans for care
and rehabilitation between services and through MDT meeting.

e Service organisation: Providing access to multidisciplinary services (‘one-stop’ clinics)
should be led by a doctor with relevant skills and experience and appropriate specialist
support. The core team should at least include occupational therapy, physiotherapy,
clinical psychology, and psychiatry and rehabilitation medicine. Referral pathways need
to be integrated and well organised to prevent disjointed/fragmented care.

e Common symptoms: Covers respiratory, cardiovascular, generalised symptoms,
neurological, gastrointestinal, musculoskeletal, ENT, dermatological, and
psychological/psychiatric symptoms.

e Recommendations for research: Interventions for LC and prevalence of LC.

e Equality considerations: Age, disability, gender reassignment, race, sex, socioeconomic
factors, and digital accessibility.

LC services were found to mention the NICE guidelines when referring to how LC is identified (12)
and use as recommended resources for health professionals (Canada) (42). Countries such as Italy
and Canada were found reproducing the guidelines or aligning with it (4,6). Most UK services (12-
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13,24,32,43) were found to be similar in their set up and appeared to follow the general
recommendations of the NICE guidelines and NHS National guidance for post-COVID syndrome
assessment clinics guideline.

NHS National guidance for post-COVID syndrome assessment clinics (8)

This guideline describes the three main referral routes into post-COVID assessment services. Two
routes are “people hospitalised with COVID-19” and “people cared for in an Intensive Care Unit or
High Dependency Unit with COVID-19”. The other pathway for “people never admitted to hospital
with their acute illness but managed independently or in the community” is relevant for the many
people reporting long COVID symptoms that will have not been admitted to hospital during the
acute phase of their infection. It notes that initial assessments should be carried out by the GP and if
investigations/support are required, the patient may be referred into a post-COVID assessment
service.

The three principles of care for Long COVID are stated as:

1. Personalised care
2. Multidisciplinary support and rehabilitation
3. Supporting and enabling self-care.

The section on service design states that services may be located on a single site or delivered across
multiple sites, or virtually. Accessibility in terms of geographical location and delivery model should
be prioritised with an opportunity for patients to have a multidisciplinary assessment plus
diagnostics, at least for the initial physical assessment. Psychosocial and cognitive issues may be
addressed at the same time or subsequently, and potentially utilise digital platforms.

The section of the guidelines on workforce describes the disciplines involved in creating personalised
plans for LC patients as well as their role in the MDT, for example, how district/community nursing
can support both the patient and wider family needs whilst also supporting coordination of services.

Survivor Corps Guideline (36)

The post-COVID care guideline for multidisciplinary care centres firstly refers to a basic list of
necessary infrastructure for Post-COVID Care Centres (PCCC) (see appendix 1). It notes how patients
should be able to self-refer to the clinic if Primary Care Physician referrals are unavailable, and self-
care information should be provided especially if appointments are scheduled greater than 2 weeks
out. The ideal initial intake consists of a virtual visit for patient assessment, enrolment into an online
portal to upload any prior relevant diagnostic test results and a scheduled in person appointment
with a member of the PCCC team (infectious disease doctor or internal medicine doctor) who will act
as the Treatment Ambassador and the patient’s liaison with other specialized medical providers.
Once the standard set of tests are run (see appendix 1) and evaluated by the Treatment Ambassador,
they will put together a team of 3-4 appropriate providers based on patients worst lingering
symptoms and work together to come up with a personalised treatment plan. This team will refer
the patient to other providers, as needed, in addition to the care they provide, and have team
meetings with the patient either in person or virtually (as needed) to discuss and monitor progress
ideally once every 2 weeks. The guide also notes that immunology tests should be available at the
centre. However, it is important to note that Survivor Corps is a patient advocacy organisation and
no examples of the guideline used in practice were found.



innovation + Document 3 District Health Board
improvement

institute for oy Waitemata

Best Care for Everyone

CDC Guideline (33)

The U.S. Centers for Disease Control and Prevention (CDC) guideline is an interim guidance last
updated on June 14, 2021. There is limited information in comparison to the previous guidelines but
a section on assessment and testing tools is provided (see appendix 1). The guidelines also report
how follow-up visits with a healthcare professional might be considered every 2—3 months and when
material, employment or other social support needs are identified, they should consider referral to a
social worker, case worker, community health worker to assist.

Rehabilitation Guidelines

The Royal College of Occupational Therapists guidelines (44) focusses on providing practical advice
for people during and after COVID-19. The guide is helpful for teaching people to Pace, Plan and
Prioritise (the 3 Ps principle) daily activities to help post-COVID patients to save energy (See
appendix 1). Similarly, there are other practical guides for and Rehabilitation for allied health
professionals such as the Clients with Post COVID-19 Condition (Long COVID) Guidance for Canadian
Rehabilitation and Exercise Professionals (45), and Rehabilitation and Allied Health Practice
Considerations Post COVID-19 Report (46) (see appendix 4). Rehabilitation guidelines were found to
be available on LC service websites as useful resources for both patients and providers (42-43).

Exemplar Long COVID Services
NHS Foundation Trust Long COVID Services:

All services involve a baseline assessment of LC symptoms generally via telephone and involve a
single point of access service. For example, in Suffolk and North East Essex, the Care Coordination
Centre (CCC) acts as a single point of contact for patients who have been referred to the LC
Assessment Services. CCC staff arrange an initial telephone assessment and manage onward
referrals for the additional support patients need, closely working with MDTs (47). Although some
patients will require more than one other service, a strong Integrated Care System ensures access to
a wide variety of services which allow a dedicated team of allied health professionals provide single,
coordinated treatment plans (13). Patients are tracked to ensure they are receiving the appropriate
care and followed up at 12 and 26 weeks to check whether they can be discharged (47).

In comparison, Trafford LC Service single point of access is with a GP and involves a triage nurse to
conduct the initial one-hour telephone assessment (questionnaire must be completed prior to the
call) (14). The Vale of York and North Yorkshire management and referral guidance also mentions
that patients are required to have been sent and self-completed the C19-YRS screen (24). Trafford’s
tier 3 MIDT (see page 15) develops a care plan and face-to-face appointment happens at a patient’s
local site with signposting/referral for community rehabilitation service or specialist physiotherapists
(i.e. respiratory, neurology) help via the normal pathway. On the other hand, another regional NHS
service was found to involve a Community LC Single Point of Access service to provide a virtual or
face-to-face clinic-based assessment of needs. The service is only available for LC patients who have
not responded to initial self-care measures (43). This service also works closely with Vita Health
Group who can provide short term psychological therapies and the North Bristol Trust’s Bristol
Chronic Fatigue Syndrome/Myalgic Encephalomyelitis Service. Most NHS services state that only GP
referrals are currently accepted (14,24,47,48).

Royal Berkshire is another NHS Foundation Trust that partnered with an Integrated Care Partnership
to set up their Berkshire LC Integrated Service (49). Although the service is provided by a MDT, it
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highlights that the service is mainly focussed on assessment and subsequent signposting to available
community resources (49). Another example is the University College London Hospitals post-COVID
follow up service (12) which partners closely with their region’s LC community services, holding
regular MDTs as well as involving psychology services. The Imperial College Health Partners were
found to have worked with acute, community and primary care providers to launch three specialist
assessment clinics and six administrative based community MDTs to manage post-COVID patient
caseloads for North West London (50). The Health Partners emphasise the importance of
establishing key relationships between the specialist assessment clinics and the community MDTs.
MDTs require the ability to consult with wider consultant expertise (e.g. cardiology, neurology)
where needed (24).

The North East London Foundation Trust also mentions how their LC service includes community
based rehabilitation service which offers access to extra support such as finances (48). Importance of
a formal Peer Support Group such as virtual group consultations and specific support groups for
ethnic minority/communities were also emphasised (8,14). Furthermore, several NHS services
mentioned the involvement of anonymised patient data collection for the National Institute for
Health Research (13).

Scotland Long COVID Service:
The Scotland LC service based on four key elements (51):
1. Supported self-management

e Building capacity to self-manage via telephone consultations for a period of up to 12 weeks
(dependent on individual needs) Link to action plan:
https://www.chss.org.uk/documents/2021/09/long-covid-action-plan.pdf

e Chest Heart and Stroke Scotland (charity) funded to deliver ‘Long COVID Support Service’
mainly in the form of an advice line to speak Nurses and Allied Health Professionals trained
in managing some of the most common symptoms of LC (e.g., breathlessness, fatigue,
pacing, anxiety). Aims to work with GPs and develop support plan for people early on in
their LC experience whilst they await further treatment (52).

2. Primary care and community-based support

o Assessment by local primary care team and advice on third sector services.

e Further support from primary care, community and mental health services, including
rehabilitation, and referral to secondary care settings where necessary.

e Existence of SIGN Decision Support platform which provides healthcare professionals with
anintegrated point of access to evidence-based information on supporting people with long
COVID.

3. Rehabilitation support

e Assessment of abilities by rehabilitation therapist and subsequent rehabilitation plan based
on patient’s goals which is aimed to be delivered within a primary care setting as much as
possible. When referral to specialist services is required, this should be done through the
care co-ordinator.

e Based on a national survey (15), one regional service mentioned providing energy
conservation advice and assessment of aids and adaptations whilst another service provided
fatigue management, confidence building, muscle strengthening, anxiety management,
nutritional advice, breathing re-education, and activities to support individuals to regain


https://www.chss.org.uk/documents/2021/09/long-covid-action-plan.pdf
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function. Another service used a combination of pulmonary rehabilitation and community
reablement.

e Community rehabilitation service provision for people with Long COVID is multidisciplinary.
Almost all services include occupational therapy and physiotherapy. Many include dietetics
and speech and language therapy. Half include psychology input.

e Three services reported being able to refer to, or having the involvement of differing
resources including post intensive treatment nursing teams, therapy assistant practitioners,
outpatient services for people with neurological conditions, spiritual care teams, and
specialist rehabilitation medical consultant services.

e Other routes of access to LC rehabilitation including interdisciplinary referrals from other
allied health professionals and social care, as well as referrals from informal carers (15).

4. Secondary care investigation and support

e Patient may be referred to different specialities, or for more than one type of investigation,
depending on their needs. One role of the care co-ordinator is to support this process and
act as a central point of contact for the patient during this process. Both the patient and care
co-ordinator will be informed of results and planned follow-up care.

Alberta Long COVID Service:

In Alberta, community accessible Post-COVID-19 rehabilitation service provides assessment and
treatments for eligible LC patients and includes one-on-one interventions, education, self-
management strategies, interpreter/translation services and connection with other community
resources (41-53). However, patients must be able to attend an outpatient clinic (three service
locations in total).

Adopting the C19-YRS tool and PCFS, three levels of rehabilitation care are recommended (54).

e PCFS Grade 0 to 1 (mild functional impairment): Consider universal rehabilitation
interventions (self-management resources)

e PCFS Grade 2 to 3 (moderate functional impairment): Consider targeted rehabilitation
interventions — directed to the needs of a group of individuals with common needs/issues
and is intended to enhance group capacity by creating supportive and structured
environments e.g. coaching/consultation, group experience programs.

e PCFS Grade 3 or 4 (severe functional impairment): Consider personalized rehabilitation
interventions — MDT required for treatment care plan

Rehabilitation Advice Line created by Alberta Health Services is also available for LC patients to help
triage, assess, and provide recommendations (54). The Rehab Advice line is answered by Allied
Health clinicians and will provide referral letters back to caller/patient’s primary care provider (55).

Free online post-COVID zoom classes were added to their already existing Healthy Living Program.
There are five different virtual workshops available for LC; Eating after COVID-19, Managing
Breathing and Sleep, Managing Daily Life, Managing Pain & Getting Active, Managing Stress (56).
Resources for health professionals are also available (42) (see appendix 4).
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Summary

In conclusion, the main components and key considerations found necessary for the setup of a
successful LC service from this report are listed below.

Key components needed in LC services:

Education of patients, whanau, and health professionals regarding LC is essential and up-to-
date LC information must be provided through respected sources (e.g. public website).
Referrals: Services should accept referrals from existing health services (e.g. primary care,
hospital services) as well as self-referrals to minimise access barriers.

An initial assessment: There should be a standard initial assessment process that can be
conducted as much as possible remotely (questionnaires, telehealth etc) by allied health or
nursing professionals. This will identify areas of specific concern for further investigation and
patient needs in terms of ongoing services and support. Agreed LC criteria would help with
providing a diagnosis.

Self-management support: An easily accessible support place for LC related queries,
resources, and concerns should be available whether this is in the form of an advice line or
online support tool or information hub.

MDT: A dedicated MDT should be responsible for developing care plans for individuals with
LC following initial assessment and referring patients to specialist services or community
services where needed.

Patient/peer support groups: Mechanisms for enabling people to support each other, and
share information has been appreciated by international groups.

Service delivery: Prioritising remote methods (e.g. telehealth and remote monitoring) for
patient assessments and follow-ups and MDT meetings, and follow up services is beneficial.
Measures: Agreed measures should be adopted to determine patient progress, discharge
criteria, and for evaluation of the effectiveness of the LC service.

Key considerations for developing our LC service:

Clear communication between health professionals at all levels of care (primary care,
community care, hospital/specialist care) particularly in the context of referral pathways for
the LC service to be strongly coordinated.

Maintaining a patient and whanau-centred approach for LC service delivery is critical for
understanding the needs of individuals with LC and achieving such integrated coordination
of care.

As little is known about the experience of LC in Maori and Pacific proactive engagement with
Maori and Pacific communities is needed to ensure experiences of LC (including those
differing from international guidelines) are accommodated by the LC service and that
support and treatment is prioritised.

Multidisciplinary input and engagement are essential, not just within the medical system but
across social and community services.

Acknowledging the limited evidence for LC treatment options, ongoing research is important
to understand LC better and improve LC services. Research embedded within services will be
beneficial for understanding patient experience, provider experience, and enabling data
collection (e.g. prevalence, demographics) which is especially important for investigating
how Maori and Pacific populations are impacted by LC.



institute for oy Waitemata

innovation + Document 3 District Health Board
improvement

Best Care for Everyone

Ongoing active collaboration with international LC services is crucial to maintain the highest
standard of care as the COVID-19 pandemic progresses.

Flexibility in being able to adapt to the changing context of COVID, LC and increasing
understanding of how the NZ population is responding to LC is paramount. Preparation for
scale-up/down and involvement of other existing services such as mental health support
service and social services as needed.
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Appendix 1 — Guidelines

Survivor Corps

=h
PDF

Post-COVID Care Guideline for Multidisciplinary Care Centers.pdf (Command Line)

Evaluation & Diagnostic Health Assessment

At first Screening in-person visit, a complete evaluation and set of tests should be run (note:

the specific tests are not listed).

I I N o I T o N s

NHS

Blood tests

Antibody and/or T-cell assessment

Assessment if cardiac function

Assessment of lung function

Assessment of ears, nose and throat

Assessment of neurological function (scan and MOCA-blind cognitive assessment)
Assessment of vascular function

Bowel and urine tests

Assessment by Physical Therapist/ Occupational Therapist (ie 6 minute walk test)
Measurement of oxygen levels

Assessment of eyesight

Assessment of skin rashes and hair loss

Medication reconciliation

Pain assessment

Nutritional assessment

Cognitive and emotional assessments

Assessment of mental health (depression, anxiety, PTSD, sleep, appetite)

Sleep testing

Assessment of social/lifestyle (including housing, food and employment security)

@

National guidance for post-COVID syndrome assessment clinics.pdf (Command Line)
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Post-viral fatigue - Practical advice for people who have recovered at home (1).pdf

How to manage post-viral fatigue after COVID-19

Practical advice for people who have recovered at home

How to manage post-viral fatigue after COVID-19

Practical advice for people who have recovered at home

W
2

Allow time

COVID-19 affects people differently, so give yourself time to recover. Its impact afterwards doesn't
always reflect the severity of the virus and you don't have to have been hospitalised to experience
fatigue. You may feel pressure to resume your usual activities quickly, but don't rush.

O Havefun
@ Do some low energy activities that you enjoy, such as reading or watching TV, for short periods
with regular rests.
O stopwork
M g ! Please follow government guidelines. Unless you feel fully recovered after self-isolation, you

shouldn’t work. Your body still needs to focus on fighting the infection.

Next steps

yourself. Slowly try a small amount of light activity that is manageable (probably less than you
think) with regular rests. Be mindful that you may feel more tired the next day. Be realistic and
kind to yourself,

Rest

Your body still needs rest to continue healing, so take short breaks throughout the day, even if
you don't think you need to. Stop and do nothing, calm your mind, and try breathing or guided
relaxation techniques.

o Try activities
Ifyou still feel fatigued after self-isolation but overall, you're improving, keep being gentle with

Daily routine

Routine helps your body to stabilise itself. Slowly resume your routine for sleeping, eating and
daily activities. If this isn't possible, create a realistic one to follow for now and gradually adjust
back to your narmal routine. Remember, don't rush. If you're having difficulty sleeping, check out
the tips and advice from NHS Every Mind Matters.

‘Thinking’ activities
Continue to limit everyday ‘thinking' activities, such as emails, planning shopping, making
decisions, as these all use energy. Try to do them only for set times with regular rest in between.

intensive care & Royal College of
rcot.co.uk saciety Occupational

oo e e ol of sl are Therapists
How to frer COVID-19: Practical advi peopl 020

Slowly increase activity levels
People often increase activity levels too quickly, which can set them back. Occupational therapists
working with people with long-term fatigue may only increase activity levels every couple of
weeks. 50, go slow and steady with activities and avoid pushing through fatigue.
® Work

&% You may need longer off work than initially anticipated. A phased return works best which is
planned with your manager and, if you have one, your occupational health department. You
may also need a fit note from your GP. Try to avoid returning to work too soon and without the
adjustments that you need to manage fatigue.

Have fun

Remember the fun things in life. Often peaple only pricritise things that seem necessary as they
return to daily life, but it's important to have a balance. Allow others to help with day-to-day tasks
50 you can save energy for the activities you enjoy.

Moving forward

You may start feeling better gradually. Your recovery from post-viral fatigue could take several months to a
year or more. As you start to gradually improve, remember to keep a balance of quality rest, routine and
fun activities. Stress and worry use energy, so give yourself time and be kind to yourself.

What if | am not improving?
@E Seek advice

+ If after building up the pacing of your daily activities, you don't see any improvement in what
you can do, then you should seek medical advice by speaking to your GP.

+ Find out more about pacing your daily activities in the 'How to conserve your energy’ guide.

+ If you continue to feel extremely fatigued, then specialist fatigue services may be available to
provide further guidance. Ask your GP about referral options.

If you have any doubts, please seek medical advice via current routes.
Website links
NHS Apps Library: nhs.uk/apps-library

NHS Every Mind Matters: nhs.uk/oneyou/every-mind-rr I
‘How to conserve your energy’ guide: rcot.co.uk/conserving-energy

This guide is produced by the Critical Care Forum, Royal College of Occupational Therapists Specialist Section -
Trauma and Musculoskeletal Health in partnership with the Yorkshire Fatigue Clinic.
Itis published by the Royal Callege of Occupational Therapists and is endarsed by the Intensive Care Society.

(; intensive care & Royal College of
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Conserving your energy - Practical advice for people during and after having COVID-19 (1).pdf

How to conserve your energy
Practical advice for people during and after having COVID-19

How to conserve your energy
Practical advice for people during and after having COVID-19

When you are ill or recovering from an illness, you are likely to have less energy and
feel tired. A simple task, such as putting on your shoes, can feel like hard work. This
guide will help you to find ways to conserve your-energy as you go about your daily
tasks. By making these small changes you'll have mare energy throughout the day.

The 3 Ps principle (Pace, Plan and Prioritise)

Learning to pace, plan and prioritise your daily activities will help you to save energy.

Pace

Pacing yourself will help you have enough energy to complete an activity. You'll recover faster if you
work on a task until you are tired rather than exhausted. The alternative, doing something until you're
exhausted, or going for the big push, means that you'll need longer to recover.

Example: climbing stairs

The big push approach ¥

climb five steps, rest for 30 nds and repeat. Climb all the stairs at once.
\ CIELEEEEEEREREREHE LR E L TG IS OB You'll have to rest for 10 minutes at the top, and feel achy
so tired the next day. and tired the next day.

The pacing approach ¢/

Top tips:
« Break activities up into smaller tasks and spread them throughout the day.
+ Build rests into your activities, it's key to recharging your energy.

* Plan 30-40 minutes of rest breaks between activities.

* Sit and rest wherever possible.

Plan
Look at the activities you normally do on a daily and weekly basis, and develop a plan for how you can
spread these activities out. If certain activities make you breathless or fatigued, rather than do them in one
g0, plan ahead to do them throughout the day. Change the time of an activity: instead of having a bath or
shower in the morning when you are busy, have one in the evening. Do weekly activities such as gardening,
laundry and food shopping on different days, with rest days in between.
Top tips:
« Collect all the items you need before you start a task.
« Specially adapted equipment is likely to make tasks easier. If you have an occupational therapist,

ask them for further advice and support.
« You may get more done when family or friends are visiting and can help you.
Prioritise
Some daily activities are necessary, but others aren't. Ask yourself the following questions to find out which
of yours are necessary:
« What do | need to do today? What do | want to do today?
« What can be put off until another day?
*+ What can | ask someone else to do for me?

q: intensive care
society
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and after having COVID-19 (May 2020)

Top energy conserving tips:

+ Don't hold your breath during any task.

« Try to avoid pulling, lifting, bending, reaching and twisting where possible.
* Push or slide items as much as possible, rather than lifting them.

+ Bend with your knees rather than from your waist.

Practical tips for different activities of daily |

Washing and grooming

Pace | Plan

+Sitto washyour face, | - Keep all the things you will need in the same place. |« Try dry shampoo.
brush your teeth and
dry your hair. Have
rests after each.

- Patyourselfdry rather | Use long-handled equipment, such as a long:

| prioritise

* Use electrical items, such as a
toothbrush and razor etc.

+Put a mirror at face level when sitting.
« Liquid soap lathers more quickly than a bar.

than rubbing. handled sponge.

Bathing and showering
Prioritise

+Is bathing an activity you enjoy
and are willing to
spend a lot of energy on?

+1s a daily bath or shower
necessary?

= Can you have a strip wash at
the sink instead during your
early recovery?

Pace | Plan

+ Allow plenty of time
and take rests.

+ Open an inside door 1o allow good ventilation.
- Use long-handled equipment.

+Equipment can help you get in and out of the
bath or shower, such as a rail or chair.

+Sitin the shower if
possible.

Dressing

Pace Prioritise

+Sitto dress. +Collect all your clothes before you start.
« Break up tiring tasks ~Wear clothes that fasten at the front and

with easy ones and take | are loose.

rests. « Put pants and trousers on at the same time and
+ Dress your lower half then pull them up together.

first, when you have the | . pt skirts on over your head.

+ Can you rearrange your
wardrobe and drawers so that
all your clothes are close
together?

+ Can a member of your
household get your clothes out

and help you get dressed?
most energy. « Sit down to put on shoes and socks. Lift and cross &
one leg onto your knee to bring your foot closer.
intensive care | I Royal College of
rcot.co.uk society Occupational
proud to be the voice of crtical cae sin Therapists

and after having C 020)
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Appendix 2 — Long COVID pathways

Trafford LC Service

MFT Post-Acute COVID Referrals to Tier 3 Secondary Care Service

Discharge: Back Arrange further Onward
to GP with care tests and then referral to
plan virtual review other
again specialities

Tier 4 Specialist MDT

Document 3

V] Waitemata
/ District Health Board

Best Care for Everyone

4-Tier Integrated Service Model

= Patient-led rehabilitation, recovery & self-monitoring, accessing GP as
and when required

» Resources for self-care (patient leaflets, Manchester Covid-19 Recovery
Peer Support Group)

« Directed to: Your Covid Recovery on-line resource
(https://lwww.yourcovidrecovery.nhs.uk).

» Generalist assessment, support & rehabilitation (therapeutic
relationship)

» Basic tests to exclude alternative diagnoses (bloods, x-ray, ECG, pulse
oximetry) & onward referral as appropriate

= Specialist MDT approach to assessment, support & rehabilitation, with
referral to other specialities, as required (dedicated Covid clinic)

» Triagelassess

« Dedicated rehabilitation clinic (pulmonary, cardio, neuro) and
personalised rehab. plan

» Dialogue and agreed division of responsibility between secondary and
primary care

9O O

» Specialist management of specific complications
+ MDT review and ongoing referral to tertiary services

oddns g aJea |eaidojoydAsd 1 anNu30d ’|eagsAq\d>

¢

Copy of Post-Acute Covid Assessment Service referral template (to
MFT South, Central and North sites)

]

Primary Care
refferal template to

Range of COVID pathways that may be useful for care
continuum (but excludes LC) Appendix 1 - TRAFFORD COVID
RESPONSE PATHWAY DIRECTORY.pdf
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Alberta LC rehabilitation pathway

https://www.albertahealthservices.ca/assets/info/ppih/if-ppih-covid-19-post-covid-rehab-response-framework-

summary.pdf

Provincial COVID Rehabilitation Response Overview (for Adults)

Consultation / Provider Support
(Rehabilitation Advice Line)
| |
([ AcuteCare& Y Post-Acute Y Continuing i B Community o
Inpatient Rehab (bedded) Care Care Care
e ICU e  Sub-Acute * Hospice * Primary Care
e Emergency e Restorative Care ¢ Home Care * Ambulatory Care
Department * Long Term Care e Community Rehab
* Acute Inpatient Units e Supportive Living
¢ Inpatient Rehab Units

Detailed Primary Care and

Detailed Acute Care and Detaded Post-Acute and Continuing Care
Community COVID

inpatient COVID COVID Rehab Pathw.
-~ i ay Rehab Pathway

1. Complete screening and assessment
2. Co-develop with patient a collaborative rehabilitation care plan

3. Ensure care coordination / discharge planning with pnmary care

Refer to appropriate rehabilitation setting as indicated
(Specific resources for tertiary, ambulatory & community rehab to be identified at the zone level)
ALL patients with COVID should receive self management resources & symptom monitoring info

" J
r N \ W 7
Mild Functional Moderate Functional Severe Functional
Impairment Impairment Impairment
(grade 0-1) (grade 2-3) (grade 3-4)
Needs not significantly ! Less complex needs requiring Complex needs with severely
impacting function ) targeted intervention : impacted function
: ¥ v ¥
( Universal ‘ Targeted 4 Personalized )
Rehabilitation Rehabilitation Rehabilitation
E_g. Seif Management E.g. Group classes E_g. Individual Focus/
Multi-gisci
(MastPatients) (Fewer Patients) (Fewest Patients)
\ J

¥ | ¥ :

Ongoing self-management to support functional recovery

Patient and Provider Resources

HealthLink (Rehab Advice Line, Mental Health Help Line)

MyHealth Alberta.ca and AHS COVID Information for Albertans & Health Professionals websites
Patients may initiate follow-up with Pnmary Care at any ime
Unattached patients can connect with HealthLink to be attached to Pnmary Care

Updated March 29, 2021
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Document 3

All Wales Community Pathway For Long COVID

https://gov.wales/all-wales-community-pathway-long-covid

Z

,
Suspicion of Long-COVID

https:fiwww nice org ukfguidance/ng188

Patients present to any healthcare setting with signs
and symptoms that develop during or following an
infecfion consistent with COVID-18, continue for
more than 4 weeks and are not explained by an
alternative diagnosis, irespective of whether they
were hospitalised or had a positive or negative
SARS-CoV-2 test (PFCR, antigen or antibody.
Presentation is usually with clusters of symptoms,
often overlapping, which can fluctuate and change
over time and can affect any system in the body.
Discussion should be sympathetic and supportive.

~

v

Single point of contact

With first practitioner assessment in line with HB
policy (this is not necessarily the GF unless able
to do so)

Self referral

Or via consultation with any Healthcare
Professional Including 111, AHF, GF, ED

k 4

Consult

v

with
primary >
care

Symptomatic
patient

.

Investigations and referral

Initial assessment by MOT if possible,
Investigation as appropriate, considenng wider
Prudent Healthcare principles and aveiding
unnecessary escalation and over medicalisation.

Assess for “red flags”. Detect and treat new or
existing co-morbidities

Where indicated undertake appropriate systemic
or organ specific investigation or referral using
agreed local HBE pathways, but in a timely and
co-ordinated manner MNote indication for CXR if
ongoing respiratory symptoms = 12w

hitps:fiwww.nice.org.ukiguidance/ng18&/chapter/
3-Investigations-and-referral

>

Follow-up and monitoring

Provide symptomatic management following local HE policies and suppaort self or professional monitoring
https:fiwww.nice.org.ukfguidance/ng 188/chapter/6-Follow-up-and-monitoring

A 4

v

r

Rehabilitation

Personalised plans relevant to key

Education and advice

Enable self-management

™ y T

General advice
Specific focussed advice

symptoms and impacis Lifestyle and wellbeing actions considering
rahat, oceupational detelic of svercise Community groups or facilies nanee
anxietly managemen'l ' (gyms, social groups, leisure, efc.) . Empll.wme!'lt
Psychological support - Support groups | Relationships
Fati > t Self-help tools Wellbeing and lifestyle
afigue or pain managemen (exercise, diet, mental wellbeing
Home adaptation atc.)
\ J \ J \ J

v

Self-management and supported self-management
Consider the NHS Wales Covid Recovery App and Health Board information
htips:fiwww.nice.org.ukfguidance/ng18&/chapter/s-Management#seli-management-and-supported-seli-management

Waitemata

District Health Board

Best Care for Everyone
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Document 3

Southwark Long COVID pathway Long-COVID-Pathway-September-2020.pdf

Proposed tele-rehabilitation pathway

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7369849/pdf/ijerph-17-04890.pdf

Proposed COVID-19 Patient Follow-up Pathway

V) Waitemata
/ District Health Board

Best Care for Everyone

All patients discharged from HUTH with a diagnosis of COVID-19 will be offered follow-up. This document outlines the follow-up process. Follow-up will be
undertaken in 2 streams:

Stream 1: COVID-19 patients requiring critical care / non-invasive respiratory support.

Stream 2: COVID-19 patients not requiring critical care admission / non-invasive respiratory support

Stream 1
Identification
List of all pati discharged from hospital with

a coded diagnosis of COVID-19 to be provided
by information services.

Admin team to cross reference with eritical care
discharges / receipt of CPAP or NIV,

List to be sent to Pathway Coordinator weekly

List of all patients discharged from hospitalwith
a coded diagnosis of COVID-19 to be provided
by information services.

Admin team to cross reference with critical care
discharges / receipt of CPAP.or NIV.

List to be sent to Patliway Dpordmator weekly.

on Friday.

Telephone Clinics to be booked 4-6 weeks post
discharge: Patient admin to send the patient a letter

to notify them of appointment date and time.

Week 4-6

Telephone /Video ¢

Critical Care / Rehab Nurse/therapist led
*  Structured assessment process b d
Refer for MDT rehab if specialist need

Telephone Clindes 1o be booked for 12 weeks post
discharge date: Patient admin to send the patient 2
letter to notifythem of appointment date and time.

Chinic lists sent to specialist nurses 8 weeks priorto
clinic review (4 weeks after patient discharge date}

" Week 6 - Respiratory Nurse-led /Rehab

identified* Telephone Screening tool
- Notify rehab coordinator with outcome Virtual review of 1DS and CXR report
e~ < Confirm correct follow-up stream
sl R allocation
Patients that received »72 hours Patients that received only level 2 care - Request CXR to be done 1 week prior to
mechanical ventilation or <72 hours mechanical ventilaion Week 12 follow-up appointment
OR AND
ongoing medical problems related to No ongoing medical problems related to
COVID-19 critical illness COVID- 19.7mli¢4| iliness K12
~ jeph / Video
Out-patient appointment to be booked for 12 weeks Telephone Clinic to Be booked for 12 weeks post - Respiratory Nurse-led clinic
post discharge. Patient 1o be sent letter with dischargedate. And CXR to be requested to be done - Repeat OXR report reviewed
appointment details. 1 week prior to nurse-led telephone dinic. - Refer for MDT rehab if specialist rehab
need identified*
Week 12
Out-patient Clinic Review
- Combined ICU / Rehab consuitant-led
clinic Abnormal OR OR
- CXR prior to clinic appointment °m":°";::: el Abnormal CXR OR Normal OR AND
- Referfor MDT rehab if specialist rehab - persistent respiratory respiratory smp‘t;ms at
need identified* symptoms OR not back baseline level AND back
to baseline function to baseline function
‘/\ Out-patient appointment ta be booked in l
Normal CXR AND No Needs speciality Respiratory consultant-led COVID follow-up clinic. @
persistent respii ¥y foll P BUT Patient to be sent letter with appointment details.
symptoms AND back Normal CXR AND Discharge to GP
to baseling function respiratory symptoms
at baseline level Respiratory COVID Follow-up Clinic
* ‘ - Consultant-led clinic
- Consider CT Thorax (pre-contrast
Discharge to GP speciality follow-up volumetric CT and CTPA) and pulmonary
arranged function tests

Figure 1. Proposed post-COVID-19 follow-up pathways. CPAP: continuous positive airway pressure;
NIV: non-invasive ventilation; MDT: multi-disciplinary team; CXR: chest X-ray; ICU: intensive care
unit; CT: computerized tomography; CTPA: computerized tomography pulmonary angiogram; and
HUTH: Hull University teaching hospitals. * Specialist rehabilitation needs include but not limited
to cognitive impairment, speech and swallowing difficulties, severe mobility and balance issues, and
severe mood (anxiety and depression) issues.
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1. Rotherham

Post-COVID patient p to GP with
Stratification of patients presenting includes:

* Acute COVID-19: signs and symptoms of COVID-19 for up to 4 weeks.

. WmswnptunaﬁcCOWD-lS:sigmandsannstOWDEhmnAwuweels.

Provides the TRFT COVID-19 patient Rehabilitation Booklet LINK
anddirecnotheNHSEPostCmd-wOnlineSupponTool www.yourcovidrecovery.nhs.uk
If patient i ion, OCD, PTSD make referral to IAPT Service

g Anxiety,
Kpaﬂemwuldbmeﬁtﬁmsoualmsaibﬂsupwtmkeamfumlm&eﬂncm

e Post-COVID-19 synd signs and that de dumtgoraﬁeranhfechonconsstentmﬂlcovm-ls
continue for more than 12 weeks and are not i byan
GP consultation:
History and ination using g tool. igations in primary care, as required based on symptoms
—Management of post-acute covid-19 in mmwmmmww
guideline/455728.article Specific Table below
GP self- of

' .

Symptoms improve Symptoms do not improve
but are singular need:
« refer to appropriate
‘ speciality
Care remains in Primary Care
Symptoms do not improve, are multiple and are significantly

impacting on life:

« At referral to the Post-Covid 19 Assessment clinic patients would
usually be expected to be 12+ weeks from initial COVID infection.
Earlier than this many will improve with the above measures.

* Positive PCR or Ab tests are not essential but would usually be
expected to substantiate the history of COVID infection after the
first wave (March-April 2020) when testing was not widely
available.

. based i must be d or in process at
the point of onward referral (see table below).

Access to Post Covid MDT %
Refer to appropriate Assessment Clinic & Appropriate follow
speciality as necessary community
m&hﬁv = up as necessary
as

Document 3

District Health Board

’ Waitemata

Best Care for Everyone

Proposed pathway from Austria systematic review (4)

Figure 4-1:

LEGEND
*e.g. in Germany & Austria, ** e.g. in the United Kindgdom
*** a specific online prog isonly rec ded in the UK

Abbreviations: GP= General practitioner, UK= United Kingdom

Possible long COVID healthcare pathways
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A proposed care pathway for Long COVID

based on a rapid systematic review of care models for Long COVID - June 2021

OVERARCHING PRINCIPLES

Patient-centered care

Patient Pathway

Document 3

Z

SPOR+ -
€ e  SFOR - covesh
ALLIANCE ‘ to support Decisi n:. lr:—::’::
Integrated & Shared &

Patient empowerment Evidence-based care

coordinated care multidisciplinary care

Post-COVID Learning Ecosystem

N

People who had Rehabilitation
COVID in the
communi A
ty « Disability management (long term
if needed)
i sl e
NP (4-12 wks) - Physiotherapist
ongoing  Assessment and Alternative - Occupational therapist
symptems investigation of di?sguses - Nutrition
. t _ i
new or ongoing ruled oul Post-COVID Speech & language therapist
SR assessment & triage
« Care and referral coordination Tailored to Primary care
* Standardized assessment® patient
= i i need
= \ ; + Core carrion
- Pain & discomfort * Medication management
- Sleep < —>  « Comorbidities management > Long-term
- Cognition s . » Self-management support follow-up
- Mood & mental health Referral \ = Targeted personnel
People - Nutrition & weight accordingto - General practitioner
hospitalized - Usual activities & occupation patient needs . - Social worker
- i il A -
with COVID Social determinants | - Nursing _
= Personnel - Pharmacist
- Any physician
Post-discharge - Trained healthcare professional
_ follow-up (6-8 wks) 7 scoviElis Rkshire Specialty care
Assessment and dA]ternatlve Rehabilitation Scale and
© T lagnoses Newrcastle Post-COVID
'Mt'g‘“mr} of ruled out Screening Tool  Further investigation for organ
:x:tro:nnfomg impairment & follow-up
: = Targeted specialties
- Pulmonary/respiratory
- Cardiovascular
Provider support : - Psychiatry/psychology Patient support :
- Standardized assessment - Neurology - Home-based care
- EMR template - Hepatology - Patient education
- Referral and follow-up system - Otolaryngology - Patient support groups
- Training - Dermatology - Telehealth / virtual care
uality of life atient experience rovider experience ustainable cos
OUTCOMES lity of lif Patient Provid Sustainable cost

Components were included in the proposed pathway based on the frequency of their occurrence in the literature ; efficacy data was not available at the time of the review.

Canada

Source : Decary S, Dugas M, Stefan T, Langlois L, Skidmore B, Bhéreur A, and LeBlanc A. (2021). Care Models for Long COVID - A Rapid Systematic Review. SPOR Evidence Alliance, COVID-END Network.
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Appendix 3 - Measures

The Post-COVID-19 Functional Status

a)

Document 3

Can you live alone without any assistance from another person?
(e.g. independently being able to eat, walk, use the toilet and manage routine daily hygiene)

Yes

no longer able to perform yourself?

Are there any duties/activities at home or at work which you are

Do you suffer from
symptoms, pain, depression or anxiety?

de 0

No
functional
limitations

Yes

Do you need to avoid or reduce duties/
activities or spread these over time?

Grade 1 Grade 2

Negligible Slight

functional
limitations

functional
limitations.

Grade 3

Moderate
functional
limitations

[5e)

Grade 4

Severe
functional
limitations

How much are you currently affected in
your everyday life by COVID-197?

(Please indicate which one of the
following statements applies to you most]

I have no limitations in my everyday life and
no symptoms, pain, depression or anxiety
related to the infection.

Corresponding

I have negligible limitations in my everyday
life as | can perform all usual duties/
activities, although | still have persistent
symptoms, pain, depression or anxiety.

I suffer from limitations in my everyday life
as | occasionally need to avoid or reduce
usual duties/activities or need to spread
these over time due to symptoms, pain,
depression or anxiety. | am, however, able to
perform all activities without any assistance.

I suffer from limitations in my everyday life
as | am not able to perform all usual duties/
activities due to symptems, pain, depression
or anxiety. | am, however, able to take care of
myself without any assistance.

I suffer from severe limitations in my everyday
life: I am not able to take care of myself and
therefore | am dependent on nursing care
and/or assistance from another person due to
symptoms, pain, depression or anxiety.

Waitemata

District Health Board

Best Care for Everyone

FIGURE 1 Patient self-report methods for the Post-COVID-19 Functional Status [PCFS] scale. a) Flowchart. b] Patient questionnaire. Instructions
for use: 1) to assess recovery after the SARS-CoV-2 infection, this PCFS scale covers the entire range of functional limitations, including changes
in lifestyle, sports and social activities; 2) assignment of a PCFS scale grade concerns the average situation of the past week [exception: when
assessed at discharge, it concerns the situation of the day of dischargel; 3] symptoms include (but are not limited to) dyspnoea, pain, fatigue,
muscle weakness, memory loss, depression and anxiety; 4) in case two grades seem to be appropriate, always choose the highest grade with the
most limitations; 5] measuring functional status before the infection is optional; é] alternatively to this flowchart and patient questionnaire, an
extensive structured interview is available. The full manual for patients and physicians or study personnel is available from https://osf.io/qgpdv/

[free of charge).

Box: Items of the long COVID symptom and impact tools (ST and IT)

Check the symptoms you experienced in the last 30 days:

General symptoms
o Weight loss
* Loss of appetite
* Sweats
* Fever and chills
* Hot flushes
* Fatigue
« Sleeping more
« Difficulty sleeping
* Heat/Cold intolerance
= Changing moed/impact on morale
= Body aches
Thorax
* Rib cage pain
e Chest pressure
« Sharp sudden pain, chest bumns
* Tachycardi i

= Cough
* Dyspnea
Neurological
* Headache
* Tremor
* Dizziness/Malaise
* Balance disorder
* \Word finding problems
* Brain fog/Difficulty concentrating
« Memory problems
« Paraesthesia (pricking, tingling, or cret
« Impaired/decreased tactile sensibility
* Change/loss of taste
# Change/loss of smell

* On your personal activities (not being

infecting others)

rrhythmia

eping on the skin}

Assess the impact of your illness during the last 30 days . -

able to do personal activities, driving a vehicle)

Digestive.

« Abdominal pain

* NauseaNomiting

* Diarrhea
Ear/Nose/Throat

* Sore throat/tongue/mouth/dysphagia

* Ear pain

« Clogged ears

* Tinnitus

* Congested/Runny nose
Eyes

* Dry eyes

* Blurry vision

* Photophebia/Phonophobia
Musculoskeletal

* Bone and joint pain

* Heavy legs/swelling of the legs

* Muscle aches

* Neck, back, and low back pain
Blood and lymph circulation

« Circulatory problems (including bulging veins)

* Spontaneous bruises

* Swollen lymph nodes

* High or low blocd pressure
Skin and hair

* Dry/peeling skin

* Hair loss

* Skin rash

* Discoloration/swelling of hands and feet
Urinary and gynaecological

* Gynecological problems

 Urinary symptoms

« On your family life (feeling isolated or as a burden to others, having to ask for help, not being able to do household chores or take care of your family)
* On your professional life (having to stop working, being unable to work as well as before)
* On your social life (avoiding relationships because of the way people look at you, coping with others not taking your disease seriously, being afraid of

* On your morale/mood (low morale, feeling that life is passing you by, fearing of the future or not recovering)
= On your relationship with caregivers (guilt, taking the illness seriously, lack of response, complexity of the care pathway)

C19-YRS tool

Validated Patient Long COVID Symptom tool (30)
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Covid 19 Yorkshire Rehab Screen (C19-YRS)

Patient name and NHS number:
Time and date of call:

Staff member making call:

We are getting in touch with people who have been discharged after having had a diagnosis of
coronavirus disease (Covid-19). The purpose of this call is to find out if you are experiencing problems
related to your recent illness with coronavirus. We will document this in your clinical notes. We will
use this information to direct you to services you may need and inform the development of these
services in the future.

This call will take around 15 minutes. if there’s any topics you don’t want to talk about you can stop
the conversation at any point. Do you agree to talk to me about this today? Yes [1 No [J

Opening questions:

Have you had any further medical problems or needed to go back to hospital since your discharge?
Re-admitted? Yes (] No [J

Details:

Have you used any other health services since discharge (e.g. your GP?)
Yes O No OJ

Details:

I'll ask some questions about how you might have been affected since your illness. if there are other ways
that you've been affected then there will be a chance to let me know these at the end.

1. Breathlessness | On a scale of 0-10, with O being not breathless at all,
and 10 being extremely breathless, how breathless N
Now Pre-Covid
are you:
(n/a if does not perform this activity)
a) Atrest? 0-10: 0-10:
b) On dressing yourself? 0-10: 0-10:
Nfa O Nfa O
c) On walking up a flight of stairs? 0-10: 0-10:
Nfa O Nfa O
10. Usual On a 0-10 scale, how severe are any problems you have in do your usual activities, such
Activities as your household role, leisure activities, work or study?
0 means | have no problems, 10 means | am completely unable to do my usual
activities.
Now: 0010203040500 708090100

Pre-Covid: 00 102030405060 708090100

11. Pain/ On a 0-10 scale, how severe is any pain or discomfort you have?
discomfort 0 means | have no pain or discomfort, 10 means | have extremely severe pain
Now: 0010203040506 0 708090100

Pre-Covid: 00 102030405060 708090100

12. Cognition Since your illness have you had new or worsened difficulty with:

e concentrating? Yes [J No I
+ short term memory? Yes 1 No O]

13. Cognitive- Have you or your family noticed any change in the way you communicate with people,
Communication such as making sense of things people say to you, putting thoughts into words, difficulty
reading or having a conversation? Yes [ No O

If Yes: rate the significance of impact on a scale of 0-10 (0 being no impact, 10 being
significant impact)0 0 10 203040506070 8090 100

14. Anxiety On a 0-10 scale, how severe is the anxiety you are experiencing?

0 means | am not anxious, 10 means | have extreme anxious.

Now: 0010203040506 0 708090100
Pre-Covid: 00 1020304050600 708090100

15. Depression On a 0-10 scale, how severe is the depression you are experiencing?
0 means | am not depressed, 10 means | have extreme depression.

Now: 0010203040506 0 708090100
Pre-Covid: 00 102030405060 708090100

16. PTSD screen a) Have you had any unwanted memories of your illness or hospital admission whilst
you were awake, so not counting dreams? Yes O No OJ

If yes, how much do these memories bother you?

(is the distress: mild CJ / moderate [ / severe [] / extreme [J)
b) Have you had any unpleasant dreams about your illness or hospital admission?
Yes[I No[J

If yes, how much do these dreams bother you?

(is the distress: mild CJ / moderate O / severe [J / extreme ()
¢) Have you tried to avoid thoughts or feelings about your illness or hospital admission?
Yes [0 No J

If yes, how much effort do you make to avoid these thoughts or feelings?

(mild OJ / moderate (1 / severe (] / extreme [J)
d) Are you currently having thoughts about harming yourself in any way? Yes L1 No (]

"W Waitemata
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2. Laryngeal/ Have you developed any changes in the sensitivity of your throat such as troublesome
airway cough or noisy breathing? Yes (] No [J

complications
If Yes: rate the significance of impact on a scale of 0-10 (0 being no impact, 10 being

significantimpact)0 0 10 2030405060 708090100

3. Voice Have you or your family noticed any changes to your voice such as difficulty being
heard, altered quality of the voice, your voice tiring by the end of the day or an inability
to alter the pitch of your voice? Yes [ No [1

If Yes: rate the significance of impact on a scale of 0-10 (0 being no impact, 10 being
significantimpact) 0 0 10 20030405060 708090100

4. Swallowing Are you having difficulties eating, drinking or swallowing such as coughing, choking or
avoiding any food or drinks? Yes (1 No O

If Yes: rate the significance of impact on a scale of 0-10 (0 being no impact, 10 being
significantimpact) 0 0 10 2030405060 708090100

5. Nutrition Are you or your family concerned that you have ongoing weight loss or any ongoing
nutritional concerns as a result of Covid-19? Yes [ No [J

Please rank your appetite or interest in eating on a scale of 0-10 since Covid-19 (0 being
same as usual/no problems, 10 being very severe problems/reduction)
00102030405060708090 100

6. Mobility On a 0-10 scale, how severe are any problems you have in walking about?

0 means | have no problems, 10 means | am completely unable to walk about.
Now: 00102030405060 708090 100
Pre-Covid: 00 102030405060 708090100

7. Fatigue Do you become fatigued more easily compared to before your illness? Yes [1 No [J

If yes, how severely does this affect your mobility, personal cares, activities or
enjoyment of life? (0 being not affecting, 10 being very severely impacting)

Now: 001020304050607080890100
Pre-Covid: 00 102030405060 708090100

8. Personal-Care On a 0-10 scale, how severe are any problems you have in personal cares such as
washing and dressing yourself?

0 means | have no problems, 10 means | am completely unable to do my personal care.
Now: 0010203040500 7080 90100

Pre-Covid: 00 102030405060 708090100

9. Continence Since your illness are you having any new problems with:

« controlling your bowel Yes [ No ]
= controlling your bladder Yes [ No [J

17. Global How good or bad is your health overall? 10 means the best health you can imagine. 0
Perceived Health | means the worst health you can imagine.

Now: 00102030405060708090 100
Pre-Covid: 00 102030405060 708090 100

18. Vocation What is your employment situation and has your iliness affected your ability to do your
usual work?

Occupation:
Employment status before Covid-19 Lockdown:
Employment status before you became ill:

Employment status now:

19. Family/carers | Do you think your family or carer would have anything to add from their perspective?
views

Closing questions:

Are you experiencing any other new problems since your illness we haven’t mentioned?

Any other discussion (clinical notes):
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2. COVID-18 HISTORY

Questionnaire completed on: (ddmmmiyyyy) i
(if different from completion date)

Clinic visit date: (ddmmmiyyyy)
1. PATIENT DEMOGRAPHICS
Name:
Last First Middle
Date of Birth: (ddimmm/yyyy) / I

What is your living situation? Please check ONE answer for each question.

I live: My primary residence (home) is:
] Alone ["] A house or townhouse or mobile home
"] With other(s) ["] A condo or apartment
[T] An assisted-living facility
["11do not have a home

Are you employed? [ |Yes [ |No
If Yes, what is your occupation:
Industry of employment:
Do you work: || Full time (regular hours)

["] Part time (greater than 50% of regular hours)
["] Part time (less than 50% of regular hours)
"] Unable to work following COVID-19 illness

What is your ethnicity?
[} White (Caucasian)
[ Black (e.g. African, Somali}
[[] Asian: (specify)
["] Other: (specify)

["] Indigenous
[] Latin American

2. SMOKING HISTORY

Have you ever smoked cigarettes? | |Yes [ |No
If Yes: Do you smoke cigarettes now (at least 1 per day for the past year)? [ | Yes [ |No
What year did you start smoking?
What year did you stop smoking? (if you are still smoking mark N/A) ] N/A
On average, how any cigarettes do/did you smoke per day?
Did you use vaping products in the 3 months before you had COVID-197 [ |Yes [ |No
Did you smoke marijuana in the 3 months before you had COVID-197 CJyes [INo

New or worse symptoms
just before or during
admission to hospital

Symptoms
still present

Which of the following symptoms were new or
worse than usual when you had COVID-197

Shortness of breath

Cough

Sore throat

Chest congestion (phlegm production)
Chest pain

0o
(]|

Headache

Fever

Fatigue

Weakness

Loss of taste and smell
Hoarse voice/change in voice
Nausea or vomiting

Diarrhea

Muscle or joint aches

Rashes

Discolouration or fingers or toes
Other (specify):

| ] )

][]

OOooEE0Ooooooo

(]

(][
O

When did your first symplom(s) start? (ddmmmfyyyy) / !

Do your symptoms fluctuate in severity? [ Yes [ No

Are your symptoms brought on by:  [] Physical exertion [_| Cognitive tasks [_| Emotional events
[TYes [No

Do your symptoms improve with rest?

3. MEDICAL STATUS

Please answer “Yes” or “No” for all the items below as they apply to you now.
If you are unsure, please select the option that feels most appropriate to you.

Long term disabilities or handicaps [JYes [INo
Restriction of activity due to poor health []Yes [INo
Help for preparing meals [ Yes [ No
Help for shopping for necessities []Yes [INo
Help for housework []Yes ["INo
Help for heavy household chores [¥Yes [INo
Help for personal care [ Yes [ INe
Help for moving inside house [ Yes INo
Food allergies [Yes [INo
Asthma [lYes [ INo

6. QUALITY OF LIFE

Under each heading, tick ONE box that best describes your health TODAY. ‘
1

Now, please write the number you marked on the scale in the box below.

YOUR HEALTH TODAY =

The best health

MOBILITY you can imagine
[7] I have no prablems walking about 2| x 100
[711 have slight problems walking about Tomove the X

on this scale: 95
[_11 have moderate problems walking about Face your cursor in
11 have severe problems walking about front of the “X” and 90
[_] 1'am unable to walk about KM Srvdly
= keyboard until the X

SELF-CARE is in position next &5
711 have no problems washing or dressing myself B &farr'nu;:c::uu w
1 have slight problems washing or dressing myself
[ have moderate problems washing or dressing myself 75
["] I have severe problems washing or dressing myself
] 1 am unable to wash or dress myself 70

USUAL ACTIVITIES (e.g work, study, housework, family or leisure activities)

[ 1 have no problems doing my usual activities 65
1 have slight problems doing my usual activities 60
[T 1 have moderate problems doing my usual activities

[11 have severe problems doing my usual activities: 55
["]1 am unable to do my usual activities

PAIN / DISCOMFORT 50
11 have no pain or discomfort 43
11 have slight pain or discomfort
(711 have moderate pain or discomfort 40
[_1 1 have severe pain or discomfort
["11 have extreme pain or di t 35

ANXIETY / DEPRESSION 30
(11 am not anxious or depressed
[_11 am slightly anxious or depressed 25
["]1 am moderately anxious or depressed
711 am severely anxious or depressed 20
[_] I am extremely anxious or depressed 15

We would like to know how good or bad you feel your health is TODAY.

The scale ta the right, is numbered from 0 to 100. 10
100 means the BEST health you can imagine. 5
0 means the WORST health you can imagine.

Mark an X on the scale to indicate how you feel your health is TODAY. 0

The worst health
you can imagine

EORM N . (OP173) VERSION 2121 APR 27

post covid-19 recovery clinic baseline questionnaire.pdf

Bae & of A

7. NEUROLOGY SCREEN
Symptom new
Symptom or much worse Symptom
Have you experienced any of the present before during scute experienced
following symptoms? COVID iliness CJOWD iliness at present
Weakness in face, arms, or legs (or all) a (] O
Numbness/loss of feeling in face, arms, or
legs (or all) ] u O
Shoating, stabbing or burning pains, muscle
aches o o u
Muscle stifiness or slowness of movement (] O O
Headache, neck stifiness or eye pain with
eye movements O o o
Loss of the ability to speak or understand O o o
what others are saying, slurred speech
Memory problems, searching for words,
slowed thinking 0 ] o
Loss of consciousness, reduced awareness,
coma | (] 0
Tremor (shaking) [} a [}
Muscle twilches or involuntary movements O O O
Seizures O O [N
Difficulty with walking or balance ] O O
Vision loss in one or both eyes, double
vision, blurry vision, trouble focusing u O d
Loss of sense of smell or taste (] O O
Tinnitus (ringing in your ears) | O [N
Hearing loss a O 0
Bowel or bladder problems O O O
Dizziness, spinning, unsteadiness (] O O
Trouble with sleep, including falling/staying
asleep, poor guality sleep, acting out O O [
dreams (talking, kicking, etc.)
FORMIN . NP7 VERSION 2N71 APR 27 Pana R nf R
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Last Name (Leg: First Name (Legai
u Alberta Health
W Services Preferred Name O Las! DOB(d vy
Post COVID-19 Patient in Continuing Care PHN UL 0 Sameas PHN | MRN
Screening
Administrative G Male Female
INon-binary/Prefer o disclose (X) Unknown

This screening will be kept on your patient chart. If you respond “YES” to questions 3 or 4, notify your case
manager or most responsible health care provider to ensure that any additional care needs are assessed.

1. Have you ever received a lab confirmed, positive test result for COVID-197

O Yes
ONo P If nois checked, STOP HERE. Assessment is complete, and no further information is required.

Comments

2. Following your COVID-18 iliness, have you ever been told that you had Post Intensive Care Syndrome
(PICS), Post Viral Fatigue Syndrome (PVFS), Permanent Organ Damage (POD) or Long Term COVID
Syndrome (LTCS)?

O Yes
O No

Comments

3. Are you back to doing your usual activites? (e.g., walking, seif-care, work, school, hobbies; continuing care
patients as per existing care plan)
O Yes
ONo P If you answered no, what is preventing you from returning to those activities? (comment below)

Comments

4. Are you experiencing any new, worsening or ongoing symptoms since your COVID-19 illness?
Indicate of by doct :
A (absent), PS (pf ting same), PW (p isting worse), NS (new since COVID-19 stable/improving), NW (new
since COVID-19 worse) in the box beside each symptom.

Document 3
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Preferred Name O Last O First DOBdd-Mon-yyyy)

PHN uLl MRN

Femal

Unkne

Male
refer not to disclose (X)

Administrative
Non-binan

4. Are you

any new, or ongoing

(continued)

Indicate assessment of symptom by documenting:
A (absent), PS (p: isting same), PW (pi
since COVID-19 worse) in the box beside each symptom

symptoms since your COVID-19 iliness?

ting worse), NS (new since COVID-19 stable/improving), NW (new

Y

Chest pain at rest

Issues with concentration, thiking or memory (e.g.

brain fog)
Chest pain with activity Headaches
Palpitations Difficulty hearing

Dizziness or fainting

Gastrointestinal Symptoms

Ringing in the ears

Pins and needles/numbness

Nausea andior vomiting

Senses of taste/smell been affected

| Difficulty hearing
Ringing in the ears

Difficulty eating/drinking/swallowing (e.g. choking,

Pins and needlesinumbness

painful . coughing while:

Eating less than usual for more than 1 week

Musculoskeletal Symptoms

Lost/gained a significant amount of weight without

trying
Include amount of Weight gainfloss, for loss indicate &
negative number: (kg)

Difficulty with bowels (e.g. diarrhea, constipation)

Pain/discomfort (ineluding muscle/joint pain)
Pain orientation e.g. right, anterior)

i Pain location (e.g. groin)

Difficulty with bladder (e.g. incontinence/leakage

Generalized muscle weakness

secondary to cough) |
Difficulty controlling the movement of body (loss of
coordination)
Difficulty walking {sense of imbalance)
Other Symptoms

Fever (describe, e.q.. in the evenings, with activity, unexplained, or unexplained fever that comes and goes)

Fatigue/low energy

Respiratory Symptoms Psychological Symptoms Difficulty sleeping
of y atrest D":qp':::fs’l':; ;;i ::;:;:g sadness, isofating oneseif, (specify)
of ly with activity Anxiety (e.g. fear, worry)
Cough Assessed by Date (dd-Mon-yyyy) Time
21790 (Rev2021-00) Side A 21790 (Rev2021-09) Side B
Alberta Screening https://www.albertahealthservices.ca/frm-21790.pdf
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Appendix 4 - Useful Resources

Guides for patients:

m

Irish Society of Chartered Physiotherapists Guide.pdf (Command Line)

m

Conserving your energy - Practical advice for people during and after having COVID-19.pdf

Humber Long COVID Triage & Assessment Service — Post COVID-19 Patient information pack

m

Patient information pack.pdf (Command Line)

m

Recovering-after-Coronavirus-COVID-19.pdf (Command Line)

Guidance for healthcare professionals on return to work for patients with long-COVID

m

longCOVID_guidance_Occupational_Health.pdf (Command Line)

GP Gateway resources: https://www.coventryrugbygpgateway.nhs.uk/pages/post-covid-syndrome-

pathway/

Resources for Rehabilitation & Allied Health Practice:
https://www.albertahealthservices.ca/assets/info/ppih/if-ppih-covid-19-rehab-allied-health-
practice-considerations-post-covid.pdf

http://www.phsa.ca/health-info/post-covid-19-care-recovery

https://world.physio/sites/default/files/2021-07/Briefing-Paper-9-Long-Covid-FINAL-English-
202107.pdf
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This form contains the details relevant to the questions posed to the Science and Technical Advisory (STA).
STA will respond to the request using this form which will also be stored in STA content management
system for future reference.

This form, or parts of it, may also be forwarded to other relevant parties as appropriate.

Long COVID Evidence Update
Underlying science and long-term health impacts of COVID-19
501 Date Received 3/02/2022

Martin Chadwick, Chief Allied
Requestor Health Professions Officer from the EBERNBIIS 20/05/2022
Ministry of Health.

Eloise Williams, Senior Advisor
Sarah Mitchell, Senior Advisor
Advisor Date Completed 20/05/2022
Fiona Stephens, Senior Advisor
Brooke Hollingshead, Team Leader

Dan Bernal, Manager, Science & Technical Advisory

Martin Chadwick, Chief Allied Health Professions Officer

Dan Bernal, Manager, Science & Technical Advisory

A review of the evidence and health impacts on long-term effects of COVID-19

Background/Context

Request Outline In developing a work programme for long COVID, CAPHO have requested a regular
update on what is known about the science and evidence on long COVID, and
awareness of what other countries are establishing to support people with this

condition.

Questions
Long COVID e What are the various terms used to describe ongoing health
terminology effects following the acute COVID-19 illness?
and definitions e What are the clinical case definitions used by various

organisations/ countries?

Diagnosis e What are the limitations or challenges in making a diagnosis of
long COVID?

e Are there any tests available to assist with diagnosing the
condition? (e.g., immune function tests)




Document 4
SCIENCE & RopU MINISTRY OF

Teomicn B Request for Advice (RfA) HEALTH

PUTAIAO ME TE
ADVISORY . MANATU HAUORA

Symptoms and e  Outline the range of symptoms and signs that have been

signs associated with long COVID

e  Which symptoms are most common?

e Disease course - pattern and severity of symptoms

e [sthere any association between particular variants and the
types of long COVID symptoms?

Psychosocial e What kinds of mental health impacts are long COVID patients
impacts experiencing?

e What impact can long COVID have on ability to work?

e How does long COVID impact on quality of life overall?

Prevalence/ e What is the estimated prevalence of long COVID in various
incidence groups, including by: age (including children), ethnicity
(including Indigenous), remote/rural geography, social and
economic status, gender, severity of initial infection,
hospitalised vs non-hospitalised, and at various timeframes
after the acuteillness?

e What is the estimated prevalence of long COVID in key
countries, according to sources in country? Which
demographics have been most impacted by long COVID (e.g. in
terms of gender, age, and ethnicity)?

Key countries could include: Australia, the United States, the United
Kingdom, Singapore, Taiwan, Hong Kong, Canada, Ireland, Northern
Ireland, Scotland, Sweden and Spain.

Aetiology e What are the proposed mechanisms which contribute to the
development of long COVID?

Risk factors e What are the risk factors for developing long COVID?

Treatment and e Are there established treatments and supports known to help

support patients with long COVID?

e What are the other treatments being investigated for long
COVID patients?

e What models of care are other countries putting in place/
exploring?

e What guidelines do other countries/ organisations have in place
for rehabilitation of patients with long COVID?
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Prevention (see
also,
vaccination)

Aside from vaccination, are there any other ways to reduce the
risk of developing long COVID once infected with SARS-CoV-2?
(e.g. importance of rest during acute illness)

Vaccination

Does vaccination before infection reduce the symptoms or
incidence of long COVID?

Does previous vaccination affect severity of symptoms in people
with long COVID?

Is it considered safe for patients with long COVID to receive
COVID-19 vaccines?

Does vaccination of patients with existing long COVID affect
their symptoms/ disease course?

Social and
economic
impact

What are the current and projected economic impacts of long
COVID in Australia, the United States, the United Kingdom,
Singapore, Taiwan, Hong Kong, Canada, Ireland, Northern
Ireland, Scotland, Sweden and Spain, according to sources in
country? (Including workforce impacts such as sick
days/absences, financial costs to employers, impacts on
particular sectors).

Policy
responses

How have governments responded to long COVID in Australia,
the United States, the United Kingdom, Singapore, Taiwan,
Hong Kong, Canada, Ireland, Northern Ireland, Scotland,
Sweden and Spain, according to sources in country?

Has the government classed long COVID as a disability?

What social support schemes are available for people with long
CoviD?

What are government recommendations to employers around
how to manage employees with long COVID?

What are the current treatment pathways available for those
facing long COVID and what barriers are people facing in
accessing these pathways?

Intended application of advice

To inform development of support packages and rehabilitation pathways for people

with long COVID

Timeline

First evidence update to be sent on Friday 20 May 2022
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Ongoing updates to be provided every six to eight weeks

COVID-19 has disproportionately affected vulnerable populations and exacerbated
existing inequities, and the burden of long COVID is likely to continue this trend. In New
Zealand, Maori and Pacific peoples make up an increasing proportion of COVID-19
cases, so it is possible that long COVID may have a particularly high burden in these
populations who already face a range of challenges. They may also face additional
barriers seeking or accessing treatment for long COVID or financial barriers to affording
treatment. For some people, long COVID results in being unable to work for an
extended period of time. Support options for these situations need to be considered. In
addition, long COVID is a complex condition that may not be adequately understood or
recognised by the medical profession, creating further difficulties for patients seeking
validation of their experience and support, worsening existing access and equity issues.

Throughout this report, we will consider equity considerations, and specifically explore
guestions related to: What equity issues are evident in long COVID experiences and
responses overseas? Are there any useful examples from overseas of how to ensure
long COVID is addressed equitably? How might New Zealand experience inequities with
respect to long COVID and how could these be mitigated?
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Key Points

No international definition has been agreed upon for ongoing symptoms following acute SARS-CoV-2
infection, however long COVID usually refers to the ongoing nature of symptoms from 4 weeks
onwards.

There are a range of signs and symptoms that have been associated with long COVID. Symptoms can
be respiratory, cardiopulmonary, neurological, or generalised. They can be concurrent, fluctuating
and overlapping. Symptoms that vary in severity and site over time, including symptom-free periods
followed by relapses. The most reported symptoms of long COVID are fatigue or general malaise,
headaches, cognitive impairment or attention disorders, or respiratory symptoms.

Long COVID in children is not well described, and prevalence varies widely. There is some emerging
evidence that signs and symptoms or clinical presentation may differ for children, with NICE in the
UK noting cardiac and respiratory symptoms were less common in children than adults.

The prevalence of long COVID is difficult to establish for a range of reasons, however preliminary
studies suggest that approximately 30% of people who test positive for COVID-19 experience
symptoms for 12 weeks or longer.(1)

Evidence continues to emerge on the cause/s of long COVID. A range of factors have been suggested
to contribute to long COVID, including effects of the virus on the body (particularly on the nervous
system and vascular system); the possibility of virus fragments lingering in the body triggering
ongoing symptoms; or the immune system becoming overactive in response to COVID-19.

Long COVID appears to be more common among people who have severe COVID-19 symptoms
during acute illness but can also affect those who initially had mild or moderate COVID-19. Some
factors that have been associated with an increased risk of long COVID include age, having underlying
health conditions, a higher body mass index, and being female. Vaccines are important in preventing
long COVID and are effective prior to infection and post-infection.

Long COVID patients are reporting multiple psychosocial impacts, including mental health related
impacts, with an impact on the ability of some patients to work.

While the fiscal impacts of the COVID-19 pandemic in general is reasonably well known and reported
on across jurisdictions, the fiscal impacts are less well known, but could include decreased
productivity from a reduction in workforce, to the costs incurred by an individual, including
healthcare costs, lost wages, lost savings, and accrued debt.

There are currently several limitations and challenges in diagnosing long COVID, the most significant
being the current lack of consensus on the definition.

Due to the wide-ranging and multi-organ nature of symptoms, the treatment and rehabilitation
options must vary for people with long COVID. There is an emerging consensus therefore on best
practice which points to the need for multidisciplinary, multispecialty approaches to assessment with
case management tailored to how the disease manifests for each patient, and an individualised
management plan developed.
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° There are an increasing number of guidelines available for clinical management of patients with long
COVID which are briefly presented here.

Introduction

In the early stages of the pandemic, most attention was focused on the acute health impacts of SARS-CoV-2
infection.(2) It was initially thought that although some people have a prolonged and complicated hospital
stay, most people recover from ‘mild’ infections within two weeks and from more serious disease within
three weeks.(3) However, it has become clear that for some people COVID-19 can lead to persistent illness,
with ongoing and often debilitating symptoms.(3-5)

This document is a summary of the current evidence known about the long-term health impacts of COVID-
19, often referred to as long COVID, and the experiences of people living with long-term complications of
COVID-19. It is a collation of expert opinion and the latest scientific and technical research exploring the
ongoing nature or long-term presentation of signs and symptoms that appear or continue to occur after the
acute phase of COVID-19, as well as aetiology, epidemiology, issues related to the impact of vaccination
and new emerging variants. Developments in international guidance from peak bodies on diagnosis,
management, support and rehabilitation pathways will also be explored. It reflects current knowledge at
the time of writing (May 2022). It is a live and working document which will be updated as new evidence
emerges, with an updated report scheduled to be shared every six to eight weeks with the Chief Allied
Health Professions Office, Ministry of Health, Aotearoa New Zealand.

Long COVID terminology and definitions

Ongoing symptoms are common following many viral and bacterial infections, including other
coronaviruses. The term ‘long COVID’ is commonly used to describe signs and symptoms that continue or
develop after acute COVID-19 (four weeks from the initial infection). Symptoms may last for weeks or
months after the acute illness. The presence of lingering symptoms may have a significant impact on the
daily lives of those who are affected, and their family and whanau. Given the numbers of people who have
been or will be infected with SARS-CoV-2 worldwide, the public health impact of long COVID could be
significant.

There is no internationally agreed definition of the long COVID condition yet. However, the WHO
published the following clinical case definition (created by a Delphi consensus) in October 2021:

“Post COVID-19 condition occurs in individuals with a history of probable or confirmed SARS-CoV-2
infection, usually 3 months from the onset of COVID-19 with symptoms that last for at least 2
months and cannot be explained by an alternative diagnosis.

Common symptoms include fatigue, shortness of breath, cognitive dysfunction but also others
which generally have an impact on everyday functioning.

Symptoms may be new onset, following initial recovery from an acute COVID-19 episode, or persist
from the initial illness. Symptoms may also fluctuate or relapse over time. A separate definition
may be applicable for children.”

The Centers for Disease Control and Prevention (CDC) in the US uses the term ‘post-COVID conditions’ to

describe long COVID, defined as a wide range of new, returning, or ongoing health problems people can
experience four or more weeks after first being infected with the virus that causes COVID-19.
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The National Institute for Health and Care Excellence (NICE) in the UK uses the following definitions to

classi

fy the long-term effects of COVID-19:

Ongoing symptomatic COVID-19: Signs and symptoms of COVID-19 from 4 weeks up to 12 weeks.

Post-COVID-19 syndrome: Signs and symptoms that develop during or after an infection consistent

with COVID-19, continue for more than 12 weeks and are not explained by an alternative diagnosis.

It usually presents with clusters of symptoms, often overlapping, which can fluctuate and change

over time and can affect any system in the body.

According to this NICE definition, the term ‘long COVID’ captures signs and symptoms that continue or
develop after acute COVID-19 and includes both ongoing symptomatic COVID19 (from 4 to 12 weeks) and
post COVID-19 syndrome (12 weeks or more). NICE outline that ‘post-COVID-19 syndrome’ may be
considered before 12 weeks while the possibility of an alternative underlying disease is also being assessed.

Across the international literature, long COVID may be referred to by many names, including long COVID,
long-haul COVID, post-acute COVID-19, post-acute sequelae of SARS CoV-2 infection (PASC), long-term
effects of COVID, and chronic COVID.

Symptoms and Signs

There are a range of signs and symptoms that have been associated with long COVID. Signs and symptoms
can vary greatly, and one systematic review and meta-analysis completed in early 2021 found 55 long-term

effects noted across 15 studies.(6) Symptoms can be respiratory, cardiopulmonary, neurological, or
generalised, as it detailed in Table 1 below.(7)

Table 1: Commonly reported symptoms of long COVID

Cardiopulmonary

Difficulty breathing or shortness of breath
Cough

Chest pain, tightness, or heaviness !
Palpitations

Neurological

Cognitive impairment (‘brain fog’, loss of
concentration or memory issues)

Headache

Sleep disturbance

Peripheral neuropathy symptoms (pins and
needles, numbness)

Ongoing changes to smell or taste
Dizziness
Delirium (in older populations)

Musculoskeletal

Muscle aches and pains

Generalised symptoms

e  Fatigue
® Fever
e Pain

e Reduced exercise capacity

Gastrointestinal

e Abdominal pain
e Nausea
e Diarrhoea

e Anorexia and
populations)

reduced appetite (in

Ear, nose, and throat

e Tinnitus
e Earache
e Sorethroat

® Dizziness

older

! Clinical assessment is required to investigate the specific cause
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e  Muscle weakness? Other

¢ Joint pain e  Skin rashes (including vesicular, maculopapular,

urticarial, or chilblain-like lesions on the
Psychological/ psychiatric symptoms3 extremities)

Symot £ . e  Metallic or bitter taste
° mptoms of depression - .
yme P e Metabolic disruption (such as poor control of

diabetes)
e Thromboembolic conditions

e  Symptoms of anxiety

Some research indicates that people experiencing long COVID tend to fall into one of two symptom groups:
those experiencing ongoing respiratory symptoms (including coughing and shortness of breath), combined
with fatigue and headaches; and those experiencing multi-systemic symptoms, affecting the heart, brain and
gut (for example, palpitations and ‘brain fog’).(8)

In addition to the wide range of possible symptoms, some of the key features of long COVID include:(1, 3, 5)

e Concurrence of multisystem, fluctuating and often overlapping 'clusters' of symptoms

e Symptoms that vary in severity and site over time, including symptom-free periods followed by
relapses;

e Symptom severity may range from mild to incapacitating;

e Worsening of symptoms after physical or mental activity

e Relapses may occur in an irregular pattern or in response to specific triggers (e.g. physical or mental
activity, stress, menstruation, heat, or alcohol).

e People may experience new symptoms that were not present during the acute phase of their COVID-
19 infection.

The most commonly reported symptoms of long COVID are fatigue or general malaise, headaches,
cognitive impairment or attention disorders, or respiratory symptoms. One meta-analysis concluded that
the effects largely corresponded with clinical symptoms including fatigue (58%), headache (44%), attention
disorder or cognitive impairment/brain fogginess (27%), hair loss (25%) and dyspnea (24%) (shortness of
breath).(6)

A systematic review and meta-analysis published in mid-April 2022 found over 60 physical and
psychological signs and symptoms with wide prevalence were reported across 39 studies, though notably
most studies had a high or moderate risk of bias. The most reported symptoms were weakness (41%;

95% Cl 25% to 59%), general malaise (33%; 95% Cl 15% to 57%), fatigue (31%; 95% Cl 24% to 39%),
concentration impairment (26%; 95% Cl 21% to 32%) and breathlessness (25%; 95% Cl 18% to 34%). 37%
(95% CI 18% to 60%) of patients reported reduced quality of life; 26% (10/39) of studies presented evidence
of reduced pulmonary function.(9)

There is limited evidence on any association between how symptom presentation may differ between
variants for long COVID, and this area could be confounded by a variety of factors such as the vaccination
rollout, changes in treatment, as well as changes in detection and testing capacities as well as levels of
community prevalence. With the high rates of community transmission of Omicron, and increased
asymptomatic transmission, there is less detection of Omicron occurring, compounded by the shift to
relying on rapid antigen tests. One early observational study found the Alpha variant was more likely to
cause persistent cognitive symptoms when compared to the original Wuhan variant, and mental health
symptoms, though these could have been influenced by a range of causes. In this same study the Alpha

2 Muscle weakness can be a reported symptom, and may also be clinically measured
3 The WHO has noted that the association between long COVID and psychiatric disorders is likely bidirectional
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variant appeared less likely to cause impaired hearing or a loss of sense of smell compared with the original
variant.(10)

Omicron

There is limited data available on Omicron, however initial evidence from the UK’s ONS suggests that
despite lower case severity with Omicron, these variants are still presenting a significant long COVID
burden, as being driven by the higher number of cases.(link, visualisation by Airfinity)

25,000,000 - Delta Variant Dominant Omicron Variant Dominant

20,000,000 4
LK
CcovID-1g 15,000,000 4
cumulative
cenfirmed 10,000,000 4
infections

5,000,000

o

T
01/05/2021 01/07/2021 01/09/2021 01/11/2021 01/01/2022 01/03/2022
1.70

Estimated U.K

1.50
1.20 1,90 1.30 1.30
- - 1.10 1.00 1.10
population with . 0.96 0.95 0.97
self reported
long COVID-19
(Millionz)*

01/04/2021 02/05/2021 06/06/2021 04/07/2021 01/08/2021 05092021 02/10/2021 31/10/2021 06/12/2021 02/01/2022 31/01/2022 05/03/2022

The UK’s ONS conducted a study using self-reported data from COVID-19 cases to explore the impact of
Omicron BA.1 or BA.2 variants on long COVID. The datasuggested

a) For boosted adults, there was no statistically significant difference in the risk of self-reported
long COVID between first infections with the Delta variant and with either Omicron BA.1 or
Omicron BA.2.

b) For boosted adults, the odds of reporting long COVID symptoms four to eight weeks after
infection were 21.8% higher after Omicron BA.2 than Omicron BA.1.

c) For those with only a primary course of two doses, the survey found that the odds of reporting
long COVID symptoms after infection were 49.7% lower in Omicron B.Al infections than the
Delta variant.

Long COVID in children

Long COVID in children is not well described, and the studies to date have generally been of poor quality,
with some major limitations (such as a lack of a clear case definition, arbitrary follow up time points,
subjective assessment, lack of control groups, and low response rates).(11, 12) Evidence is predominantly
limited to select populations without control groups.(13) Relatively few studies have focused on SARS-CoV-
2 infection sequelae in children and adolescents, and large, harmonised longitudinal studies are
needed.(14) Persistent illness in children has been noted in some studies and in patient support groups, but
its prevalence, characteristics and duration are unclear.(15, 16)

Estimates of the prevalence of long COVID in children vary widely.(12) The variability in prevalence
estimates could be due to a range of factors, such as initial SARS-CoV-2 infection severity, different
methodological approaches (clinical assessment vs self-report), definition of cases (diagnosed vs
suspected), variable follow-up times, and prevalence of pre-existing clinical conditions.(13) In the US, a
large long-term study of the impacts of COVID-19 on children has recently begun. It will track up to 1,000
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children and young adults and evaluate the impacts on their physical and mental health over three
years.[14] Some studies suggest that long COVID in children is less common and tends to be less protracted
than in adults. (17)

There is some emerging evidence that signs and symptoms or clinical presentation may differ for children,
with NICE in the UK noting cardiac and respiratory symptoms were less common in children than adults.

The NICE panel noted that common presentation in children is a lack of concentration, short-term memory
loss, and/or difficult doing everyday tasks >4 weeks after acute COVID-19 illness.

Some of the studies of long COVID in children include:

o A review of studies of long COVID in children and adolescents identified 14 heterogeneous studies
(4 cross-sectional, 9 prospective cohort, 1 prospective cohort) investigating long COVID symptoms
in a total of 19,426 children and adolescents. The prevalence of long COVID symptoms varied from
4% to 66%, and there was also large variation in the reported frequency of different symptoms.
Zimmerman et al (2021) note that all the studies in their review were likely to have been conducted
before the Delta variant became dominant, which may have a different risk of long COVID.(12)

e Arecent pre-print describes a German study of 157,134 individuals (11,950 children/adolescents
and 145,184 adults) with confirmed COVID-19.(18) The COVID-19 and control cohorts were well-
balanced regarding covariates. For all adverse health outcomes combined, incidence rates (IRs) in
the COVID-19 cohort were significantly higher than those in the control cohort in both
children/adolescents. Incidence rate ratio (IRR) estimates were similar for the age groups 0-11 and
12-17. Incidence rates in children/adolescents were consistently lower than those in adults. Among
the specific outcomes with the highest IRR and an incidence rate of at least 1/100 person-years in
the COVID-19 cohort in children and adolescents were malaise/fatigue/exhaustion, cough, and
throat/chest pain.

e The UK Office of National Statistics found that 9.8% of children aged 2-11 years and 13% aged 12-
16 years reported at least one ongoing symptom five weeks after a positive diagnosis, whereas 25%
of adults aged 35-69-years had symptoms five weeks after a positive diagnosis.(19, 20)

e A paper describing data from the UK COVID Symptom Study (a citizen science project with data
collected via an app, which has some associated limitations) found that of 1,734 children aged 5-17
years who were symptomatic at the time of their positive test and reported symptoms regularly for
at least 28 days, 4.4% had an illness duration of at least 28 days.(15) Ongoing symptoms for at least
28 days was less common in younger children aged 5-11 years (3.1%, p=0.046). Over 98% of 1,379
children had recovered by 56 days.(15) However, there may be some bias as using apps is likely to
select participants from higher socio-economic background, who have a lower risk of poor
outcomes.(12)

o One of the earliest studies on long COVID in children (a cross-sectional study of 129 children in Italy
who were diagnosed with COVID-19 between March and November 2020) reported that 42.6% of
children surveyed had one or more symptoms >60 days post infection.(21) This included children
with mild or asymptomatic initial infection.

e A cohort study of 136 children (most of whom had mild or asymptomatic COVID-19) in Melbourne
in 2020 observed that 8% of children had post-acute symptoms. They found that full recovery
occurred within weeks of acute symptom onset and reported symptoms were mild in severity but
noted this was a young cohort (median age three years).(17)
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Long-term SARS-CoV-2 infection—associated symptoms can be difficult to distinguish from pandemic-
associated symptoms.(11, 12) Some studies have found that children who tested negative for COVID-19
have had similar symptoms, which are common after other viral infections, and could also be due to the
experience of lockdown and other social restrictions.(22, 23) Given that acute COVID-19 generally poses a
low risk to children, an accurate determination of the risk of long COVID is important in the debate about
the risks and benefits of vaccination in this age group.(12) Similar to adults, it is likely that long COVID in
children may have a greater impact on those from socioeconomically disadvantaged areas and ethnic
minortity groups.(14)

In summary, “the relative scarcity of studies of long COVID and the limitations of those reported to date
mean the true incidence of this syndrome in children and adolescents remains uncertain. The impact of
age, disease severity and duration, virus strain, and other factors on the risk of long COVID in this age group
also remains to be determined.”(12) However, even if the proportion of children experiencing post-acute
impacts is relatively low, if transmission is widespread (as has been with Omicron), then the impact of
persisting symptoms will be considerable.

Epidemiology

Prevalence and incidence
The prevalence of long COVID is difficult to establish for a range of reasons, including:(6, 24, 25)

e Studies of long COVID have used different measurement criteria and different inclusion criteria, so
they cannot be reliably compared. Studies also often differ in the way they collect data.

e Studies have focused on different groups of people, different symptoms, and time intervals, and
used different sample sizes.

e Most studies report the frequency of at least one symptom (not necessarily the same symptom),
rather than a cluster of symptoms.

e Published studies may not be representative of everyone who has long COVID.

e Difficulties in accessing COVID-19 testing in different countries may mask the true number of long
COVID cases if studies require testing confirmation of the initial infection. In addition, testing
policies vary between countries.

e The ways in which responses are elicited can impact estimated prevalence (e.g., app users are self-
selected and responsible for recording symptoms, which can result in sampling and recording
biases). In addition, many studies use retrospective self-reported symptoms.

e Some tools validated for other diseases may not be appropriate for use in long COVID patients.

e The prevalence of long COVID may also vary greatly depending on the groups studied (for example,
app users vs population studies vs studies of patients who were hospitalised).

Despite these limitations, there is increasing evidence that a significant proportion of people experience
long COVID, and there are concerns that these long term effects may occur on a scale that “could
overwhelm existing health care capacity, particularly in low- and middle-income countries.”(10)
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Please see the below table for an overview of prevalence estimates from some key sources, systematic

reviews and meta-analyses.

Paper

Population / Aim/
Number of studies

Key findings

Prevalence of ongoing

symptoms following

coronavirus (COVID-19)

infection in the UK: 6

National Statistics UK.

May 2022. The Office for

1.8 million people
(self-reported)

An estimated 1.8 million people living in private households in the
UK (2.8% of the population) were experiencing self-reported long
COVID (symptoms persisting for more than four weeks after the
first suspected coronavirus infection that were not explained by
something else) as of 3 April 2022.

in mid-April 2022(26):
Chen, C., et al., Global
Prevalence of Post
COVID-19 Condition or
Long COVID: A Meta-

Review. The Journal of
Infectious Diseases,
2022.

A systematic review and
meta-analysis published

Analysis and Systematic

50 studies were
included and 41
were part of the
meta-analysis.

As of 16 April 2022, the global estimated pooled prevalence of
post COVID-19 condition was 0.43 (95% Cl: 0.39,0.46), or 200
million individuals.

- Regional prevalence estimates were Asia— 0.51 (95% Cl:
0.37,0.65), Europe— 0.44 (95% Cl: 0.32,0.56), and North
America— 0.31 (95% Cl: 0.21,0.43).

-Global prevalence for 30, 60, 90, and 120 days after infection
were estimated to be 0.37 (95% Cl: 0.26,0.49), 0.25 (95% Cl:
0.15,0.38), 0.32 (95% Cl: 0.14,0.57) and 0.49 (95% Cl: 0.40,0.59),
respectively.

-Hospitalised and non-hospitalised patients had estimates of 0.54
(95% Cl: 0.44,0.63) and 0.34 (95% Cl: 0.25,0.46), respectively.

- Denmark has the highest estimate of Long COVID-19 per 100,000
people (defined in this case as at least one symptom of COVID-19
up to 120 days after infection), with 23,558, followed by Andorra
(23,329), and Israel (23,194).

-The United States has the highest absolute number of Long
COVID-19 cases, with 25,141,186, followed by India (22,824,713),
and France (12,526,469).

Systematic review and

in August 2021 (6):
Lopez-Leon, S., et al.,

effects of COVID-19: a
systematic review and

16144.

meta-analysis published

More than 50 long-term

meta-analysis. Scientific
Reports, 2021. 11(1): p.

Estimated that the number of people with SARS-CoV-2 who
developed one or more long-term symptoms could be as high as
80% of patients.

review (10):

Groff, D., et al., Short-
term and Long-term
Rates of Postacute

October 2021 systematic

Sequelae of SARS-CoV-2

The mean age was
54.4 years, and 79%
were hospitalised
during acute COVID-
19. High-income
countries

The median (IQR) proportion of COVID-19 survivors experiencing
at least 1 post-acute sequelae of COVID-19 (PASC) was 54.0%
(45.0%-69.0%; 13 studies) at 1 month (short-term), 55.0% (34.8%-
65.5%; 38 studies) at 2 to 5 months (intermediate-term), and
54.0% (31.0%-67.0%; 9 studies) at 6 or more months (long-term).
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Infection: A Systematic contributed 79% of That is, more than half of COVID-19 survivors experienced PASC 6
Review. JAMA Network the studies. months after recovery.

Open, 2021. 4(10): p.
€2128568-e2128568.

Taquet M, Dercon Q, A retrospective Among COVID-19 survivors (mean [SD] age: 46.3 [19.8], 55.6%
Luciano S, Geddes JR, cohort study based female), 57.00% had one or more long-COVID feature recorded
Husain M, Harrison P)J on linked electronic | during the whole 6-month period (i.e., including the acute phase),
(2021) Incidence, co- health records and 36.55% between 3 and 6 months.

occurrence, and (EHRs) data from 81

Findings showed that the highest prevalence is in Asia, followed by
evolution of long-COVID million patients .
Europe and North America.

features: A 6-month including 273,618
retrospective cohort COVID-19 survivors. | The data is limited due to being self-reported with the studies
study of 273,618 definitions of long COVID varying from 4 to 12 weeks. .

survivors of COVID-19.
PLoS Med 18(9):
€1003773. (27)

Aetiology

Long COVID is complex and there is likely to be more than one mechanism that contributes to its
development. Evidence continues to emerge on the molecular contributors to long COVID, which may
inform advice for management and treatment.

A range of factors have been suggested to contribute to the development of long COVID, including effects
of the virus on the body (particularly on the nervous system and vascular system); the possibility of virus
fragments lingering in the body triggering ongoing symptoms; or the immune system becoming overactive
in response to COVID-19. The current four main theories suggest possible causes may be: (link)

1) persistent virus or viral antigens causing chronic inflammation
2) autoimmunity triggered by infection

3) dysbiosis and viral reactivation

4) unrepaired tissue damage

More research is needed to better understand the potential immunological mechanisms contributing to the
development of long COVID. Some people with long COVID are experiencing similar symptoms to myalgic
encephalomyelitis / chronic fatigue syndrome (ME/CFS) and other post-viral infections. There is research
underway to investigate how long COVID may be related to these conditions.

Risk Factors

There is a growing body of evidence on which groups are at greatest risk of developing persistent
symptoms.

Long COVID appears to be more common among people who have severe COVID-19 symptoms during
acute illness but can also affect those who initially had mild or moderate COVID-19. Even people who
initially had no symptoms may go on to develop long COVID.(28) Long COVID is seen in all age groups.
However, it appears to be less common in children and adolescents than in adults.
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Some factors that may be associated with increased chance of having long COVID symptoms have been
identified, and these include:

e older age (4, 8, 29) (link)

e having more than one underlying chronic medical condition or pre-existing conditions
e a higher body mass index (obesity) (29)

e being female (29, 30)(link)

e hospitalisation during acute COVID 19 (31)

e multiple early symptoms (32, 33)

In the UK’s Coronavirus (COVID-19) Infection Survey, prevalence of self-reported long COVID was greatest
in people aged 35 to 49 years, females, people living in more deprived areas, those working in social care,
teaching and education or health care, and those with another activity-limiting health condition or
disability. Notably, this was self-reported rather than from clinical diagnosis.(link)

Other factors that immunologically may predispose people to a greater risk of long COVID have been
noted,(32) and these include having a greater viral load during early stages of infection, the presence of
autoantibodies,(34) imbalances or compositional alterations in- gut microbiome,(34, 35) and vaccination
status.(36) Previous Epstein-Barr infection or a reactivation of latest viruses during initial infection has also
been noted.(34, 37)

Prevention

Vaccination
The impact of vaccination prior to infection on long COVID

The UKHSA conducted a rapid evidence briefing in January 2022 which investigated the effectiveness of
vaccination against long COVID.(38) This briefing collated evidence from eight studies which investigated
the effectiveness of vaccinationagainst long COVID prior to infection. Most evidence suggested full
vaccination (a primary course) made participants less likely to develop long COVID symptoms after
infection. This was seen in short (4 weeks), medium (12-20 weeks) and long (6 months) term timeframes
after infection. In two of the eight studies, participants that were fully vaccinated were less likely to report
the following symptoms in the medium to long term: fatigue, persistent muscle pain, headache, hair loss,
weakness in arms and legs, shortness of breath, dizziness, anosmia, interstitial lung disease, myalgia and
other pain.(38) All participants in these studies had experienced COVID-19 infections, and therefore an
underestimation of the effectiveness of vaccinations in preventing long COVID is likely, as the studies did
not measure cases where vaccination contributed to preventing infections altogether.

One study found that people that were fully vaccinated (defined as a primary course) prior to infection had
approximately half the chance of developing symptoms that lasted longer than 28 days than people that

had not been vaccinated, suggesting a benefit in preventing long COVID.(36) The United Kingdom’s Office
for National Statistics showed similar data, suggesting a 41.1% lower risk of long COVID symptoms after 12

weeks in people with at least two doses of COVID-19 vaccine when compared to people of relative socio-
demographic but not fully vaccinated.

15 of 25


https://www.ons.gov.uk/peoplepopulationandcommunity/healthandsocialcare/conditionsanddiseases/bulletins/prevalenceofongoingsymptomsfollowingcoronaviruscovid19infectionintheuk/6may2022
https://www.ons.gov.uk/peoplepopulationandcommunity/healthandsocialcare/conditionsanddiseases/bulletins/prevalenceofongoingsymptomsfollowingcoronaviruscovid19infectionintheuk/6may2022
https://www.ons.gov.uk/peoplepopulationandcommunity/healthandsocialcare/conditionsanddiseases/bulletins/prevalenceofongoingsymptomsfollowingcoronaviruscovid19infectionintheuk/6may2022
https://www.ons.gov.uk/peoplepopulationandcommunity/healthandsocialcare/conditionsanddiseases/bulletins/selfreportedlongcovidaftertwodosesofacoronaviruscovid19vaccineintheuk/26january2022
https://www.ons.gov.uk/peoplepopulationandcommunity/healthandsocialcare/conditionsanddiseases/bulletins/selfreportedlongcovidaftertwodosesofacoronaviruscovid19vaccineintheuk/26january2022

Document 4

RoPU - MINISTRY OF
vl o= Request for Advice (RfA) HEALTH

ADVISORY

HANGARAU MANATU HAUORA

There is no data in children about the level of protection provided by vaccination against the incidence of
long COVID (in addition to that from protection against infection) in those who have become infected after
vaccination.

The impact of vaccination after infection on long COVID

It is recommended that after a COVID-19 infection, people should start or continue their vaccination after 3
months from recovery.

The UKHSA rapid evidence briefing also reported on 3 studies which compared people with long COVID
who were infected with COVID-19 then subsequently vaccinated to participants that remained
unvaccinated following infection. All three studies reported that the cohort who received the vaccinations
were significantly less likely to experience long COVID symptoms shortly after vaccination and over
longer periods.(38)

A community-based cohort study of 28,356 participants (mean age 46 years, 56% female, 89% white) from
the UK’s COVID-19 Infection Survey examined the trajectory of long COVID symptoms following COVID-19
vaccination. Participants were aged 18 to 69 years who received at least their first vaccination after test-
confirmed infection. The study had a median follow-up of 141 days from first vaccination (among all
participants) and 67 days from second vaccination (84% of participants). First vaccination was associated
with an initial 12.8% decrease (95%Cl: -18.6% to -6.6%) in the odds of long COVID, but increasing by 0.3%
(-0.6% to +1.2%) per week after the first dose. Second vaccination was associated with an 8.8% decrease
(-14.1% to -3.1%) in the odds of long COVID, with the odds subsequently decreasing by 0.8% (-1.2% to
-0.4%) per week. There was no statistical evidence of heterogeneity in associations between vaccination
and long COVID by socio-demographic characteristics, health status, whether hospitalised with acute
COVID-19, vaccine type (adenovirus vector or mRNA), or duration from infection to vaccination.(39)

As part of a federated research study with the COVID-19 Patient Recovery Alliance, Arcadia Data Research
(Arcadia.io) performed a retrospective analysis of the medical history of 240,648 COVID-19-infected
persons to identity factors influencing the development and progression of long COVID. Data were
captured directly from electronic health record (EHR) systems, practice management systems. This analysis
revealed that patients who received at least one dose of any of the three COVID vaccines available in the
US (Pfizer, Modern or Janssen) prior to their diagnosis with COVID-19 were 7-10 times less likely to report
two or more long-COVID symptoms compared to unvaccinated patients. Furthermore, unvaccinated
patients who received their first COVID-19 vaccination within four weeks of SARS-CoV-2 infection were 4-6
times less likely to report multiple long-COVID symptoms, and those who received their first dose 4-8
weeks after diagnosis were 3 times less likely to report multiple long COVID symptoms compared to those
who remained unvaccinated. The study authors argue that this relationship supports the hypothesis that
COVID-19 vaccination is protective against long COVID and that effect persists even if vaccination occurs
up to 12 weeks after COVID-19 diagnosis.(40)

Additionally, one study assessed the timing of vaccination following COVID diagnosis and concluded that
people who were vaccinated sooner were likely to report less long COVID symptoms than unvaccinated
people. However, in both vaccinated and unvaccinated people following infection, most people (up to 70%)
reported no change to long COVID symptoms after vaccination.(41) The study population were limited to
44 vaccinated patients with 22 matched unvaccinated patients, and therefore larger studies are needed.

A study in the UK surveyed 900 people living with long COVID and evaluated the impact of their first COVID-
19 vaccination on their symptoms. In this 57.9% of people reported an improvement to symptoms, 24.2%
16 of 25



Document 4

SCIENCE & RoFPU - MINISTRY OF
=l o= Request for Advice (RfA) HEALTH
ADVISORY . MANATU HAUORA

no change and 17.9% reported deterioration. The report also stated that people who received mRNA
vaccines tended to report larger levels of improvement compared to adenovector vaccines. This is the
largest survey to date of people living with long COVID, however due to the self-reporting nature of the
survey, it is noted that a randomised controlled trial would be required confirm any direct links between
that it observed between vaccination and improvement to long COVID symptoms.(42)

Impacts

Psychosocial impacts

The functional impairment experienced by some people with long COVID and the toll managing symptoms
has on quality of life is becoming clearer. An early patient-led study of 3,762 self-described long haulers in
56 countries found 45.2% (42.9% to 47.2%) reported requiring a reduced work schedule compared to pre-
illness and 22.3% (20.5% to 24.3%) were not working at the time of the survey due to their health

conditions.(43).

Long COVID patients are reporting multiple psychosocial impacts, including mental health related
impacts. This includes reporting experiences of feeling depressed, anxious, or worried.(44) (44)Another
article considering guidance to support patients experiencing long COVID found several specific mental
health challenges, including: post-traumatic stress disorder (PTSD), major depressive disorder, anxiety
disorders, sleep disorders, phobias, fears with avoidant behaviours, health anxieties, obsessive-compulsive
disorder (OCD) and adjustment disorder related to living with long COVID-19 symptoms, social exclusion
and addictions (as a form of coping), and neuropsychiatric disorders.(45)

Additionally, long COVID has had an impact on the ability of some patients to work. People with ongoing
symptomatic COVID-19 or post-COVID-19 syndrome who report increased absence or reduced
performance in education or work may need extra support and recovery time.(46) Long COVID therefore
limits the ability of people to return to work and to socialise, not only potentially further affecting their

mental health, but also having economic consequences for them, their whanau and society.(5)

Overall, long COVID is having an impact on reported quality of life. An online survey study completed in
2021 found an overall reduction in quality of life, and this was due to a range of the symptoms reported
which included sleep quality, breathlessness, physical activity and mental health.(44)

Social and economic impacts

While the fiscal impacts of the COVID-19 pandemic in general is well known and reported on across
jurisdictions, the fiscal impacts of long COVID specifically are less well known and scarcely reported on, as
the impacts are hard to quantify given the wide variety of variables involved. The impact of long COVID
can be looked at from multiple angles, from decreased productivity from a reduction in workforce, to the
costs incurred by an individual, including healthcare costs, lost wages, lost savings, and accrued debt.

The Solve Long COVID initiative, a non-profit research and advocacy group in the United States has
estimated that the disability caused by long COVID has cost $386 billion dollars in the United States alone,
when considering only the personal financial impact on affected individuals, like lost wages, lost savings,
and healthcare costs, from the beginning of the pandemic through to January 31 2022.(link)

Further work to measure the financial impact of long COVID is still required to fully understand its scale.
Countries across the globe have committed varying levels of financial resources to diagnose, understand
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and treat the condition, but research and reporting regarding the overall financial impact and the second
and third order financial effects of long COVID is currently scarce.

The social and economic burden of long COVID will affect Maori and Pacific peoples to a greater degree, as
they have accounted for a greater proportion of cases during Aotearoa New Zealand'’s Delta and Omicron
outbreaks.

Treatment and Support

Diagnosis

There are currently several limitations and challenges in diagnosing long COVID, the most significant being
the current lack of consensus on the definitions of long COVID (as is detailed above).

Although there are a wide range of symptoms that can present for long COVID, many of these symptoms
are common from a multitude of other conditions, making them hard to decipher or confirm as long COVID.
Additionally, ongoing symptoms may vary widely and will affect people in diverse ways, and symptoms can
be diverse with multiorgan involvement. Long COVID is multi-factorial, and more than one mechanism may
be implicated in clinical presentations.(47)

Compounding the lack of clear definitions, due to the relative newness of the condition, there may be a
limited amount of knowledge of the condition known by many health care professionals.

There is currently no specific tests to aid in the diagnosis.

Models of care

Due to the wide-ranging and multi-organ nature of symptoms, the treatment and rehabilitation options must
vary for people with long COVID. There is an emerging consensus therefore on best practice which points to
the need for multidisciplinary, multispecialty approaches to assessment with case management tailored to
how the disease manifests for each patient,(5) and an individualised management plan developed.(48) Some
patients may find it useful to keep track of their symptoms. Keeping a log of symptoms can help better
understand them, identify which symptoms impact them most, and identify patterns and changes in their
symptoms.(49)

Internationally, multidisciplinary teams are working together to tackle the unique symptoms each patient
experiences and tailoring treatment to them.(3) Countries are creating dedicated treatment guidelines and
care pathways, and the US, UK and Germany have opened post-COVID clinics as one-stop-shops for
treatment and support. For example, an Adult Post-Acute COVID clinic at Vanderbilt University brings
together specialists from internal medicine, infectious disease, pulmonology, cardiology, ophthalmology,
psychology, physical medicine, ear, nose and throat, speech pathology and neurology.(3) Physical therapy,
physiotherapy, and occupational therapy have also been key tools used for those struggling with fatigue.
Nutritional support has also been important, with lethargy having flow-on effects onto the ability to cook and
prepare food, resulting in some struggling with malnutrition.(50)

Specific symptom management will usually be pragmatic, with avoidance of over-investigation.(48, 51)

For Aotearoa New Zealand, an equity focus with a co-design approach with key affected communities of
those living with long COVID, Maori and Pacific peoples is key. Patient and peer support networks have
played a key role in the initial response to long COVID.
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International guidelines on rehabilitation and management

Existing international guidelines propose that the initial management of long COVID should be in primary
care and should include a series of investigations both to characterise how the individual is affected and to
exclude other conditions that may coexist. Management, referrals and care pathways should then be tailored
to the manifestations of disease, including investigation and referral for signs of involvement of different
organ systems (5). The patient voice has been critical in shaping awareness of long COVID internationally and
within New Zealand, and patient- and whanau-centred care should continue to be the focus.

Alongside treatment options, support and care services may be needed for people with persistent
symptoms. Counselling and psychological support may be needed to address high rates of poor mental
health, and many of the post-COVID clinics set up throughout the US and UK contain psychology services or
referrals.(52)

There are an increasing number of guidelines available for clinical management of patients with long COVID.
Some of these are listed below. These might be useful to consult when developing New Zealand specific

guidelines.

Source Title Date Link Notes
Australian Australian | Living https://app. | Guidance for clinicians on:
National Guidelines | Guidelines| | magicapp.or - Assessing and diagnosing post-COVID conditions
COVID-19 for the ast g/#/guidelin - A consensus recommendation of symptoms and
o clinical e/L4Q5An/s signs

Clinical care of updated 9 ection/jDJJJ - Management and care of people with post-
Evidence people May 2022 | g COVID-19 condition

with

COVID-19:

Post

COVID-19
National COVID-19 | Version https://www | Guidance for clinicians on:
Institute rapld ' 1.14. .ane.org.uk[ - Identification
for Health | guideline: published guidance/ng

. - Assessment

and Care | managing | on 188/resourc - Investigations and referral
Excellence | the 01.03.202 | es/covid19- - Planning care
(NICE), longterm 2 rapid- . .

) . - Management (including self-management or
Scottish effects of guideline- e
Intercollegi | COVID-19 managing- suppo'rjced. managewent, multidisciplinary
ate t—g_g_he- rehabilitation, a'nd 'flddltlona.l support)

Guidelines Eterm- - Follow-up, monitoring and discharge
“ongrerm- - Sharing information and continuity of care

Network effects-of - Service organisation
(SIGN) and covid19-pdf- - Common symptoms
Royal 2103551574 - Equality considerations
College = of 2
General
Practitione
rs (RCGP)
Centres for | Interim June 2021 | https://www | Includes guidance on general clinical considerations,
Disease Guidance .cdc.gov/cor | patient history and physical examinations, assessment and
Controland | on onavirus/20 | testing, management and public health recommendations.
Prevention | Evaluating 13- The guidelines argue many post-COVID conditions can be
(CDC), USA ?cr:rd Caring %_@9@ mfanaged by prima(rjy care pror\]/iders, with the ir;corporlatior}

. - of patient-centered approaches to optimise the quality o

\F/)va:tt:;}en:)st- care/post- life and function in affected patients.
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https://app.magicapp.org/#/guideline/L4Q5An/section/jDJJJQ
https://app.magicapp.org/#/guideline/L4Q5An/section/jDJJJQ
https://app.magicapp.org/#/guideline/L4Q5An/section/jDJJJQ
https://app.magicapp.org/#/guideline/L4Q5An/section/jDJJJQ
https://app.magicapp.org/#/guideline/L4Q5An/section/jDJJJQ
https://app.magicapp.org/#/guideline/L4Q5An/section/jDJJJQ
https://www.nice.org.uk/guidance/ng188/resources/covid19-rapid-guideline-managing-the-longterm-effects-of-covid19-pdf-51035515742
https://www.nice.org.uk/guidance/ng188/resources/covid19-rapid-guideline-managing-the-longterm-effects-of-covid19-pdf-51035515742
https://www.nice.org.uk/guidance/ng188/resources/covid19-rapid-guideline-managing-the-longterm-effects-of-covid19-pdf-51035515742
https://www.nice.org.uk/guidance/ng188/resources/covid19-rapid-guideline-managing-the-longterm-effects-of-covid19-pdf-51035515742
https://www.nice.org.uk/guidance/ng188/resources/covid19-rapid-guideline-managing-the-longterm-effects-of-covid19-pdf-51035515742
https://www.nice.org.uk/guidance/ng188/resources/covid19-rapid-guideline-managing-the-longterm-effects-of-covid19-pdf-51035515742
https://www.nice.org.uk/guidance/ng188/resources/covid19-rapid-guideline-managing-the-longterm-effects-of-covid19-pdf-51035515742
https://www.nice.org.uk/guidance/ng188/resources/covid19-rapid-guideline-managing-the-longterm-effects-of-covid19-pdf-51035515742
https://www.nice.org.uk/guidance/ng188/resources/covid19-rapid-guideline-managing-the-longterm-effects-of-covid19-pdf-51035515742
https://www.nice.org.uk/guidance/ng188/resources/covid19-rapid-guideline-managing-the-longterm-effects-of-covid19-pdf-51035515742
https://www.nice.org.uk/guidance/ng188/resources/covid19-rapid-guideline-managing-the-longterm-effects-of-covid19-pdf-51035515742
https://www.nice.org.uk/guidance/ng188/resources/covid19-rapid-guideline-managing-the-longterm-effects-of-covid19-pdf-51035515742
https://www.nice.org.uk/guidance/ng188/resources/covid19-rapid-guideline-managing-the-longterm-effects-of-covid19-pdf-51035515742
https://www.nice.org.uk/guidance/ng188/resources/covid19-rapid-guideline-managing-the-longterm-effects-of-covid19-pdf-51035515742
https://www.cdc.gov/coronavirus/2019-ncov/hcp/clinical-care/post-covid-index.html
https://www.cdc.gov/coronavirus/2019-ncov/hcp/clinical-care/post-covid-index.html
https://www.cdc.gov/coronavirus/2019-ncov/hcp/clinical-care/post-covid-index.html
https://www.cdc.gov/coronavirus/2019-ncov/hcp/clinical-care/post-covid-index.html
https://www.cdc.gov/coronavirus/2019-ncov/hcp/clinical-care/post-covid-index.html
https://www.cdc.gov/coronavirus/2019-ncov/hcp/clinical-care/post-covid-index.html
https://www.cdc.gov/coronavirus/2019-ncov/hcp/clinical-care/post-covid-index.html
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CoVvID covid- Objective laboratory or imaging findings should not be
Conditions index.html used as the only measure or assessment of a patient’s well-
being; lack of laboratory or imaging abnormalities does not
invalidate the existence, severity, or importance of a
patient’s symptoms or conditions.
Healthcare professionals and patients are encouraged to
set achievable goals through shared decision-making and
to approach treatment by focusing on specific symptoms
(e.g., headache) or conditions (e.g., dysautonomia); a
comprehensive management plan focusing on improving
physical, mental, and social wellbeing may be helpful for
some patients.
BMIJ Managem | Aug 2020 https://www | Guidance for the management of people with long COVID
Practice ent of .bmj.com/co | in primary care.
Pointer post-acute ntent/370/b
(51) COVID-19 mj.m3026
in primary
care
The Royal Caring for | Oct 2020 https://www | This document aims to support general practice to
Australian adult .racgp.org.a | collaborate with local hospital services in the care of
College of patients u/FSDEDEV/ | patients with these conditions.
General with media/docu
Practitione | postCOVID ments/RACG
rs (48) -19 P/Coronavir
conditions us/Post-
COVID-19-
conditions.p
df
Scottish Managing | Dec 2020 https://www | This document covers care for people who have symptoms
Intercollegi | the long- .sign.ac.uk/ that develop during or after an infection consistent with
ate term media/1833 | COVID-19, continue for more than four weeks and are not
Guidelines | effects of /sign161- explained by an alternative diagnosis. It also provides
Network COovVID-19 long-term- advice on diagnosis and management based both on the
(SIGN) (53) effects-of- best available evidence and the knowledge and experience
covid19- of the expert panel.
11.pdf
Ontario Post- Dec 2021 https://www | This document includes guidance for primary care on:
Health COVID-19 .ontariohealt - Assessment
Condition: h.ca/sites/o - Testing
Guidance ntariohealth - Diagnosis
for [files/2021- - Physical examination
Primary 12/PostCovi - Management
Care dConditions
ClinicalGuida
nce_ EN.pdf
Chartered COVID-19 | August https://www | UK guidance for physiotherapy service delivery for adults
Society of | Rehabilitat | 2021 .csp.org.uk/ | who are hospitalised due to acute COVID-19 or long COVID
Physiother | ion publications
apy Standards /covid-19-
community-
rehabilitatio
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https://www.cdc.gov/coronavirus/2019-ncov/hcp/clinical-care/post-covid-index.html
https://www.cdc.gov/coronavirus/2019-ncov/hcp/clinical-care/post-covid-index.html
https://www.bmj.com/content/370/bmj.m3026
https://www.bmj.com/content/370/bmj.m3026
https://www.bmj.com/content/370/bmj.m3026
https://www.bmj.com/content/370/bmj.m3026
https://www.racgp.org.au/FSDEDEV/media/documents/RACGP/Coronavirus/Post-COVID-19-conditions.pdf
https://www.racgp.org.au/FSDEDEV/media/documents/RACGP/Coronavirus/Post-COVID-19-conditions.pdf
https://www.racgp.org.au/FSDEDEV/media/documents/RACGP/Coronavirus/Post-COVID-19-conditions.pdf
https://www.racgp.org.au/FSDEDEV/media/documents/RACGP/Coronavirus/Post-COVID-19-conditions.pdf
https://www.racgp.org.au/FSDEDEV/media/documents/RACGP/Coronavirus/Post-COVID-19-conditions.pdf
https://www.racgp.org.au/FSDEDEV/media/documents/RACGP/Coronavirus/Post-COVID-19-conditions.pdf
https://www.racgp.org.au/FSDEDEV/media/documents/RACGP/Coronavirus/Post-COVID-19-conditions.pdf
https://www.racgp.org.au/FSDEDEV/media/documents/RACGP/Coronavirus/Post-COVID-19-conditions.pdf
https://www.racgp.org.au/FSDEDEV/media/documents/RACGP/Coronavirus/Post-COVID-19-conditions.pdf
https://www.racgp.org.au/FSDEDEV/media/documents/RACGP/Coronavirus/Post-COVID-19-conditions.pdf
https://www.sign.ac.uk/media/1833/sign161-long-term-effects-of-covid19-11.pdf
https://www.sign.ac.uk/media/1833/sign161-long-term-effects-of-covid19-11.pdf
https://www.sign.ac.uk/media/1833/sign161-long-term-effects-of-covid19-11.pdf
https://www.sign.ac.uk/media/1833/sign161-long-term-effects-of-covid19-11.pdf
https://www.sign.ac.uk/media/1833/sign161-long-term-effects-of-covid19-11.pdf
https://www.sign.ac.uk/media/1833/sign161-long-term-effects-of-covid19-11.pdf
https://www.sign.ac.uk/media/1833/sign161-long-term-effects-of-covid19-11.pdf
https://www.sign.ac.uk/media/1833/sign161-long-term-effects-of-covid19-11.pdf
https://www.ontariohealth.ca/sites/ontariohealth/files/2021-12/PostCovidConditionsClinicalGuidance_EN.pdf
https://www.ontariohealth.ca/sites/ontariohealth/files/2021-12/PostCovidConditionsClinicalGuidance_EN.pdf
https://www.ontariohealth.ca/sites/ontariohealth/files/2021-12/PostCovidConditionsClinicalGuidance_EN.pdf
https://www.ontariohealth.ca/sites/ontariohealth/files/2021-12/PostCovidConditionsClinicalGuidance_EN.pdf
https://www.ontariohealth.ca/sites/ontariohealth/files/2021-12/PostCovidConditionsClinicalGuidance_EN.pdf
https://www.ontariohealth.ca/sites/ontariohealth/files/2021-12/PostCovidConditionsClinicalGuidance_EN.pdf
https://www.ontariohealth.ca/sites/ontariohealth/files/2021-12/PostCovidConditionsClinicalGuidance_EN.pdf
https://www.ontariohealth.ca/sites/ontariohealth/files/2021-12/PostCovidConditionsClinicalGuidance_EN.pdf
https://www.ontariohealth.ca/sites/ontariohealth/files/2021-12/PostCovidConditionsClinicalGuidance_EN.pdf
https://www.csp.org.uk/publications/covid-19-community-rehabilitation-physiotherapy-service-delivery
https://www.csp.org.uk/publications/covid-19-community-rehabilitation-physiotherapy-service-delivery
https://www.csp.org.uk/publications/covid-19-community-rehabilitation-physiotherapy-service-delivery
https://www.csp.org.uk/publications/covid-19-community-rehabilitation-physiotherapy-service-delivery
https://www.csp.org.uk/publications/covid-19-community-rehabilitation-physiotherapy-service-delivery
https://www.csp.org.uk/publications/covid-19-community-rehabilitation-physiotherapy-service-delivery
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Policy Responses

The full magnitude of the long COVID burden globally is still yet to be known, with countries all at varying
stages of their response to COVID-19, with some only having experienced significant outbreaks following
the emergence of the Omicron variant, resulting in a lack of first-hand experience in addressing long COVID
and undeveloped systems to respond to and report on long COVID.

In order for an equitable policy response in Aotearoa New Zealand, partnership and shared decision-making
with key affected communities, including those with long COVID, the Maori Health Authority, the Ministry
for Pacific Peoples, and the New Ministry for Disabled People.

United Kingdom: The UK government has set up over 80 specialist clinics' to provide support to those
suffering from long COVID, which provide psychological and physiological support services. Further
research funding is being provided through grants to NGOs and healthcare providers through the National
institute of health, to date only around 50 million pounds of funding has been provided for research in to
Long COVID." The UK government has made Statutory Sick Payments, Universal Credit or Employment and
Support Allowance (ESA) available to people if Long COVID affects how much they can work. Affected
individuals can also apply for a Personal Independence Payment if they have difficulty with everyday tasks
and getting around.™ The UK’s response has endeavoured to provide all information in accessible and age-
appropriate formats so that people can understand and take part in decisions about their care, as guided by
the NICE guidelines on shared decision making and good patient experiences.

United States: As of July 2021, long COVID, also known as post-COVID conditions, can be considered a
disability under the Americans with Disabilities Act.” President Joe Biden has directed federal agencies to
support patients and doctors by providing science-based best practices for treating long COVID,
maintaining access to insurance coverage, and protecting the rights of workers as they try to return to jobs
while coping with the uncertainties of the malaise."

France: Since the French government identified Long COVID at the end of the first wave of the virus in
spring 2020, it has been watching the issue closely in order to care for those affected and to better
understand the disease. On 17 March 2022, the Health Minister published a statement recognising Long
COVID as a health concern in France and acknowledging the necessity for ongoing research into its
prevalence, diagnosis, and treatment.”

Germany: The German Government has committed to the establishment of a Germany-wide network of
2,580 competence centres and interdisciplinary outpatient clinics to further research and ensure needs-
based care around the long-term effects of COVID-19. German physicians dealing with Long COVID have
established a dedicated national association, with thirteen specialised working groups, to promote
research, share information and improve the treatment of patients suffering from Long COVID.

Sweden: The Swedish government has implemented a number of responses to Long COVID. It has
supported research on COVID-19 through funding to the Swedish Research Council and tasked the Swedish
Agency for Health and Care Services Analysis with mapping Long COVID care across the country. The
National Board of Health and Welfare has produced guidelines and statistical reports to support the health
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and welfare system in meeting the needs of Long COVID sufferers. However, the general lack of
information about the condition, and awareness of it, as well as the immense pressure on the healthcare
system during the pandemic, means that a system for testing and assessment, treatment, and support
available to sufferers is not yet fully functioning.”"

Next Steps
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This form contains the details relevant to the questions posed to the Science and Technical Advisory (STA).
STA will respond to the request using this form which will also be stored in STA content management
system for future reference.

This form, or parts of it, may also be forwarded to other relevant parties as appropriate.

Long COVID Evidence Update
Underlying science and long-term health impacts of COVID-19
501 Date Received 3/02/2022

Martin Chadwick, Chief Allied
Requestor Health Professions Officer from the EBERNBIIS 20/05/2022
Ministry of Health.

Eloise Williams, Senior Advisor
Sarah Mitchell, Senior Advisor
Advisor Date Completed 20/05/2022
Fiona Stephens, Senior Advisor
Brooke Hollingshead, Team Leader

Dan Bernal, Manager, Science & Technical Advisory

Martin Chadwick, Chief Allied Health Professions Officer

Dan Bernal, Manager, Science & Technical Advisory

A review of the evidence and health impacts on long-term effects of COVID-19

Background/Context

Request Outline In developing a work programme for long COVID, CAPHO have requested a regular
update on what is known about the science and evidence on long COVID, and
awareness of what other countries are establishing to support people with this

condition.

Questions
Long COVID e What are the various terms used to describe ongoing health
terminology effects following the acute COVID-19 illness?
and definitions e What are the clinical case definitions used by various

organisations/ countries?

Diagnosis e What are the limitations or challenges in making a diagnosis of
long COVID?

e Are there any tests available to assist with diagnosing the
condition? (e.g., immune function tests)
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Symptoms and e  Outline the range of symptoms and signs that have been

signs associated with long COVID

e  Which symptoms are most common?

e Disease course - pattern and severity of symptoms

e [sthere any association between particular variants and the
types of long COVID symptoms?

Psychosocial e What kinds of mental health impacts are long COVID patients
impacts experiencing?

e What impact can long COVID have on ability to work?

e How does long COVID impact on quality of life overall?

Prevalence/ e What is the estimated prevalence of long COVID in various
incidence groups, including by: age (including children), ethnicity
(including Indigenous), remote/rural geography, social and
economic status, gender, severity of initial infection,
hospitalised vs non-hospitalised, and at various timeframes
after the acuteillness?

e What is the estimated prevalence of long COVID in key
countries, according to sources in country? Which
demographics have been most impacted by long COVID (e.g. in
terms of gender, age, and ethnicity)?

Key countries could include: Australia, the United States, the United
Kingdom, Singapore, Taiwan, Hong Kong, Canada, Ireland, Northern
Ireland, Scotland, Sweden and Spain.

Aetiology e What are the proposed mechanisms which contribute to the
development of long COVID?

Risk factors e What are the risk factors for developing long COVID?

Treatment and e Are there established treatments and supports known to help

support patients with long COVID?

e What are the other treatments being investigated for long
COVID patients?

e What models of care are other countries putting in place/
exploring?

e What guidelines do other countries/ organisations have in place
for rehabilitation of patients with long COVID?
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Prevention (see
also,
vaccination)

Aside from vaccination, are there any other ways to reduce the
risk of developing long COVID once infected with SARS-CoV-2?
(e.g. importance of rest during acute illness)

Vaccination

Does vaccination before infection reduce the symptoms or
incidence of long COVID?

Does previous vaccination affect severity of symptoms in people
with long COVID?

Is it considered safe for patients with long COVID to receive
COVID-19 vaccines?

Does vaccination of patients with existing long COVID affect
their symptoms/ disease course?

Social and
economic
impact

What are the current and projected economic impacts of long
COVID in Australia, the United States, the United Kingdom,
Singapore, Taiwan, Hong Kong, Canada, Ireland, Northern
Ireland, Scotland, Sweden and Spain, according to sources in
country? (Including workforce impacts such as sick
days/absences, financial costs to employers, impacts on
particular sectors).

Policy
responses

How have governments responded to long COVID in Australia,
the United States, the United Kingdom, Singapore, Taiwan,
Hong Kong, Canada, Ireland, Northern Ireland, Scotland,
Sweden and Spain, according to sources in country?

Has the government classed long COVID as a disability?

What social support schemes are available for people with long
CoviD?

What are government recommendations to employers around
how to manage employees with long COVID?

What are the current treatment pathways available for those
facing long COVID and what barriers are people facing in
accessing these pathways?

Intended application of advice

To inform development of support packages and rehabilitation pathways for people

with long COVID

Timeline

First evidence update to be sent on Friday 20 May 2022
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Ongoing updates to be provided every six to eight weeks

COVID-19 has disproportionately affected vulnerable populations and exacerbated
existing inequities, and the burden of long COVID is likely to continue this trend. In New
Zealand, Maori and Pacific peoples make up an increasing proportion of COVID-19
cases, so it is possible that long COVID may have a particularly high burden in these
populations who already face a range of challenges. They may also face additional
barriers seeking or accessing treatment for long COVID or financial barriers to affording
treatment. For some people, long COVID results in being unable to work for an
extended period of time. Support options for these situations need to be considered. In
addition, long COVID is a complex condition that may not be adequately understood or
recognised by the medical profession, creating further difficulties for patients seeking
validation of their experience and support, worsening existing access and equity issues.

Throughout this report, we will consider equity considerations, and specifically explore
guestions related to: What equity issues are evident in long COVID experiences and
responses overseas? Are there any useful examples from overseas of how to ensure
long COVID is addressed equitably? How might New Zealand experience inequities with
respect to long COVID and how could these be mitigated?
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Key Points

No international definition has been agreed upon for ongoing symptoms following acute SARS-CoV-2
infection, however long COVID usually refers to the ongoing nature of symptoms from 4 weeks
onwards.

There are a range of signs and symptoms that have been associated with long COVID. Symptoms can
be respiratory, cardiopulmonary, neurological, or generalised. They can be concurrent, fluctuating
and overlapping. Symptoms that vary in severity and site over time, including symptom-free periods
followed by relapses. The most reported symptoms of long COVID are fatigue or general malaise,
headaches, cognitive impairment or attention disorders, or respiratory symptoms.

Long COVID in children is not well described, and prevalence varies widely. There is some emerging
evidence that signs and symptoms or clinical presentation may differ for children, with NICE in the
UK noting cardiac and respiratory symptoms were less common in children than adults.

The prevalence of long COVID is difficult to establish for a range of reasons, however preliminary
studies suggest that approximately 30% of people who test positive for COVID-19 experience
symptoms for 12 weeks or longer.(1)

Evidence continues to emerge on the cause/s of long COVID. A range of factors have been suggested
to contribute to long COVID, including effects of the virus on the body (particularly on the nervous
system and vascular system); the possibility of virus fragments lingering in the body triggering
ongoing symptoms; or the immune system becoming overactive in response to COVID-19.

Long COVID appears to be more common among people who have severe COVID-19 symptoms
during acute illness but can also affect those who initially had mild or moderate COVID-19. Some
factors that have been associated with an increased risk of long COVID include age, having underlying
health conditions, a higher body mass index, and being female. Vaccines are important in preventing
long COVID and are effective prior to infection and post-infection.

Long COVID patients are reporting multiple psychosocial impacts, including mental health related
impacts, with an impact on the ability of some patients to work.

While the fiscal impacts of the COVID-19 pandemic in general is reasonably well known and reported
on across jurisdictions, the fiscal impacts are less well known, but could include decreased
productivity from a reduction in workforce, to the costs incurred by an individual, including
healthcare costs, lost wages, lost savings, and accrued debt.

There are currently several limitations and challenges in diagnosing long COVID, the most significant
being the current lack of consensus on the definition.

Due to the wide-ranging and multi-organ nature of symptoms, the treatment and rehabilitation
options must vary for people with long COVID. There is an emerging consensus therefore on best
practice which points to the need for multidisciplinary, multispecialty approaches to assessment with
case management tailored to how the disease manifests for each patient, and an individualised
management plan developed.
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° There are an increasing number of guidelines available for clinical management of patients with long
COVID which are briefly presented here.

Introduction

In the early stages of the pandemic, most attention was focused on the acute health impacts of SARS-CoV-2
infection.(2) It was initially thought that although some people have a prolonged and complicated hospital
stay, most people recover from ‘mild’ infections within two weeks and from more serious disease within
three weeks.(3) However, it has become clear that for some people COVID-19 can lead to persistent illness,
with ongoing and often debilitating symptoms.(3-5)

This document is a summary of the current evidence known about the long-term health impacts of COVID-
19, often referred to as long COVID, and the experiences of people living with long-term complications of
COVID-19. It is a collation of expert opinion and the latest scientific and technical research exploring the
ongoing nature or long-term presentation of signs and symptoms that appear or continue to occur after the
acute phase of COVID-19, as well as aetiology, epidemiology, issues related to the impact of vaccination
and new emerging variants. Developments in international guidance from peak bodies on diagnosis,
management, support and rehabilitation pathways will also be explored. It reflects current knowledge at
the time of writing (May 2022). It is a live and working document which will be updated as new evidence
emerges, with an updated report scheduled to be shared every six to eight weeks with the Chief Allied
Health Professions Office, Ministry of Health, Aotearoa New Zealand.

Long COVID terminology and definitions

Ongoing symptoms are common following many viral and bacterial infections, including other
coronaviruses. The term ‘long COVID’ is commonly used to describe signs and symptoms that continue or
develop after acute COVID-19 (four weeks from the initial infection). Symptoms may last for weeks or
months after the acute illness. The presence of lingering symptoms may have a significant impact on the
daily lives of those who are affected, and their family and whanau. Given the numbers of people who have
been or will be infected with SARS-CoV-2 worldwide, the public health impact of long COVID could be
significant.

There is no internationally agreed definition of the long COVID condition yet. However, the WHO
published the following clinical case definition (created by a Delphi consensus) in October 2021:

“Post COVID-19 condition occurs in individuals with a history of probable or confirmed SARS-CoV-2
infection, usually 3 months from the onset of COVID-19 with symptoms that last for at least 2
months and cannot be explained by an alternative diagnosis.

Common symptoms include fatigue, shortness of breath, cognitive dysfunction but also others
which generally have an impact on everyday functioning.

Symptoms may be new onset, following initial recovery from an acute COVID-19 episode, or persist
from the initial illness. Symptoms may also fluctuate or relapse over time. A separate definition
may be applicable for children.”

The Centers for Disease Control and Prevention (CDC) in the US uses the term ‘post-COVID conditions’ to

describe long COVID, defined as a wide range of new, returning, or ongoing health problems people can
experience four or more weeks after first being infected with the virus that causes COVID-19.
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The National Institute for Health and Care Excellence (NICE) in the UK uses the following definitions to

classi

fy the long-term effects of COVID-19:

Ongoing symptomatic COVID-19: Signs and symptoms of COVID-19 from 4 weeks up to 12 weeks.

Post-COVID-19 syndrome: Signs and symptoms that develop during or after an infection consistent

with COVID-19, continue for more than 12 weeks and are not explained by an alternative diagnosis.

It usually presents with clusters of symptoms, often overlapping, which can fluctuate and change

over time and can affect any system in the body.

According to this NICE definition, the term ‘long COVID’ captures signs and symptoms that continue or
develop after acute COVID-19 and includes both ongoing symptomatic COVID19 (from 4 to 12 weeks) and
post COVID-19 syndrome (12 weeks or more). NICE outline that ‘post-COVID-19 syndrome’ may be
considered before 12 weeks while the possibility of an alternative underlying disease is also being assessed.

Across the international literature, long COVID may be referred to by many names, including long COVID,
long-haul COVID, post-acute COVID-19, post-acute sequelae of SARS CoV-2 infection (PASC), long-term
effects of COVID, and chronic COVID.

Symptoms and Signs

There are a range of signs and symptoms that have been associated with long COVID. Signs and symptoms
can vary greatly, and one systematic review and meta-analysis completed in early 2021 found 55 long-term

effects noted across 15 studies.(6) Symptoms can be respiratory, cardiopulmonary, neurological, or
generalised, as it detailed in Table 1 below.(7)

Table 1: Commonly reported symptoms of long COVID

Cardiopulmonary

Difficulty breathing or shortness of breath
Cough

Chest pain, tightness, or heaviness !
Palpitations

Neurological

Cognitive impairment (‘brain fog’, loss of
concentration or memory issues)

Headache

Sleep disturbance

Peripheral neuropathy symptoms (pins and
needles, numbness)

Ongoing changes to smell or taste
Dizziness
Delirium (in older populations)

Musculoskeletal

Muscle aches and pains

Generalised symptoms

e  Fatigue
® Fever
e Pain

e Reduced exercise capacity

Gastrointestinal

e Abdominal pain
e Nausea
e Diarrhoea

e Anorexia and
populations)

reduced appetite (in

Ear, nose, and throat

e Tinnitus
e Earache
e Sorethroat

® Dizziness

older

! Clinical assessment is required to investigate the specific cause
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e  Muscle weakness? Other

¢ Joint pain e  Skin rashes (including vesicular, maculopapular,

urticarial, or chilblain-like lesions on the
Psychological/ psychiatric symptoms3 extremities)

Symot £ . e  Metallic or bitter taste
° mptoms of depression - .
yme P e Metabolic disruption (such as poor control of

diabetes)
e Thromboembolic conditions

e  Symptoms of anxiety

Some research indicates that people experiencing long COVID tend to fall into one of two symptom groups:
those experiencing ongoing respiratory symptoms (including coughing and shortness of breath), combined
with fatigue and headaches; and those experiencing multi-systemic symptoms, affecting the heart, brain and
gut (for example, palpitations and ‘brain fog’).(8)

In addition to the wide range of possible symptoms, some of the key features of long COVID include:(1, 3, 5)

e Concurrence of multisystem, fluctuating and often overlapping 'clusters' of symptoms

e Symptoms that vary in severity and site over time, including symptom-free periods followed by
relapses;

e Symptom severity may range from mild to incapacitating;

e Worsening of symptoms after physical or mental activity

e Relapses may occur in an irregular pattern or in response to specific triggers (e.g. physical or mental
activity, stress, menstruation, heat, or alcohol).

e People may experience new symptoms that were not present during the acute phase of their COVID-
19 infection.

The most commonly reported symptoms of long COVID are fatigue or general malaise, headaches,
cognitive impairment or attention disorders, or respiratory symptoms. One meta-analysis concluded that
the effects largely corresponded with clinical symptoms including fatigue (58%), headache (44%), attention
disorder or cognitive impairment/brain fogginess (27%), hair loss (25%) and dyspnea (24%) (shortness of
breath).(6)

A systematic review and meta-analysis published in mid-April 2022 found over 60 physical and
psychological signs and symptoms with wide prevalence were reported across 39 studies, though notably
most studies had a high or moderate risk of bias. The most reported symptoms were weakness (41%;

95% Cl 25% to 59%), general malaise (33%; 95% Cl 15% to 57%), fatigue (31%; 95% Cl 24% to 39%),
concentration impairment (26%; 95% Cl 21% to 32%) and breathlessness (25%; 95% Cl 18% to 34%). 37%
(95% CI 18% to 60%) of patients reported reduced quality of life; 26% (10/39) of studies presented evidence
of reduced pulmonary function.(9)

There is limited evidence on any association between how symptom presentation may differ between
variants for long COVID, and this area could be confounded by a variety of factors such as the vaccination
rollout, changes in treatment, as well as changes in detection and testing capacities as well as levels of
community prevalence. With the high rates of community transmission of Omicron, and increased
asymptomatic transmission, there is less detection of Omicron occurring, compounded by the shift to
relying on rapid antigen tests. One early observational study found the Alpha variant was more likely to
cause persistent cognitive symptoms when compared to the original Wuhan variant, and mental health
symptoms, though these could have been influenced by a range of causes. In this same study the Alpha

2 Muscle weakness can be a reported symptom, and may also be clinically measured
3 The WHO has noted that the association between long COVID and psychiatric disorders is likely bidirectional
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variant appeared less likely to cause impaired hearing or a loss of sense of smell compared with the original
variant.(10)

Omicron

There is limited data available on Omicron, however initial evidence from the UK’s ONS suggests that
despite lower case severity with Omicron, these variants are still presenting a significant long COVID
burden, as being driven by the higher number of cases.(link, visualisation by Airfinity)

25,000,000 - Delta Variant Dominant Omicron Variant Dominant

20,000,000 4
LK
CcovID-1g 15,000,000 4
cumulative
cenfirmed 10,000,000 4
infections

5,000,000

o

T
01/05/2021 01/07/2021 01/09/2021 01/11/2021 01/01/2022 01/03/2022
1.70

Estimated U.K

1.50
1.20 1,90 1.30 1.30
- - 1.10 1.00 1.10
population with . 0.96 0.95 0.97
self reported
long COVID-19
(Millionz)*

01/04/2021 02/05/2021 06/06/2021 04/07/2021 01/08/2021 05092021 02/10/2021 31/10/2021 06/12/2021 02/01/2022 31/01/2022 05/03/2022

The UK’s ONS conducted a study using self-reported data from COVID-19 cases to explore the impact of
Omicron BA.1 or BA.2 variants on long COVID. The datasuggested

a) For boosted adults, there was no statistically significant difference in the risk of self-reported
long COVID between first infections with the Delta variant and with either Omicron BA.1 or
Omicron BA.2.

b) For boosted adults, the odds of reporting long COVID symptoms four to eight weeks after
infection were 21.8% higher after Omicron BA.2 than Omicron BA.1.

c) For those with only a primary course of two doses, the survey found that the odds of reporting
long COVID symptoms after infection were 49.7% lower in Omicron B.Al infections than the
Delta variant.

Long COVID in children

Long COVID in children is not well described, and the studies to date have generally been of poor quality,
with some major limitations (such as a lack of a clear case definition, arbitrary follow up time points,
subjective assessment, lack of control groups, and low response rates).(11, 12) Evidence is predominantly
limited to select populations without control groups.(13) Relatively few studies have focused on SARS-CoV-
2 infection sequelae in children and adolescents, and large, harmonised longitudinal studies are
needed.(14) Persistent illness in children has been noted in some studies and in patient support groups, but
its prevalence, characteristics and duration are unclear.(15, 16)

Estimates of the prevalence of long COVID in children vary widely.(12) The variability in prevalence
estimates could be due to a range of factors, such as initial SARS-CoV-2 infection severity, different
methodological approaches (clinical assessment vs self-report), definition of cases (diagnosed vs
suspected), variable follow-up times, and prevalence of pre-existing clinical conditions.(13) In the US, a
large long-term study of the impacts of COVID-19 on children has recently begun. It will track up to 1,000

10 of 25


https://www.ons.gov.uk/peoplepopulationandcommunity/healthandsocialcare/conditionsanddiseases/bulletins/prevalenceofongoingsymptomsfollowingcoronaviruscovid19infectionintheuk/6may2022
https://www.ons.gov.uk/peoplepopulationandcommunity/healthandsocialcare/conditionsanddiseases/bulletins/selfreportedlongcovidafterinfectionwiththeomicronvariant/6may2022

Document 5

ROPU - MINISTRY OF
vl o= Request for Advice (RfA) HEALTH

ADVISORY

HANGARAU MANATU HAUORA

children and young adults and evaluate the impacts on their physical and mental health over three
years.[14] Some studies suggest that long COVID in children is less common and tends to be less protracted
than in adults. (17)

There is some emerging evidence that signs and symptoms or clinical presentation may differ for children,
with NICE in the UK noting cardiac and respiratory symptoms were less common in children than adults.

The NICE panel noted that common presentation in children is a lack of concentration, short-term memory
loss, and/or difficult doing everyday tasks >4 weeks after acute COVID-19 illness.

Some of the studies of long COVID in children include:

o A review of studies of long COVID in children and adolescents identified 14 heterogeneous studies
(4 cross-sectional, 9 prospective cohort, 1 prospective cohort) investigating long COVID symptoms
in a total of 19,426 children and adolescents. The prevalence of long COVID symptoms varied from
4% to 66%, and there was also large variation in the reported frequency of different symptoms.
Zimmerman et al (2021) note that all the studies in their review were likely to have been conducted
before the Delta variant became dominant, which may have a different risk of long COVID.(12)

e Arecent pre-print describes a German study of 157,134 individuals (11,950 children/adolescents
and 145,184 adults) with confirmed COVID-19.(18) The COVID-19 and control cohorts were well-
balanced regarding covariates. For all adverse health outcomes combined, incidence rates (IRs) in
the COVID-19 cohort were significantly higher than those in the control cohort in both
children/adolescents. Incidence rate ratio (IRR) estimates were similar for the age groups 0-11 and
12-17. Incidence rates in children/adolescents were consistently lower than those in adults. Among
the specific outcomes with the highest IRR and an incidence rate of at least 1/100 person-years in
the COVID-19 cohort in children and adolescents were malaise/fatigue/exhaustion, cough, and
throat/chest pain.

e The UK Office of National Statistics found that 9.8% of children aged 2-11 years and 13% aged 12-
16 years reported at least one ongoing symptom five weeks after a positive diagnosis, whereas 25%
of adults aged 35-69-years had symptoms five weeks after a positive diagnosis.(19, 20)

e A paper describing data from the UK COVID Symptom Study (a citizen science project with data
collected via an app, which has some associated limitations) found that of 1,734 children aged 5-17
years who were symptomatic at the time of their positive test and reported symptoms regularly for
at least 28 days, 4.4% had an illness duration of at least 28 days.(15) Ongoing symptoms for at least
28 days was less common in younger children aged 5-11 years (3.1%, p=0.046). Over 98% of 1,379
children had recovered by 56 days.(15) However, there may be some bias as using apps is likely to
select participants from higher socio-economic background, who have a lower risk of poor
outcomes.(12)

o One of the earliest studies on long COVID in children (a cross-sectional study of 129 children in Italy
who were diagnosed with COVID-19 between March and November 2020) reported that 42.6% of
children surveyed had one or more symptoms >60 days post infection.(21) This included children
with mild or asymptomatic initial infection.

e A cohort study of 136 children (most of whom had mild or asymptomatic COVID-19) in Melbourne
in 2020 observed that 8% of children had post-acute symptoms. They found that full recovery
occurred within weeks of acute symptom onset and reported symptoms were mild in severity but
noted this was a young cohort (median age three years).(17)
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Long-term SARS-CoV-2 infection—associated symptoms can be difficult to distinguish from pandemic-
associated symptoms.(11, 12) Some studies have found that children who tested negative for COVID-19
have had similar symptoms, which are common after other viral infections, and could also be due to the
experience of lockdown and other social restrictions.(22, 23) Given that acute COVID-19 generally poses a
low risk to children, an accurate determination of the risk of long COVID is important in the debate about
the risks and benefits of vaccination in this age group.(12) Similar to adults, it is likely that long COVID in
children may have a greater impact on those from socioeconomically disadvantaged areas and ethnic
minortity groups.(14)

In summary, “the relative scarcity of studies of long COVID and the limitations of those reported to date
mean the true incidence of this syndrome in children and adolescents remains uncertain. The impact of
age, disease severity and duration, virus strain, and other factors on the risk of long COVID in this age group
also remains to be determined.”(12) However, even if the proportion of children experiencing post-acute
impacts is relatively low, if transmission is widespread (as has been with Omicron), then the impact of
persisting symptoms will be considerable.

Epidemiology

Prevalence and incidence
The prevalence of long COVID is difficult to establish for a range of reasons, including:(6, 24, 25)

e Studies of long COVID have used different measurement criteria and different inclusion criteria, so
they cannot be reliably compared. Studies also often differ in the way they collect data.

e Studies have focused on different groups of people, different symptoms, and time intervals, and
used different sample sizes.

e Most studies report the frequency of at least one symptom (not necessarily the same symptom),
rather than a cluster of symptoms.

e Published studies may not be representative of everyone who has long COVID.

e Difficulties in accessing COVID-19 testing in different countries may mask the true number of long
COVID cases if studies require testing confirmation of the initial infection. In addition, testing
policies vary between countries.

e The ways in which responses are elicited can impact estimated prevalence (e.g., app users are self-
selected and responsible for recording symptoms, which can result in sampling and recording
biases). In addition, many studies use retrospective self-reported symptoms.

e Some tools validated for other diseases may not be appropriate for use in long COVID patients.

e The prevalence of long COVID may also vary greatly depending on the groups studied (for example,
app users vs population studies vs studies of patients who were hospitalised).

Despite these limitations, there is increasing evidence that a significant proportion of people experience
long COVID, and there are concerns that these long term effects may occur on a scale that “could
overwhelm existing health care capacity, particularly in low- and middle-income countries.”(10)
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Please see the below table for an overview of prevalence estimates from some key sources, systematic

reviews and meta-analyses.

Paper

Population / Aim/
Number of studies

Key findings

Prevalence of ongoing

symptoms following

coronavirus (COVID-19)

infection in the UK: 6

National Statistics UK.

May 2022. The Office for

1.8 million people
(self-reported)

An estimated 1.8 million people living in private households in the
UK (2.8% of the population) were experiencing self-reported long
COVID (symptoms persisting for more than four weeks after the
first suspected coronavirus infection that were not explained by
something else) as of 3 April 2022.

in mid-April 2022(26):
Chen, C., et al., Global
Prevalence of Post
COVID-19 Condition or
Long COVID: A Meta-

Review. The Journal of
Infectious Diseases,
2022.

A systematic review and
meta-analysis published

Analysis and Systematic

50 studies were
included and 41
were part of the
meta-analysis.

As of 16 April 2022, the global estimated pooled prevalence of
post COVID-19 condition was 0.43 (95% Cl: 0.39,0.46), or 200
million individuals.

- Regional prevalence estimates were Asia— 0.51 (95% Cl:
0.37,0.65), Europe— 0.44 (95% Cl: 0.32,0.56), and North
America— 0.31 (95% Cl: 0.21,0.43).

-Global prevalence for 30, 60, 90, and 120 days after infection
were estimated to be 0.37 (95% Cl: 0.26,0.49), 0.25 (95% Cl:
0.15,0.38), 0.32 (95% Cl: 0.14,0.57) and 0.49 (95% Cl: 0.40,0.59),
respectively.

-Hospitalised and non-hospitalised patients had estimates of 0.54
(95% Cl: 0.44,0.63) and 0.34 (95% Cl: 0.25,0.46), respectively.

- Denmark has the highest estimate of Long COVID-19 per 100,000
people (defined in this case as at least one symptom of COVID-19
up to 120 days after infection), with 23,558, followed by Andorra
(23,329), and Israel (23,194).

-The United States has the highest absolute number of Long
COVID-19 cases, with 25,141,186, followed by India (22,824,713),
and France (12,526,469).

Systematic review and

in August 2021 (6):
Lopez-Leon, S., et al.,

effects of COVID-19: a
systematic review and

16144.

meta-analysis published

More than 50 long-term

meta-analysis. Scientific
Reports, 2021. 11(1): p.

Estimated that the number of people with SARS-CoV-2 who
developed one or more long-term symptoms could be as high as
80% of patients.

review (10):

Groff, D., et al., Short-
term and Long-term
Rates of Postacute

October 2021 systematic

Sequelae of SARS-CoV-2

The mean age was
54.4 years, and 79%
were hospitalised
during acute COVID-
19. High-income
countries

The median (IQR) proportion of COVID-19 survivors experiencing
at least 1 post-acute sequelae of COVID-19 (PASC) was 54.0%
(45.0%-69.0%; 13 studies) at 1 month (short-term), 55.0% (34.8%-
65.5%; 38 studies) at 2 to 5 months (intermediate-term), and
54.0% (31.0%-67.0%; 9 studies) at 6 or more months (long-term).

13 of 25

HEALTH

MANATU HAUORA



https://www.ons.gov.uk/peoplepopulationandcommunity/healthandsocialcare/conditionsanddiseases/bulletins/prevalenceofongoingsymptomsfollowingcoronaviruscovid19infectionintheuk/6may2022
https://www.ons.gov.uk/peoplepopulationandcommunity/healthandsocialcare/conditionsanddiseases/bulletins/prevalenceofongoingsymptomsfollowingcoronaviruscovid19infectionintheuk/6may2022
https://www.ons.gov.uk/peoplepopulationandcommunity/healthandsocialcare/conditionsanddiseases/bulletins/prevalenceofongoingsymptomsfollowingcoronaviruscovid19infectionintheuk/6may2022
https://www.ons.gov.uk/peoplepopulationandcommunity/healthandsocialcare/conditionsanddiseases/bulletins/prevalenceofongoingsymptomsfollowingcoronaviruscovid19infectionintheuk/6may2022
https://www.ons.gov.uk/peoplepopulationandcommunity/healthandsocialcare/conditionsanddiseases/bulletins/prevalenceofongoingsymptomsfollowingcoronaviruscovid19infectionintheuk/6may2022

Document 5
SCIENCE & RopU MINISTRY OF

Teomicn B Request for Advice (RfA) HEALTH

PUTAIAO ME TE
HANGARAU MANATU HAUORA

ADVISORY

Infection: A Systematic contributed 79% of That is, more than half of COVID-19 survivors experienced PASC 6
Review. JAMA Network the studies. months after recovery.

Open, 2021. 4(10): p.
€2128568-e2128568.

Taquet M, Dercon Q, A retrospective Among COVID-19 survivors (mean [SD] age: 46.3 [19.8], 55.6%
Luciano S, Geddes JR, cohort study based female), 57.00% had one or more long-COVID feature recorded
Husain M, Harrison P)J on linked electronic | during the whole 6-month period (i.e., including the acute phase),
(2021) Incidence, co- health records and 36.55% between 3 and 6 months.

occurrence, and (EHRs) data from 81

Findings showed that the highest prevalence is in Asia, followed by
evolution of long-COVID million patients .
Europe and North America.

features: A 6-month including 273,618
retrospective cohort COVID-19 survivors. | The data is limited due to being self-reported with the studies
study of 273,618 definitions of long COVID varying from 4 to 12 weeks. .

survivors of COVID-19.
PLoS Med 18(9):
€1003773. (27)

Aetiology

Long COVID is complex and there is likely to be more than one mechanism that contributes to its
development. Evidence continues to emerge on the molecular contributors to long COVID, which may
inform advice for management and treatment.

A range of factors have been suggested to contribute to the development of long COVID, including effects
of the virus on the body (particularly on the nervous system and vascular system); the possibility of virus
fragments lingering in the body triggering ongoing symptoms; or the immune system becoming overactive
in response to COVID-19. The current four main theories suggest possible causes may be: (link)

1) persistent virus or viral antigens causing chronic inflammation
2) autoimmunity triggered by infection

3) dysbiosis and viral reactivation

4) unrepaired tissue damage

More research is needed to better understand the potential immunological mechanisms contributing to the
development of long COVID. Some people with long COVID are experiencing similar symptoms to myalgic
encephalomyelitis / chronic fatigue syndrome (ME/CFS) and other post-viral infections. There is research
underway to investigate how long COVID may be related to these conditions.

Risk Factors

There is a growing body of evidence on which groups are at greatest risk of developing persistent
symptoms.

Long COVID appears to be more common among people who have severe COVID-19 symptoms during
acute illness but can also affect those who initially had mild or moderate COVID-19. Even people who
initially had no symptoms may go on to develop long COVID.(28) Long COVID is seen in all age groups.
However, it appears to be less common in children and adolescents than in adults.
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Some factors that may be associated with increased chance of having long COVID symptoms have been
identified, and these include:

e older age (4, 8, 29) (link)

e having more than one underlying chronic medical condition or pre-existing conditions
e a higher body mass index (obesity) (29)

e being female (29, 30)(link)

e hospitalisation during acute COVID 19 (31)

e multiple early symptoms (32, 33)

In the UK’s Coronavirus (COVID-19) Infection Survey, prevalence of self-reported long COVID was greatest
in people aged 35 to 49 years, females, people living in more deprived areas, those working in social care,
teaching and education or health care, and those with another activity-limiting health condition or
disability. Notably, this was self-reported rather than from clinical diagnosis.(link)

Other factors that immunologically may predispose people to a greater risk of long COVID have been
noted,(32) and these include having a greater viral load during early stages of infection, the presence of
autoantibodies,(34) imbalances or compositional alterations in- gut microbiome,(34, 35) and vaccination
status.(36) Previous Epstein-Barr infection or a reactivation of latest viruses during initial infection has also
been noted.(34, 37)

Prevention

Vaccination
The impact of vaccination prior to infection on long COVID

The UKHSA conducted a rapid evidence briefing in January 2022 which investigated the effectiveness of
vaccination against long COVID.(38) This briefing collated evidence from eight studies which investigated
the effectiveness of vaccinationagainst long COVID prior to infection. Most evidence suggested full
vaccination (a primary course) made participants less likely to develop long COVID symptoms after
infection. This was seen in short (4 weeks), medium (12-20 weeks) and long (6 months) term timeframes
after infection. In two of the eight studies, participants that were fully vaccinated were less likely to report
the following symptoms in the medium to long term: fatigue, persistent muscle pain, headache, hair loss,
weakness in arms and legs, shortness of breath, dizziness, anosmia, interstitial lung disease, myalgia and
other pain.(38) All participants in these studies had experienced COVID-19 infections, and therefore an
underestimation of the effectiveness of vaccinations in preventing long COVID is likely, as the studies did
not measure cases where vaccination contributed to preventing infections altogether.

One study found that people that were fully vaccinated (defined as a primary course) prior to infection had
approximately half the chance of developing symptoms that lasted longer than 28 days than people that

had not been vaccinated, suggesting a benefit in preventing long COVID.(36) The United Kingdom’s Office
for National Statistics showed similar data, suggesting a 41.1% lower risk of long COVID symptoms after 12

weeks in people with at least two doses of COVID-19 vaccine when compared to people of relative socio-
demographic but not fully vaccinated.
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There is no data in children about the level of protection provided by vaccination against the incidence of
long COVID (in addition to that from protection against infection) in those who have become infected after
vaccination.

The impact of vaccination after infection on long COVID

It is recommended that after a COVID-19 infection, people should start or continue their vaccination after 3
months from recovery.

The UKHSA rapid evidence briefing also reported on 3 studies which compared people with long COVID
who were infected with COVID-19 then subsequently vaccinated to participants that remained
unvaccinated following infection. All three studies reported that the cohort who received the vaccinations
were significantly less likely to experience long COVID symptoms shortly after vaccination and over
longer periods.(38)

A community-based cohort study of 28,356 participants (mean age 46 years, 56% female, 89% white) from
the UK’s COVID-19 Infection Survey examined the trajectory of long COVID symptoms following COVID-19
vaccination. Participants were aged 18 to 69 years who received at least their first vaccination after test-
confirmed infection. The study had a median follow-up of 141 days from first vaccination (among all
participants) and 67 days from second vaccination (84% of participants). First vaccination was associated
with an initial 12.8% decrease (95%Cl: -18.6% to -6.6%) in the odds of long COVID, but increasing by 0.3%
(-0.6% to +1.2%) per week after the first dose. Second vaccination was associated with an 8.8% decrease
(-14.1% to -3.1%) in the odds of long COVID, with the odds subsequently decreasing by 0.8% (-1.2% to
-0.4%) per week. There was no statistical evidence of heterogeneity in associations between vaccination
and long COVID by socio-demographic characteristics, health status, whether hospitalised with acute
COVID-19, vaccine type (adenovirus vector or mRNA), or duration from infection to vaccination.(39)

As part of a federated research study with the COVID-19 Patient Recovery Alliance, Arcadia Data Research
(Arcadia.io) performed a retrospective analysis of the medical history of 240,648 COVID-19-infected
persons to identity factors influencing the development and progression of long COVID. Data were
captured directly from electronic health record (EHR) systems, practice management systems. This analysis
revealed that patients who received at least one dose of any of the three COVID vaccines available in the
US (Pfizer, Modern or Janssen) prior to their diagnosis with COVID-19 were 7-10 times less likely to report
two or more long-COVID symptoms compared to unvaccinated patients. Furthermore, unvaccinated
patients who received their first COVID-19 vaccination within four weeks of SARS-CoV-2 infection were 4-6
times less likely to report multiple long-COVID symptoms, and those who received their first dose 4-8
weeks after diagnosis were 3 times less likely to report multiple long COVID symptoms compared to those
who remained unvaccinated. The study authors argue that this relationship supports the hypothesis that
COVID-19 vaccination is protective against long COVID and that effect persists even if vaccination occurs
up to 12 weeks after COVID-19 diagnosis.(40)

Additionally, one study assessed the timing of vaccination following COVID diagnosis and concluded that
people who were vaccinated sooner were likely to report less long COVID symptoms than unvaccinated
people. However, in both vaccinated and unvaccinated people following infection, most people (up to 70%)
reported no change to long COVID symptoms after vaccination.(41) The study population were limited to
44 vaccinated patients with 22 matched unvaccinated patients, and therefore larger studies are needed.

A study in the UK surveyed 900 people living with long COVID and evaluated the impact of their first COVID-
19 vaccination on their symptoms. In this 57.9% of people reported an improvement to symptoms, 24.2%
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no change and 17.9% reported deterioration. The report also stated that people who received mRNA
vaccines tended to report larger levels of improvement compared to adenovector vaccines. This is the
largest survey to date of people living with long COVID, however due to the self-reporting nature of the
survey, it is noted that a randomised controlled trial would be required confirm any direct links between
that it observed between vaccination and improvement to long COVID symptoms.(42)

Impacts

Psychosocial impacts

The functional impairment experienced by some people with long COVID and the toll managing symptoms
has on quality of life is becoming clearer. An early patient-led study of 3,762 self-described long haulers in
56 countries found 45.2% (42.9% to 47.2%) reported requiring a reduced work schedule compared to pre-
illness and 22.3% (20.5% to 24.3%) were not working at the time of the survey due to their health

conditions.(43).

Long COVID patients are reporting multiple psychosocial impacts, including mental health related
impacts. This includes reporting experiences of feeling depressed, anxious, or worried.(44) (44)Another
article considering guidance to support patients experiencing long COVID found several specific mental
health challenges, including: post-traumatic stress disorder (PTSD), major depressive disorder, anxiety
disorders, sleep disorders, phobias, fears with avoidant behaviours, health anxieties, obsessive-compulsive
disorder (OCD) and adjustment disorder related to living with long COVID-19 symptoms, social exclusion
and addictions (as a form of coping), and neuropsychiatric disorders.(45)

Additionally, long COVID has had an impact on the ability of some patients to work. People with ongoing
symptomatic COVID-19 or post-COVID-19 syndrome who report increased absence or reduced
performance in education or work may need extra support and recovery time.(46) Long COVID therefore
limits the ability of people to return to work and to socialise, not only potentially further affecting their

mental health, but also having economic consequences for them, their whanau and society.(5)

Overall, long COVID is having an impact on reported quality of life. An online survey study completed in
2021 found an overall reduction in quality of life, and this was due to a range of the symptoms reported
which included sleep quality, breathlessness, physical activity and mental health.(44)

Social and economic impacts

While the fiscal impacts of the COVID-19 pandemic in general is well known and reported on across
jurisdictions, the fiscal impacts of long COVID specifically are less well known and scarcely reported on, as
the impacts are hard to quantify given the wide variety of variables involved. The impact of long COVID
can be looked at from multiple angles, from decreased productivity from a reduction in workforce, to the
costs incurred by an individual, including healthcare costs, lost wages, lost savings, and accrued debt.

The Solve Long COVID initiative, a non-profit research and advocacy group in the United States has
estimated that the disability caused by long COVID has cost $386 billion dollars in the United States alone,
when considering only the personal financial impact on affected individuals, like lost wages, lost savings,
and healthcare costs, from the beginning of the pandemic through to January 31 2022.(link)

Further work to measure the financial impact of long COVID is still required to fully understand its scale.
Countries across the globe have committed varying levels of financial resources to diagnose, understand
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and treat the condition, but research and reporting regarding the overall financial impact and the second
and third order financial effects of long COVID is currently scarce.

The social and economic burden of long COVID will affect Maori and Pacific peoples to a greater degree, as
they have accounted for a greater proportion of cases during Aotearoa New Zealand'’s Delta and Omicron
outbreaks.

Treatment and Support

Diagnosis

There are currently several limitations and challenges in diagnosing long COVID, the most significant being
the current lack of consensus on the definitions of long COVID (as is detailed above).

Although there are a wide range of symptoms that can present for long COVID, many of these symptoms
are common from a multitude of other conditions, making them hard to decipher or confirm as long COVID.
Additionally, ongoing symptoms may vary widely and will affect people in diverse ways, and symptoms can
be diverse with multiorgan involvement. Long COVID is multi-factorial, and more than one mechanism may
be implicated in clinical presentations.(47)

Compounding the lack of clear definitions, due to the relative newness of the condition, there may be a
limited amount of knowledge of the condition known by many health care professionals.

There is currently no specific tests to aid in the diagnosis.

Models of care

Due to the wide-ranging and multi-organ nature of symptoms, the treatment and rehabilitation options must
vary for people with long COVID. There is an emerging consensus therefore on best practice which points to
the need for multidisciplinary, multispecialty approaches to assessment with case management tailored to
how the disease manifests for each patient,(5) and an individualised management plan developed.(48) Some
patients may find it useful to keep track of their symptoms. Keeping a log of symptoms can help better
understand them, identify which symptoms impact them most, and identify patterns and changes in their
symptoms.(49)

Internationally, multidisciplinary teams are working together to tackle the unique symptoms each patient
experiences and tailoring treatment to them.(3) Countries are creating dedicated treatment guidelines and
care pathways, and the US, UK and Germany have opened post-COVID clinics as one-stop-shops for
treatment and support. For example, an Adult Post-Acute COVID clinic at Vanderbilt University brings
together specialists from internal medicine, infectious disease, pulmonology, cardiology, ophthalmology,
psychology, physical medicine, ear, nose and throat, speech pathology and neurology.(3) Physical therapy,
physiotherapy, and occupational therapy have also been key tools used for those struggling with fatigue.
Nutritional support has also been important, with lethargy having flow-on effects onto the ability to cook and
prepare food, resulting in some struggling with malnutrition.(50)

Specific symptom management will usually be pragmatic, with avoidance of over-investigation.(48, 51)

For Aotearoa New Zealand, an equity focus with a co-design approach with key affected communities of
those living with long COVID, Maori and Pacific peoples is key. Patient and peer support networks have
played a key role in the initial response to long COVID.
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International guidelines on rehabilitation and management

Existing international guidelines propose that the initial management of long COVID should be in primary
care and should include a series of investigations both to characterise how the individual is affected and to
exclude other conditions that may coexist. Management, referrals and care pathways should then be tailored
to the manifestations of disease, including investigation and referral for signs of involvement of different
organ systems (5). The patient voice has been critical in shaping awareness of long COVID internationally and
within New Zealand, and patient- and whanau-centred care should continue to be the focus.

Alongside treatment options, support and care services may be needed for people with persistent
symptoms. Counselling and psychological support may be needed to address high rates of poor mental
health, and many of the post-COVID clinics set up throughout the US and UK contain psychology services or
referrals.(52)

There are an increasing number of guidelines available for clinical management of patients with long COVID.
Some of these are listed below. These might be useful to consult when developing New Zealand specific

guidelines.

Source Title Date Link Notes
Australian Australian | Living https://app. | Guidance for clinicians on:
National Guidelines | Guidelines| | magicapp.or - Assessing and diagnosing post-COVID conditions
COVID-19 for the ast g/#/guidelin - A consensus recommendation of symptoms and
o clinical e/L4Q5An/s signs

Clinical care of updated 9 ection/jDJJJ - Management and care of people with post-
Evidence people May 2022 | g COVID-19 condition

with

COVID-19:

Post

COVID-19
National COVID-19 | Version https://www | Guidance for clinicians on:
Institute rapld ' 1.14. .ane.org.uk[ - Identification
for Health | guideline: published guidance/ng

. - Assessment

and Care | managing | on 188/resourc - Investigations and referral
Excellence | the 01.03.202 | es/covid19- - Planning care
(NICE), longterm 2 rapid- . .

) . - Management (including self-management or
Scottish effects of guideline- e
Intercollegi | COVID-19 managing- suppo'rjced. managewent, multidisciplinary
ate t—g_g_he- rehabilitation, a'nd 'flddltlona.l support)

Guidelines Eterm- - Follow-up, monitoring and discharge
“ongrerm- - Sharing information and continuity of care

Network effects-of - Service organisation
(SIGN) and covid19-pdf- - Common symptoms
Royal 2103551574 - Equality considerations
College = of 2
General
Practitione
rs (RCGP)
Centres for | Interim June 2021 | https://www | Includes guidance on general clinical considerations,
Disease Guidance .cdc.gov/cor | patient history and physical examinations, assessment and
Controland | on onavirus/20 | testing, management and public health recommendations.
Prevention | Evaluating 13- The guidelines argue many post-COVID conditions can be
(CDC), USA ?cr:rd Caring %_@9@ mfanaged by prima(rjy care pror\]/iders, with the ir;corporlatior}

. - of patient-centered approaches to optimise the quality o

\F/)va:tt:;}en:)st- care/post- life and function in affected patients.
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https://www.nice.org.uk/guidance/ng188/resources/covid19-rapid-guideline-managing-the-longterm-effects-of-covid19-pdf-51035515742
https://www.nice.org.uk/guidance/ng188/resources/covid19-rapid-guideline-managing-the-longterm-effects-of-covid19-pdf-51035515742
https://www.nice.org.uk/guidance/ng188/resources/covid19-rapid-guideline-managing-the-longterm-effects-of-covid19-pdf-51035515742
https://www.nice.org.uk/guidance/ng188/resources/covid19-rapid-guideline-managing-the-longterm-effects-of-covid19-pdf-51035515742
https://www.nice.org.uk/guidance/ng188/resources/covid19-rapid-guideline-managing-the-longterm-effects-of-covid19-pdf-51035515742
https://www.nice.org.uk/guidance/ng188/resources/covid19-rapid-guideline-managing-the-longterm-effects-of-covid19-pdf-51035515742
https://www.cdc.gov/coronavirus/2019-ncov/hcp/clinical-care/post-covid-index.html
https://www.cdc.gov/coronavirus/2019-ncov/hcp/clinical-care/post-covid-index.html
https://www.cdc.gov/coronavirus/2019-ncov/hcp/clinical-care/post-covid-index.html
https://www.cdc.gov/coronavirus/2019-ncov/hcp/clinical-care/post-covid-index.html
https://www.cdc.gov/coronavirus/2019-ncov/hcp/clinical-care/post-covid-index.html
https://www.cdc.gov/coronavirus/2019-ncov/hcp/clinical-care/post-covid-index.html
https://www.cdc.gov/coronavirus/2019-ncov/hcp/clinical-care/post-covid-index.html
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CoVvID covid- Objective laboratory or imaging findings should not be
Conditions index.html used as the only measure or assessment of a patient’s well-
being; lack of laboratory or imaging abnormalities does not
invalidate the existence, severity, or importance of a
patient’s symptoms or conditions.
Healthcare professionals and patients are encouraged to
set achievable goals through shared decision-making and
to approach treatment by focusing on specific symptoms
(e.g., headache) or conditions (e.g., dysautonomia); a
comprehensive management plan focusing on improving
physical, mental, and social wellbeing may be helpful for
some patients.
BMIJ Managem | Aug 2020 https://www | Guidance for the management of people with long COVID
Practice ent of .bmj.com/co | in primary care.
Pointer post-acute ntent/370/b
(51) COVID-19 mj.m3026
in primary
care
The Royal Caring for | Oct 2020 https://www | This document aims to support general practice to
Australian adult .racgp.org.a | collaborate with local hospital services in the care of
College of patients u/FSDEDEV/ | patients with these conditions.
General with media/docu
Practitione | postCOVID ments/RACG
rs (48) -19 P/Coronavir
conditions us/Post-
COVID-19-
conditions.p
df
Scottish Managing | Dec 2020 https://www | This document covers care for people who have symptoms
Intercollegi | the long- .sign.ac.uk/ that develop during or after an infection consistent with
ate term media/1833 | COVID-19, continue for more than four weeks and are not
Guidelines | effects of /sign161- explained by an alternative diagnosis. It also provides
Network COovVID-19 long-term- advice on diagnosis and management based both on the
(SIGN) (53) effects-of- best available evidence and the knowledge and experience
covid19- of the expert panel.
11.pdf
Ontario Post- Dec 2021 https://www | This document includes guidance for primary care on:
Health COVID-19 .ontariohealt - Assessment
Condition: h.ca/sites/o - Testing
Guidance ntariohealth - Diagnosis
for [files/2021- - Physical examination
Primary 12/PostCovi - Management
Care dConditions
ClinicalGuida
nce_ EN.pdf
Chartered COVID-19 | August https://www | UK guidance for physiotherapy service delivery for adults
Society of | Rehabilitat | 2021 .csp.org.uk/ | who are hospitalised due to acute COVID-19 or long COVID
Physiother | ion publications
apy Standards /covid-19-
community-
rehabilitatio
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https://www.racgp.org.au/FSDEDEV/media/documents/RACGP/Coronavirus/Post-COVID-19-conditions.pdf
https://www.racgp.org.au/FSDEDEV/media/documents/RACGP/Coronavirus/Post-COVID-19-conditions.pdf
https://www.racgp.org.au/FSDEDEV/media/documents/RACGP/Coronavirus/Post-COVID-19-conditions.pdf
https://www.racgp.org.au/FSDEDEV/media/documents/RACGP/Coronavirus/Post-COVID-19-conditions.pdf
https://www.racgp.org.au/FSDEDEV/media/documents/RACGP/Coronavirus/Post-COVID-19-conditions.pdf
https://www.racgp.org.au/FSDEDEV/media/documents/RACGP/Coronavirus/Post-COVID-19-conditions.pdf
https://www.racgp.org.au/FSDEDEV/media/documents/RACGP/Coronavirus/Post-COVID-19-conditions.pdf
https://www.racgp.org.au/FSDEDEV/media/documents/RACGP/Coronavirus/Post-COVID-19-conditions.pdf
https://www.racgp.org.au/FSDEDEV/media/documents/RACGP/Coronavirus/Post-COVID-19-conditions.pdf
https://www.racgp.org.au/FSDEDEV/media/documents/RACGP/Coronavirus/Post-COVID-19-conditions.pdf
https://www.sign.ac.uk/media/1833/sign161-long-term-effects-of-covid19-11.pdf
https://www.sign.ac.uk/media/1833/sign161-long-term-effects-of-covid19-11.pdf
https://www.sign.ac.uk/media/1833/sign161-long-term-effects-of-covid19-11.pdf
https://www.sign.ac.uk/media/1833/sign161-long-term-effects-of-covid19-11.pdf
https://www.sign.ac.uk/media/1833/sign161-long-term-effects-of-covid19-11.pdf
https://www.sign.ac.uk/media/1833/sign161-long-term-effects-of-covid19-11.pdf
https://www.sign.ac.uk/media/1833/sign161-long-term-effects-of-covid19-11.pdf
https://www.sign.ac.uk/media/1833/sign161-long-term-effects-of-covid19-11.pdf
https://www.ontariohealth.ca/sites/ontariohealth/files/2021-12/PostCovidConditionsClinicalGuidance_EN.pdf
https://www.ontariohealth.ca/sites/ontariohealth/files/2021-12/PostCovidConditionsClinicalGuidance_EN.pdf
https://www.ontariohealth.ca/sites/ontariohealth/files/2021-12/PostCovidConditionsClinicalGuidance_EN.pdf
https://www.ontariohealth.ca/sites/ontariohealth/files/2021-12/PostCovidConditionsClinicalGuidance_EN.pdf
https://www.ontariohealth.ca/sites/ontariohealth/files/2021-12/PostCovidConditionsClinicalGuidance_EN.pdf
https://www.ontariohealth.ca/sites/ontariohealth/files/2021-12/PostCovidConditionsClinicalGuidance_EN.pdf
https://www.ontariohealth.ca/sites/ontariohealth/files/2021-12/PostCovidConditionsClinicalGuidance_EN.pdf
https://www.ontariohealth.ca/sites/ontariohealth/files/2021-12/PostCovidConditionsClinicalGuidance_EN.pdf
https://www.ontariohealth.ca/sites/ontariohealth/files/2021-12/PostCovidConditionsClinicalGuidance_EN.pdf
https://www.csp.org.uk/publications/covid-19-community-rehabilitation-physiotherapy-service-delivery
https://www.csp.org.uk/publications/covid-19-community-rehabilitation-physiotherapy-service-delivery
https://www.csp.org.uk/publications/covid-19-community-rehabilitation-physiotherapy-service-delivery
https://www.csp.org.uk/publications/covid-19-community-rehabilitation-physiotherapy-service-delivery
https://www.csp.org.uk/publications/covid-19-community-rehabilitation-physiotherapy-service-delivery
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Policy Responses

The full magnitude of the long COVID burden globally is still yet to be known, with countries all at varying
stages of their response to COVID-19, with some only having experienced significant outbreaks following
the emergence of the Omicron variant, resulting in a lack of first-hand experience in addressing long COVID
and undeveloped systems to respond to and report on long COVID.

In order for an equitable policy response in Aotearoa New Zealand, partnership and shared decision-making
with key affected communities, including those with long COVID, the Maori Health Authority, the Ministry
for Pacific Peoples, and the New Ministry for Disabled People.

United Kingdom: The UK government has set up over 80 specialist clinics' to provide support to those
suffering from long COVID, which provide psychological and physiological support services. Further
research funding is being provided through grants to NGOs and healthcare providers through the National
institute of health, to date only around 50 million pounds of funding has been provided for research in to
Long COVID." The UK government has made Statutory Sick Payments, Universal Credit or Employment and
Support Allowance (ESA) available to people if Long COVID affects how much they can work. Affected
individuals can also apply for a Personal Independence Payment if they have difficulty with everyday tasks
and getting around.™ The UK’s response has endeavoured to provide all information in accessible and age-
appropriate formats so that people can understand and take part in decisions about their care, as guided by
the NICE guidelines on shared decision making and good patient experiences.

United States: As of July 2021, long COVID, also known as post-COVID conditions, can be considered a
disability under the Americans with Disabilities Act.” President Joe Biden has directed federal agencies to
support patients and doctors by providing science-based best practices for treating long COVID,
maintaining access to insurance coverage, and protecting the rights of workers as they try to return to jobs
while coping with the uncertainties of the malaise."

France: Since the French government identified Long COVID at the end of the first wave of the virus in
spring 2020, it has been watching the issue closely in order to care for those affected and to better
understand the disease. On 17 March 2022, the Health Minister published a statement recognising Long
COVID as a health concern in France and acknowledging the necessity for ongoing research into its
prevalence, diagnosis, and treatment.”

Germany: The German Government has committed to the establishment of a Germany-wide network of
2,580 competence centres and interdisciplinary outpatient clinics to further research and ensure needs-
based care around the long-term effects of COVID-19. German physicians dealing with Long COVID have
established a dedicated national association, with thirteen specialised working groups, to promote
research, share information and improve the treatment of patients suffering from Long COVID.

Sweden: The Swedish government has implemented a number of responses to Long COVID. It has
supported research on COVID-19 through funding to the Swedish Research Council and tasked the Swedish
Agency for Health and Care Services Analysis with mapping Long COVID care across the country. The
National Board of Health and Welfare has produced guidelines and statistical reports to support the health
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and welfare system in meeting the needs of Long COVID sufferers. However, the general lack of
information about the condition, and awareness of it, as well as the immense pressure on the healthcare
system during the pandemic, means that a system for testing and assessment, treatment, and support
available to sufferers is not yet fully functioning.”"

Next Steps
2 Share with CAPHO
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This form contains the details relevant to the questions posed to the Science and Technical Advisory (STA).
STA will respond to the request using this form which will also be stored in STA content management
system for future reference.

This form, or parts of it, may also be forwarded to other relevant parties as appropriate.

Long COVID Evidence Update
Underlying science and long-term health impacts of COVID-19
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Ministry of Health.
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Approved by Dan Bernal, Manager, Science & Technical Advisory
Deliverables A review of the evidence and health impacts on long-term effects of COVID-19

Background/Context

Request Outline In developing a work programme for long COVID, CAHPO have requested a regular
update on what is known about the science and evidence on long COVID, and
awareness of what other countries are establishing to support people with this

condition.

Questions
Long COVID e What are the various terms used to describe ongoing health
terminology effects following the acute COVID-19 illness?
and definitions e What are the clinical case definitions used by various

organisations/ countries?
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Diagnosis e What are the limitations or challenges in making a diagnosis of
long COVID?

e Are there any tests available to assist with diagnosing the
condition? (e.g., immune function tests)

Symptoms and e  Qutline the range of symptoms and signs that have been

signs associated with long COVID

e  Which symptoms are most common?

e Disease course - pattern and severity of symptoms

e [sthere any association between particular variants and the
types of long COVID symptoms?

Psychosocial e What kinds of mental health impacts are long COVID patients
impacts experiencing?

e What impact can long COVID have on ability to work?

e How does long COVID impact on quality of life overall?

Prevalence/ e What s the estimated prevalence of long COVID in various
incidence groups, including by: age (including children), ethnicity
(including Indigenous), remote/rural geography, social and
economic status, gender, severity of initial infection,
hospitalised vs non-hospitalised, and at various timeframes
after the acute illness?

e What s the estimated prevalence of long COVID in key
countries, according to sources in country? Which
demographics have been most impacted by long COVID (e.g., in
terms of gender, age, and ethnicity)?

Key countries could include Australia, the United States, the United
Kingdom, Singapore, Taiwan, Hong Kong, Canada, Ireland, Northern
Ireland, Scotland, Sweden, and Spain.

Aetiology e What are the proposed mechanisms which contribute to the
development of long COVID?

Risk factors e  What are the risk factors for developing long COVID?
Treatment and e Are there established treatments and supports known to help
support patients with long COVID?

e What are the other treatments being investigated for long
COVID patients?

e What models of care are other countries putting in place/
exploring?

e What guidelines do other countries/ organisations have in place
for rehabilitation of patients with long COVID?

Prevention (see e Aside from vaccination, are there any other ways to reduce the
also, risk of developing long COVID once infected with SARS-CoV-2?
vaccination) (e.g., importance of rest during acute illness)
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Vaccination e Does vaccination before infection reduce the symptoms or
incidence of long COVID?

e Does previous vaccination affect severity of symptoms in people
with long COVID?

e Isit considered safe for patients with long COVID to receive
COVID-19 vaccines?

e Does vaccination of patients with existing long COVID affect
their symptoms/ disease course?

Social and e What are the current and projected economic impacts of long
economic COVID in Australia, the United States, the United Kingdom,
impact Singapore, Taiwan, Hong Kong, Canada, Ireland, Northern

Ireland, Scotland, Sweden, and Spain, according to sources in
country? (Including workforce impacts such as sick
days/absences, financial costs to employers, impacts on

sectors).
Policy e How have governments responded to long COVID in Australia,
responses the United States, the United Kingdom, Singapore, Taiwan,

Hong Kong, Canada, Ireland, Northern Ireland, Scotland,
Sweden, and Spain, according to sources in country?

e Has the government classed long COVID as a disability?

e What social support schemes are available for people with long
CovID?

e~ What are government recommendations to employers around
how to manage employees with long COVID?

e What are the current treatment pathways available for those
facing long COVID and what barriers are people facing in
accessing these pathways?

Intended application of advice

To inform development of support packages and rehabilitation pathways for people
with long COVID.

Timeline

First evidence brief was sent on Friday 20 May 2022. This next update is due to CAHPO
on 1 July 2022.

COVID-19 has disproportionately affected vulnerable populations and exacerbated
existing inequities, and the burden of long COVID is likely to continue this trend. In New
Zealand, Maori and Pacific peoples make up an increasing proportion of COVID-19
cases, so long COVID may have a particularly high burden in these populations. They
may also face additional barriers seeking or accessing treatment for long COVID or
financial barriers to affording treatment due to existing healthcare access issues being
exacerbated by difficulties in diagnosis and accessing care pathways.
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For some people, long COVID results in being unable to work for an extended period.
Support options for these situations need to be considered. In addition, long COVID is a
complex condition that may not be adequately understood or recognised by the
medical profession, creating further difficulties for patients seeking validation of their
experience and support, worsening existing access and equity issues.

Throughout this report, we will consider equity considerations, and specifically explore
guestions related to: What equity issues are evident in long COVID experiences and
responses overseas? Are there any useful examples from overseas of how to ensure
long COVID is addressed equitably? How might New Zealand experience inequities with
respect to long COVID and how could these be mitigated?
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Key Points

No international definition has been agreed upon for ongoing symptoms following acute SARS-CoV-2
infection, and the time period of ongoing symptoms varies from 4 weeks to 12 weeks and onwards.
The New Zealand Ministry of Health has received recommendations from the Long COVID Expert
Advisory Group and agreed to adopt a consistent clinical case definition for long COVID to use in
Aotearoa New Zealand. The joint guideline by the National Institute for Health and Care Excellence
(NICE), Scottish Intercollegiate Guidelines Network (SIGN) and the Royal Colleage of General
Practitioners (RCGP) will be adopted to distinguish between ongoing COVID and long COVID cases.
This definition differentiates acute COVID-19 (signs and symptoms up to 4 weeks) from ongoing
symptomatic COVID-19 (4 weeks to 12 weeks) from Post-COVID-19 syndrome (from 12 weeks).
There are a range of signs and symptoms that have been associated with long COVID. Symptoms can
be respiratory, cardiopulmonary, neurological, or systemic. They can be concurrent, fluctuating and
overlapping. Symptoms vary in severity and site over time, including symptom-free periods followed
by relapses. The most reported symptoms of long COVID are fatigue or general malaise, headaches,
cognitive impairment or attention disorders, and respiratory symptoms.

Long COVID in children is not well described, and prevalence estimates vary widely. There is some
emerging evidence that signs and symptoms or clinical presentation may differ for children, with
NICE in the UK noting cardiac and respiratory symptoms were less common in children than adults.
The prevalence of long COVID is difficult to establish for a range of reasons, however preliminary
studies suggest that approximately 30% of people who test positive for COVID-19 experience
symptoms for 12 weeks or longer.(1)

Preliminary results from the ‘Nga Kawekawe o mate korona — The impacts of COVID-19 in Aotearoa
study’ found that in 65 Maori participants, 43% (28 participants) reported symptoms for more than
one month, and of these participants, 75% (21 participants) reported experiencing symptoms for
more than three months post-infection. In comparison, of the 405 participants who were non-Maori,
47% (190) reported symptoms for more than one month, and of these individuals, 65% (124)
reported symptoms which lasted more than 3 months. Therefore while similar proportions reported
ongoing symptoms, slightly more Maori participants reported symptoms for three months or longer.
Evidence continues to emerge on the cause/s of long COVID. A range of factors have been suggested
to contribute, including effects of the virus on the body (particularly on the nervous and vascular
systems); the possibility of virus fragments lingering in the body triggering ongoing symptoms; or the
immune system becoming overactive in response to COVID-19. Some emerging research has found
that even mild cases of COVID-19 could lead to inflammation of the brain, which could help to
explain the persistent cognitive impairment often termed ‘brain fog’ reported by many with long
COVID.

Long COVID appears to be more common among people who have severe COVID-19 symptoms
during acute illness but it can also affect those who initially had mild or moderate COVID-19. Some
factors that have been associated with an increased risk of long COVID include age, having underlying
health conditions, a higher body mass index, and being female. Vaccines are important in preventing
long COVID and are effective prior to infection and post-infection.

In Aoteaora New Zealand, Maori may have an increased risk of developing long COVID given the
higher rates of COVID-19 in this group, and lower vaccination rates. The potential inequitable impact
of long COVID on Maori is concerning and is receiving recent media attention (link).
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° A new study case-control study from the UK has found that the risk of ongoing symptoms or long
COVID after Omicron infection is approximately half of the risk after Delta infection. Although the
percentage of Omicron infections leading to long COVID were lower, the absolute numbers are still
expected to be greater than for Delta due to the increased numbers that were infected by Omicron,
and therefore the impact on the health system could still be significant.

° The effect of vaccination on pre-existing long COVID remains uncertain and contentious, though
most studies comparing long COVID symptoms before and after vaccination reported an
improvement in symptoms after vaccination, either immediately or over several weeks.

° Long COVID patients are reporting multiple psychosocial impacts, including mental health related
impacts, affecting the ability of some patients to work.

° While the fiscal impacts of the COVID-19 pandemic, in general, is reasonably well known and
reported on across jurisdictions, the fiscal impacts of long-term health impacts and long COVID are
less well known but could include decreased productivity from a reduction of participants in the
workforce, to costs incurred by an individual, including healthcare costs, lost wages, lost savings, and
accrued debt.

° Preliminary analysis from Nga Kawekawe o Mate Korona has found that 45% of Maori with long
COVID say their usual activities have been affected to a moderate or extreme level; about 20% have
severe pain and about 10% have difficulty moving.

° There are currently several limitations and challenges in diagnosing long COVID, the most significant
being the current lack of consensus on the definition.

° Due to the wide-ranging and multi-organ nature of symptoms, the treatment and rehabilitation
options likely vary for people with long COVID. There is an emerging consensus on best practice
which points to the need for multidisciplinary, multispecialty approaches to assessment with case
management tailored to how the disease manifests for each patient, and development of an
individualised management plan.

° There are an increasing number of international guidelines available for clinical management of
patients with long COVID which are briefly presented here. Currently, there are no collated Aotearoa
New Zealand resources for symptom management.

Introduction

In the early stages of the pandemic, most attention was focused on the acute health impacts of SARS-CoV-2
infection.(2) It was initially thought that although some people have a prolonged and complicated hospital
stay, most people recover from ‘mild” infections within two weeks and from more serious disease within
three weeks.(3) However, it has become clear that for some people COVID-19 can lead to persistent illness,
with ongoing and often debilitating symptoms.(3-5)

This document is a summary of the current evidence known about the long-term health impacts of COVID-
19, often referred to as long COVID, and the experiences of people living with long-term complications of
COVID-19. It is a collation of expert opinion and the latest scientific and technical research exploring the
ongoing nature or long-term presentation of signs and symptoms that appear or continue to occur after the
acute phase of COVID-19, as well as aetiology, epidemiology, issues related to the impact of vaccination
and new emerging variants. Developments in international guidance from peak bodies on diagnosis,
management, support, and rehabilitation pathways will also be explored. It reflects current knowledge at
the time of writing (July 2022). It is a live and working document which will be updated as new evidence
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emerges, with an updated report scheduled to be shared every six to eight weeks with the Chief Allied
Health Professions Office (CAHPO), Ministry of Health, Aotearoa New Zealand. New evidence in this update
will be in red.

Long COVID terminology and definitions

Ongoing symptoms are common following many viral and bacterial infections, including other
coronaviruses. The term ‘long COVID’ is commonly used to describe signs and symptoms that continue or
develop after acute COVID-19 (up to four weeks from the initial infection); however, some definitions
consider long COVID to be ongoing symptoms from 12 weeks onwards.. Symptoms may last for weeks or
months after the acute illness. The presence of lingering symptoms may have a significant impact on the
daily lives of those who are affected, their family and whanau. Given the numbers of people who have been
or will be infected with SARS-CoV-2 worldwide, the public health impact of long COVID could be significant.

Across the international literature, long COVID may be referred to by many names, including long COVID,
post-COVID-19 syndrome, long-haul COVID, post-acute COVID-19, post-acute sequelae of SARS CoV-2
infection, long-term effects of COVID, and chronic COVID.

There is no internationally agreed definition of the long COVID condition yet.

Aotearoa New Zealand will have a unique long COVID profile due to the early successes in transmission
reduction in the pandemic. The low prevalence of COVID-19 in Aotearoa New Zealand prior to Omicron has
resulted in a proportionally low incidence of long COVID prior to 2022. However, with the arrival of
Omicron and Aotearoa New Zealand now having had nearly 1.3 million confirmed cases of COVID-19, an
increase in long COVID cases are expected to be seen.

It has been identified that it is clinically important to establish a clear and standardised definition for long
COVID in Aotearoa New Zealand. This is will lead to more consistent data collection, analysis, and reporting
which is essential for an accurate estimate of the prevalence of long COVID in the population and to allow a
better understanding of the impacts of long COVID in Aotearoa New Zealand.

The Ministry of Health has received recommendations from the Long COVID Expert Advisory Group and
agreed to adopt a consistent clinical case definition for long COVID to use in Aotearoa. This includes the
following recommendations that:

e the definition is specific and provides exact timeframes that differentiate between ongoing
systematic COVID-19 and long COVID; and,

e allows for inclusion in the diagnosis irrespective of COVID-19 test result, allows treatment for
people who may have had a false negative result, were unable to access testing, and/or have a test
conducted.

It has been agreed to adopt the clinical case definitions from the joint guideline used by the National
Institute for Health and Care Excellence (NICE), Scottish Intercollegiate Guidelines Network (SIGN) and the
Royal College of General Practitioners (RCGP) to distinguish between ongoing COVID and long COVID cases.

This definition is as follows:
e Acute COVID 19: Signs and symptoms for up to 4 weeks

e Ongoing symptomatic COVID-19: Signs and symptoms of COVID-19 from 4 weeks up to 12 weeks.
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e Post-COVID-19 syndrome:

o signs and symptoms that develop during or after an infection consistent with COVID-19,
continue for more than 12 weeks and are not explained by an alternative diagnosis. It
usually presents with clusters of symptoms, often overlapping, which can fluctuate and
change over time and can affect any system in the body

o post-COVID-19 Syndrome may be considered before 12 weeks while the possibility of an
alternative underlying disease is also being assessed

o inaddition to the clinical case definitions, the term ‘long COVID’ is commonly used to
describe the signs and symptoms that continue or develop after acute COVID-19. It includes
both ongoing symptomatic COVID-10 (from 4 to 12 weeks) and post-COVID-19 syndrome
(12 weeks or more).(6)

Other widely used international definitions include those from the World Health Organization (WHO) and
Centers for Disease Control and Prevention (CDC), as defined below.

The WHO published the following clinical case definition (created by Delphi consensus) in October 2021:

“Post COVID-19 condition occurs in individuals with a history of probable or confirmed SARS-CoV-2
infection, usually 3 months from the onset of COVID-19 with symptoms that last for at least 2
months and cannot be explained by an alternative diagnosis.

Common symptoms include fatigue, shortness of breath, cognitive dysfunction but also others
which generally have an impact on everyday functioning.

Symptoms may be new onset, following initial recovery from an acute COVID-19 episode, or persist
from the initial illness. Symptoms may also fluctuate or relapse over time. A separate definition
may be applicable for children.”

The CDC in the US uses the term ‘post-COVID conditions’ to describe long COVID, defined as a wide range of
new, returning, or ongoing health problems people can experience four or more weeks after first being
infected with the virus that causes COVID-19.

Symptoms and Signs

There are a range of signs and symptoms that have been associated with long COVID. Signs and symptoms
can vary greatly, and one systematic review and meta-analysis completed in early 2021 found 55 long-term
effects noted across 15 studies.(7) Another review, conducted in November 2021, looked at 50 studies and
found that more than 100 persistent symptoms were reported.(8) Symptoms can be respiratory,
cardiopulmonary, neurological, or generalised, as it detailed in Table 1 below.(9)

Table 1: Commonly reported symptoms of long COVID

Cardiopulmonary Generalised symptoms

e Difficulty breathing or shortness of breath e  Fatigue

e Cough e Fever

e  Chest pain, tightness, or heaviness ! e Pain

e  Palpitations e Reduced exercise capacity

! Clinical assessment is required to investigate the specific cause
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Neurological

e Cognitive impairment (‘brain fog’, loss of
concentration or memory issues)

e Headache

e Sleep disturbance

e Peripheral neuropathy symptoms (pins and

needles, numbness)
e  Ongoing changes to smell or taste
® Dizziness

e  Delirium (in older populations)

Musculoskeletal

e  Muscle aches and pains
e  Muscle weakness?

e Joint pain

Psychological/ psychiatric symptoms3

e  Symptoms of depression

e  Symptoms of anxiety

Gastrointestinal

Abdominal pain

e Nausea

Diarrhoea

e Anorexia and reduced appetite (in older

populations)

Ear, nose, and throat

e Tinnitus
e FEarache
e Sorethroat

e Dizziness

Other

e  Skin rashes (including vesicular, maculopapular,
urticarial, or chilblain-like lesions on the
extremities)

e Metallic or bitter taste

e Metabolic disruption (such as poor control of
diabetes)

e Thromboembolic conditions

Some research indicates that people experiencing long COVID tend to fall into one of two symptom groups:

those experiencing ongoing respiratory symptoms (including coughing and shortness of breath), combined

with fatigue and headaches; and those experiencing multi-systemic symptoms, affecting the heart, brain and
gut (for example, palpitations and ‘brain fog’).(10) A report from the CDC (May, 2022) suggests that people
who have had COVID-19 have twice the risk of respiratory conditions or developing pulmonary embolism

than those who have not had COVID-19. Furthermore, respiratory conditions had the highest risk ratios

reported of conditions associated with long COVID.(11)

In addition to the wide range of possible symptoms, some of the key features of long COVID include:

e Concurrence of multisystem, fluctuating and often overlapping 'clusters' of symptoms

e Symptoms that vary in severity and site over time, including symptom-free periods followed by

relapses

e Symptom severity may range from mild to incapacitating

e Worsening of symptoms after physical or mental activity

e Relapses may occur in anirregular pattern or in response to specific triggers (e.g., physical, or mental

activity, stress, menstruation, heat, or alcohol)

2 Muscle weakness can be a reported symptom, and may also be clinically measured
3 The WHO has noted that the association between long COVID and psychiatric disorders is likely bidirectional
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e People may experience new symptoms that were not present during the acute phase of their COVID-
19 infection. (1, 3, 5)

The most reported symptoms of long COVID are fatigue or general malaise, headaches, cognitive
impairment or attention disorders, or respiratory symptoms. One meta-analysis concluded that the effects
largely corresponded with clinical symptoms including fatigue (58%), headache (44%), attention disorder or
cognitive impairment/brain fogginess (27%), hair loss (25%) and dyspnea (24%) (shortness of breath).(7)

Neurological symptoms, including persistent cognitive impairment, appear to be affecting as many as one-
in-four people recovered from COVID-19.(12) COVID-associated cognitive impairment often includes
impaired function relating to concentration, processing information speed, attention and memory.(12) In an
investigation of the mechanisms leading to this, a study led by the Stanford University School of Medicine
found that even mild cases of COVID-19 could lead to prominent neuroinflammation (or more specifically,
brain inflammation). This causes physical damage to the white matter in the brain that resembles damage
seen after cancer chemotherapy, including disruption to the same cell types and processes.(13) This damage
appears to contribute to the lingering neurological symptom (often termed ‘brain-fog’) reported by many
with long COVID or undergoing chemotherapy. One positive from this association is that cancer therapy
related treatments could provide insight into appropriate treatments for long COVID-induced neurological
symptoms.(13)

Another study found COVID-19 infections lead to persistent cardio-renal inflammation and activation of the
haemostatic pathways which have implications to lung function. The impacts on multisystem injury pathways
during SARS-CoV-2 infection could be considered to inform clinical guidelines in preventative measures for
long COVID and support measures targeting preventative therapies.(14)

A systematic review and meta-analysis published in mid-April 2022 found over 60 physical and
psychological signs and symptoms with wide variation in prevalence estimates reported across 39 studies,
although, notably, most studies had a high or moderate risk of bias. The most reported symptoms were
weakness (41%; 95% Cl 25% to 59%), general malaise (33%; 95% Cl 15% to 57%), fatigue (31%; 95% Cl 24%
to 39%), concentration impairment (26%; 95% Cl 21% to 32%) and breathlessness (25%; 95% Cl 18% to
34%). Thirty-seven percent (95% Cl 18% to 60%) of patients reported reduced quality of life and 26%
(10/39) of the studies presented evidence of reduced pulmonary function.(15) In May 2022 the CDC
reported that in people with previous COVID-19 diagnosis, one in five individuals between 18-64 years
reported at least one incidence of 26 conditions attributed to long COVID. This was even more common in
people over 65 years, with one in four.(11)

There is limited evidence on any association between how symptom presentation of long COVID may differ
between variants of SARS-CoV-2, and this could be confounded by a variety of factors such as the
vaccination rollout, changes in treatment, as well as changes in detection and testing capacities and levels
of community prevalence. With the high rates of community transmission of Omicron, and increased
asymptomatic transmission, there is less detection of Omicron occurring, compounded by the shift to
relying on rapid antigen tests. One early observational study found the Alpha variant was more likely to
cause persistent cognitive symptoms when compared to the original Wuhan variant, though these could
have been influenced by a range of causes. In this same study the Alpha variant appeared less likely to
cause impaired hearing or a loss of sense of smell compared with the original variant.(16)
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There is limited data available on Omicron, however initial evidence from the UK’s Office for National
Statistics (ONS) suggests that despite lower case severity with Omicron, these variants are still presenting a
significant long COVID burden, which appears to be largely driven by the higher number of cases.(link,
visualisation by Airfinity)
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The UK’s ONS conducted a study using self-reported data from COVID-19 cases to explore the impact of
Omicron BA.1 or BA.2 variants on long COVID. The data suggested that:

a) For vaccine boosted adults, there was not statistically significant difference in the risk of self-
reported long COVID between first infections with the Delta variant and with either Omicron
BA.1 or Omicron BA.2.

b) For boosted adults, the odds of reporting long COVID symptoms four to eight weeks after
infection were 21.8% higher after Omicron BA.2 than Omicron BA.1.

c) For those with only a vaccine primary course of two doses, the survey found that the odds of
reporting long COVID symptoms after infection were 49.7% lower in Omicron B.Al infections
than the Delta variant.

A new study (June, 2022) has found that the risk of ongoing symptoms or long COVID after Omicron
infection is approximately half of the risk after Delta infection.(17) In this UK based case-control study, the
odds of symptoms 4 weeks or more post-infection (as per NICE definition) were compared in patients with
Omicron (n=56,003 people, 55% female, mean age 53 years) and Delta (n=41,361, 59% female, mean age
53 years). In the Delta-infected cohort, 10.8% experienced ongoing symptoms compared to 4.5% in the
Omicron cohort. Although the percentage of Omicron infections leading to long COVID were lower, the
absolute numbers are still expected to be greater than for Delta due to the increased numbers that were
infected by Omicron, and therefore the impact on the health system could still be significant. The study was
unable to estimate the incidence of ongoing symptoms or long COVID in children nor did it compare
vaccination statuses.(17)

Long COVID in children

Long COVID in children is not well described, and the studies to date have generally been of poor quality,
with some major limitations (such as a lack of a clear case definition, arbitrary follow up time points,
subjective assessment, lack of control groups, and low response rates).(18, 19) Evidence is predominantly
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limited to select populations without control groups.(20) Relatively few studies have focused on SARS-CoV-
2 infection sequelae in children and adolescents, and large, harmonised longitudinal studies are
needed.(21) Persistent illness in children has been noted in some studies and in patient support groups, but
its prevalence, characteristics and duration are unclear.(22, 23)

Estimates of the prevalence of long COVID in children vary widely.(19) The variability in prevalence
estimates could be due to a range of factors, such as initial SARS-CoV-2 infection severity, different
methodological approaches (clinical assessment vs self-report), definition of cases (diagnosed vs
suspected), variable follow-up times, and prevalence of pre-existing clinical conditions.(20) In the US, a
large long-term study of the impacts of COVID-19 on children has recently begun. It will track up to 1,000
children and young adults and evaluate the impacts on their physical and mental health over three
years.(21) Some studies suggest that long COVID in children is less common and tends to be less protracted
than in adults.(24) Other experts argue that accurately establishing how many children and adolescents
suffer from long COVID is difficult and likely underestimated. This may be because acute SARS-CoV-2
infection is less severe in children, often making an initial diagnosis less likely. One report suggests that
over half the children and adolescents reported psychological and physical symptoms related to long
COVID, irrespective of whether they received a positive SARS-CoV-2 diagnosis or not, though this is difficult
to interpret and highlights the impact of the pandemic on children and adolescents.(25)

There is some emerging evidence that signs and symptoms or clinical presentation may differ for children,
with NICE in the UK noting cardiac and respiratory symptoms were less common in children than adults.

The NICE panel noted that common presentation in children is a lack of concentration, short-term memory
loss, and/or difficult doing everyday tasks >4 weeks after acute COVID-19 illness.

Some of the studies of long COVID in children include:

e Areview of studies of long COVID in children and adolescents identified 14 heterogeneous studies
(4 cross-sectional, 10 prospective cohort) investigating long COVID symptoms in a total of 19,426
children and adolescents. The prevalence of long COVID symptoms varied from 4% to 66%, and
there was also large variation in the reported frequency of different symptoms. Zimmerman et al
(2021) note that all the studies in their review were likely to have been conducted before the Delta
variant became dominant, which may have a different risk of long COVID.(19)

e Avrecent pre-print describes a German study of 157,134 individuals (11,950 children/adolescents
and 145,184 adults) with confirmed COVID-19.(26) The COVID-19 and control cohorts were well-
balanced regarding covariates. For all adverse health outcomes combined, incidence rates (IRs) in
the COVID-19 cohort were significantly higher than those in the control cohort in both
children/adolescents. Incidence rate ratio (IRR) estimates were similar for the age groups 0-11 and
12-17. Incidence rates in children/adolescents were consistently lower than those in adults. Among
the specific outcomes with the highest IRR and an incidence rate of at least 1/100 person-years in
the COVID-19 cohort in children and adolescents were malaise/fatigue/exhaustion, cough, and
throat/chest pain.

o The UK Office of National Statistics found that 9.8% of children aged 2-11 years and 13% aged 12-
16 years reported at least one ongoing symptom five weeks after a positive diagnosis, whereas 25%
of adults aged 35-69-years had symptoms five weeks after a positive diagnosis.(27, 28)

e A paper describing data from the UK COVID Symptom Study (a citizen science project with data
collected via an app, which has some associated limitations) found that of 1,734 children aged 5-17
years who were symptomatic at the time of their positive test and reported symptoms regularly for
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at least 28 days, 4.4% had an illness duration of at least 28 days.(22) Ongoing symptoms for at least
28 days was less common in younger children aged 5-11 years (3.1%, p=0.046). Over 98% of 1,379
children had recovered by 56 days.(22) However, there may be some bias as using apps is likely to
select participants from higher socio-economic background, who have a lower risk of poor
outcomes.(19)

One of the earliest studies on long COVID in children (a cross-sectional study of 129 children in Italy
who were diagnosed with COVID-19 between March and November 2020) reported that 42.6% of
children surveyed had one or more symptoms >60 days post infection.(29) This included children
with mild or asymptomatic initial infection.

A cohort study of 136 children (most of whom had mild or asymptomatic COVID-19) in Melbourne
in 2020 observed that 8% of children had post-acute symptoms. They found that full recovery
occurred within weeks of acute symptom onset and reported symptoms were mild in severity but
noted this was a young cohort (median age three years).(24)

A national, cross sectional study in Denmark has investigated the prevalence of ongoing symptoms
of long COVID symptoms in children (0-14 years). It found that compared with controls, older
children suffering from long COVID had a worse quality-of-life scores relating to social and
emotional functioning.(30) However, this study also has found that long-lasting symptoms
associated with COVID-19 occurred frequently in children, regardless of whether they had a SARS-
CoV-2 infection or not. This is an import observation as it outlines that symptoms in children come
and go frequently and although they can persist for months they may not have an obvious
cause.(30)

A national cohort study using data from the Public Health England database looked at adolescents
aged 11 to 17 years who tested positive between January and March 2021, who were then
matched by month of test, age, sex, and geographical region to adolescents who tested negative.
Three months after testing, 2038 (66.5%) who tested positive and 1993 (53.3%) who tested
negative had any symptoms, and 928 (30.3%) from the test-positive group and 603 (16.2%) from
the test-negative group had three or more symptoms. At 3 months after testing, the most common
symptoms among the test-positive group were tiredness (1196 [39.0%]), headache (710 [23.2%]),
and shortness of breath (717 [23.4%]), and among the test-negative group were tiredness (911
[24.4%]), headache (530 [14.2%]), and other (unspecified; 590 [15.8%]). Overall the study
concluded that adolescents who tested positive for SARS-CoV-2 had similar symptoms to those who
tested negative, but had a higher prevalence of single and, particularly, multiple symptoms at the
time of PCR testing and 3 months later.(31)

Long-term SARS-CoV-2 infection—associated symptoms can be difficult to distinguish from pandemic-

associated symptoms.(18, 19) Some studies have found that children who tested negative for COVID-19

have had similar symptoms, which are common after other viral infections, and could also be due to the

experience of lockdown and other social restrictions.(32, 33) Given that acute COVID-19 generally poses a

low risk to children, an accurate determination of the risk of long COVID is important in the debate about

the risks and benefits of vaccination in this age group.(19) Similar to adults, it is likely that long COVID in

children may have a greater impact on those from socioeconomically disadvantaged areas and ethnic

minority groups.(21)

In summary, “the relative scarcity of studies of long COVID and the limitations of those reported to date

mean the true incidence of this syndrome in children and adolescents remains uncertain. The impact of
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age, disease severity and duration, virus strain, and other factors on the risk of long COVID in this age group
also remains to be determined.”(19) However, even if the proportion of children experiencing post-acute
impacts is relatively low, if transmission is widespread (as has been with Omicron), then the impact of
persisting symptoms will be considerable.

Epidemiology

Prevalence and incidence

Preliminary results from the Nga Kawekawe o mate korona study found that in 65 Maori participants, 43%
(28 participants) reported symptoms for more than one month, and of these participants, 75% (21
participants) reported experiencing long COVID symptoms for more than three months post-infection. In
comparison, of the 405 participants who were non-Maori, 47% (190) reported symptoms for more than one
month, and of these individuals, 65% (124) reported symptoms which lasted more than 3 months (link).
While similar proportions reported ongoing symptoms, slightly more Maori participants therefore reported
symptoms for three months or longer, which is considered long COVID.

The prevalence of long COVID is difficult to establish for a range of reasons, including:(7, 34, 35)

e Studies of long COVID have used different measurement criteria and different inclusion criteria, so
they cannot be reliably compared. Studies also often differ in the way they collect data.

e Studies have focused on different groups of people, different symptoms, and time intervals, and
used different sample sizes.

e Most studies report the frequency of at least one symptom (not necessarily the same symptom),
rather than a cluster of symptoms.

e Published studies may not be representative of everyone who has long COVID, especially with
individuals of different cultures and ethnicities considered within samples. New Zealand specific
samples need to include Maori, Pacific peoples, people with disabilities, older adults and those
living in remote and rural communities.

e Difficulties in accessing COVID-19 testing in different countries may mask the true number of long
COVID cases if studies require testing confirmation of the initial infection. In addition, testing
policies vary between countries.

e  The ways in which responses are elicited can impact estimated prevalence (e.g., app users are self-
selected and responsible for recording symptoms, which can result in sampling and recording
biases). In addition, many studies use retrospective self-reported symptoms.

e Some tools validated for other diseases may not be appropriate for use in long COVID patients.

e The prevalence of long COVID may also vary greatly depending on the groups studied (for example,
app users vs population studies vs studies of patients who were hospitalised).

e The definition of long COVID currently is linked to over 200+ symptoms,(36) therefore studies must
have sufficiently large populations to be representative of the range of long COVID symptoms.
Otherwise, it is unlikely that estimates of prevalence and incidence will be accurate (link).
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e The method of diagnosis of long COVID in national databases also currently appears to rely on self-

classification and self-reporting.

e Despite these limitations, there is increasing evidence that a significant proportion of people

experience long COVID, and there are concerns that these long term effects may occur on a scale

that “could overwhelm existing health care capacity, particularly in low- and middle-income

countries.”(16)

Please see the below table for an overview of prevalence estimates from some key sources, systematic

reviews, and meta-analyses.

Paper

Population / Aim/
Number of studies

Key findings

Prevalence of ongoing

symptoms following
coronavirus (COVID-19)
infection in the UK: 1
June 2022. The Office for
National Statistics UK.

2 million people
(self-reported)

An estimated 2million people living in private households in the UK
(3.1 % of the population) were experiencing self-reported long
COVID (symptoms persisting for more than four weeks after the
first suspected coronavirus infection that were not explained by
something else) as of 1 May 2022. This figure is based on
symptoms and not a clinical diagnosis, and only 1.4 million (72%)
had had COVID-19 at least 12 weeks previously.

A systematic review and
meta-analysis published
in mid-April 2022(37):
Chen, C,, et al., Global
Prevalence of Post
COVID-19 Condition or
Long COVID: A Meta-
Analysis and Systematic
Review. The Journal of
Infectious Diseases,
2022.

50 studies were
included and 41
were part of the
meta-analysis.

As of 16 April 2022, the global estimated pooled prevalence of
post COVID-19 condition was 0.43 (95% Cl: 0.39,0.46), or 200
million individuals.

- Regional prevalence estimates were Asia— 0.51 (95% Cl:
0.37,0.65), Europe— 0.44 (95% Cl: 0.32,0.56), and North
America— 0.31 (95% CI: 0.21,0.43).

-Global prevalence for 30, 60, 90, and 120 days after infection
were estimated to be 0.37 (95% Cl: 0.26,0.49), 0.25 (95% Cl:
0.15,0.38), 0.32 (95% Cl: 0.14,0.57) and 0.49 (95% Cl: 0.40,0.59),
respectively.

-Hospitalised and non-hospitalised patients had estimates of 0.54
(95% Cl: 0.44,0.63) and 0.34 (95% ClI: 0.25,0.46), respectively.

- Denmark has the highest estimate of Long COVID-19 per 100,000
people (defined in this case as at least one symptom of COVID-19
up to 120 days after infection), with 23,558, followed by Andorra
(23,329), and Israel (23,194).

-The United States has the highest absolute number of Long
COVID-19 cases, with 25,141,186, followed by India (22,824,713),
and France (12,526,469).

Systematic review and
meta-analysis published
in August 2021 (7):
Lopez-Leon, S., et al.,
More than 50 long-term
effects of COVID-19: a
systematic review and
meta-analysis. Scientific

Estimated that the number of people with SARS-CoV-2 who
developed one or more long-term symptoms could be as high as
80% of patients.
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Population / Aim/
Number of studies

Key findings

16144.

Reports, 2021. 11(1): p.

review (16):

Groff, D., et al., Short-
term and Long-term
Rates of Post-acute

Open, 2021. 4(10): p.
€2128568-e2128568.

October 2021 systematic

Sequelae of SARS-CoV-2
Infection: A Systematic
Review. JAMA Network

The mean age was
54.4 years, and 79%
were hospitalised
during acute COVID-
19. High-income
countries
contributed 79% of
the studies.

The median (IQR) proportion of COVID-19 survivors experiencing
at least 1 post-acute sequelae of COVID-19 (PASC) was 54.0%
(45.0%-69.0%; 13 studies) at 1 month (short-term), 55.0% (34.8%-
65.5%; 38 studies) at 2 to 5 months (intermediate-term), and
54.0% (31.0%-67.0%; 9 studies) at 6 or more months (long-term).
That is, more than half of COVID-19 survivors experienced PASC 6
months after recovery.

Taquet M, Dercon Q,
Luciano S, Geddes JR,
Husain M, Harrison PJ
(2021) Incidence, co-
occurrence, and

features: A 6-month
retrospective cohort
study of 273,618
survivors of COVID-19.
PLoS Med 18(9):
€1003773. (38)

evolution of long-COVID

A retrospective
cohort study based
on linked electronic
health records
(EHRs) data from 81
million patients
including 273,618
COVID-19 survivors.

Among COVID-19 survivors (mean [SD] age: 46.3 [19.8], 55.6%
female), 57.00% had one or more long-COVID feature recorded
during the whole 6-month period (i.e., including the acute phase),
and 36.55% between 3 and 6 months.

Findings showed that the highest prevalence is in Asia, followed by
Europe and North America.

The data is limited due to being self-reported with the studies
definitions of long COVID varying from 4 to 12 weeks.

Long COVID: Household

Pulse Survey. CDC

US Census Bureau
survey

40% of the total adult population has contracted COVID-19,
and from this population, the estimated prevalence of long
COVID (ongoing symptoms for three months or longer) is 1
in 5 adults.

W. et al. A systematic

mental sequelae of

action. Mol Psychiatry
(2022).(39)

Zeng, N., Zhao, YM,, Yan,

review and meta-analysis
of long term physical and

COVID-19 pandemic: call
for research priority and

A meta-analysis of
survivors’ health
consequences and
sequelae for COVID-
19. A total of 151
studies were
included involving
1,285,407
participants from

thirty-two countries.

At least one sequelae symptom occurred in 50.1% (95% ClI
45.4-54.8) of COVID-19 survivors for up to 12 months after
infection. The most common investigation findings included
abnormalities on lung CT (56.9%, 95% Cl 46.2—-67.3) and
abnormal pulmonary function tests (45.6%, 95% Cl 36.3—
55.0), followed by generalised symptoms, such as fatigue
(28.7%, 95% CI 21.0-37.0), psychiatric symptoms (19.7%,
95% Cl 16.1-23.6) mainly depression (18.3%, 95% Cl 13.3—
23.8) and PTSD (17.9%, 95% Cl 11.6—25.3), and neurological
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https://doi.org/10.1038/
s41380-022-01614-7

symptoms (18.7%, 95% Cl 16.2-21.4), such as cognitive
deficits (19.7%, 95% Cl 8.8—33.4) and memory impairment
(17.5%, 95% Cl 8.1-29.6). The findings suggest that after
recovery from acute COVID-19, half of survivors still have a
high burden of either physical or mental sequelae up to at
least 12 months.

A global systematic
analysis of the
occurrence, severity, and
recovery pattern of long
COVID in 2020 and 2021
(40)
https://doi.org/10.1101/
2022.05.26.22275532

10 ongoing cohort
studies in 10
countries. They
pooled data from
the contributing
studies, two large
medical record
databases in the
United States, and
findings from 44
published studies
using a Bayesian
meta-regression
tool. Analyses are
based on detailed

information for 1906

community

infections and 10526
hospitalized patients

from the ten
collaborating
cohorts, three of
which included
children.

Globally, in 2020 and 2021, 144.7 million (95% uncertainty
interval [UI] 54.8—312.9) people suffered from any of the
three symptom clusters of long COVID. This corresponds to
3.69% (1.38-7.96) of all infections. The fatigue, respiratory,
and cognitive clusters occurred in 51.0% (16.9-92.4), 60.4%
(18.9-89.1), and 35.4% (9.4-75.1) of long COVID cases,
respectively. Those with milder acute COVID-19 cases had a
quicker estimated recovery (median duration 3.99 months
[IQR 3.84-4.20]) than those admitted for the acute infection
(median duration 8.84 months [IQR 8.10-9.78]). At twelve
months, 15.1% (10.3-21.1) continued to experience long
COVID symptoms.

Aetiology

Long COVID is complex and there is likely to be more than one mechanism that contributes to its

development. Evidence continues to emerge on the molecular contributors to long COVID, which may

inform advice for management and treatment.

A range of factors have been suggested to contribute to the development of long COVID, including effects

of the virus on the body (particularly on the nervous system and vascular system); the possibility of virus

fragments lingering in the body triggering ongoing symptoms; or the immune system becoming overactive

in response to COVID-19. The current four main theories suggest possible causes may be: (link)

1) persistent virus or viral antigens causing chronic inflammation

2) autoimmunity triggered by infection
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3) dysbiosis and viral reactivation
4) unrepaired tissue damage

A preliminary study performed in hamsters found that severe acute SARS-CoV 2 infection resulted in
pathologies leading to long COVID. The study found when compared to Influenza A, SARS-CoV-2 had a
greater likelihood to permanently damage the lungs and kidneys and impacted both the olfactory bulb and
epithelium of the hamsters. A month after viral clearance, within the olfactory bulb and epithelium there
was activation of T-cells and myeloid cells, production of proinflammatory cytokines and interferon
responses. These responses were correlated to behavioural changes including increased compulsive
behaviours and anxiety.(41) From these results we can infer it is likely that acute SARS-CoV 2 infection has
the potential to cause widespread cellular damage which is linked to onset of long COVID. However, the
link between the severity of symptoms, degree of cellular damage and impact this has on risk of developing
long COVID will require further research.

More research is needed to better understand the potential immunological mechanisms contributing to the
development of long COVID. Some people with long COVID are experiencing similar symptoms to myalgic
encephalomyelitis / chronic fatigue syndrome (ME/CFS) and after other viral infections such as SARs-CoV-1
and MERS.(42) There is a similar pattern of long-term illness being triggered by acute infection by these
viruses in some people.(43) Current research suggests that cellular damage and inflammation from these
viral infections is linked to long COVID symptoms. There is continued research underway to investigate how
long COVID may be related to other post-viral conditions.

Risk Factors

There is a growing body of evidence about which groups are at greatest risk of developing persistent
symptoms.

Long COVID appears to be more common among people who have severe COVID-19 symptoms during
acute illness but can also affect those who initially had mild or moderate COVID-19. Even people who
initially had no symptoms may go on to develop long COVID.(44) Long COVID is seen in all age groups,
however, it appears to be less common in children and adolescents than in adults.

Some factors that may be associated with increased chance of having long COVID symptoms have been
identified, and these include:

e older age (4, 10, 45) (link)

e having more than one underlying chronic medical condition or pre-existing conditions
e ahigher body mass index (obesity) (45)

e being female (45-47)(link)

e hospitalisation during acute COVID-19 (48)

e multiple early symptoms (49, 50)

e SARS-CoV 2 variant type.(17)

In the UK’s Coronavirus (COVID-19) Infection Survey, prevalence of self-reported long COVID was greatest
in people aged 35 to 49 years, females, people living in more deprived areas, those working in social care,
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teaching and education or health care, and those with another activity-limiting health condition or
disability. Notably, this was self-reported rather than from clinical diagnosis.(link)

Other factors that may immunologically predispose people to a greater risk of long COVID have been
noted,(49) and these include having a greater viral load during early stages of infection, the presence of
autoantibodies, (51) imbalances or compositional alterations in gut microbiome,(51, 52) and vaccination
status.(53) Previous Epstein-Barr infection or a reactivation of latent viruses during initial infection has also
been noted.(51, 54)

Recent studies have found that there is a correlation between COVID-19 variant type and the risk of
developing long COVID. A UK based study published in June has indicated that the risk of developing long
COVID from Omicron (4.4%) is roughly half the risk from Delta infections (10.8%).(17) These studies do
however note the risk of developing long COVID still remains of significant concern as the rising Omicron
incidence rates indicate that the absolute numbers of people with long COVID will be large, and therefore a
burden on the health system.

Prevention

Much of the discussion on prevention of long COVID currently focuses on the role of vaccination.
Collectively, findings from various early studies suggest that vaccination against COVID-19 might reduce
the population prevalence of long COVID by reducing the risk of: (a) continuing to experience persistent
symptoms in those who already have symptoms when vaccinated; (b) developing persistent symptoms
after breakthrough infections; (c) being infected in the first place; and (d) transmitting the virus after
infection.(55) However, vaccination before infection likely confers only partial protection against
development of long COVID, and so reliance on it as a sole mitigation strategy may not optimally reduce
long-term health consequences of SARS-CoV-2 infection.(48)

Vaccination

The effectiveness of vaccinationagainst long COVID is an important area of research, but significant
uncertainties remain. Much of the evidence to date points to some protective effect of vaccination.
However, the lack of randomised controlled trials and predominance of observational studies mean that
causality cannot be easily determined (55) and it is difficult to truly know the effect of vaccination. A BMJ
editorial published in May 2022 notes that benefits of vaccination against long COVID are possible, but
more evidence is needed, along with a mechanism of action.(56) Early research suggests that long COVID
symptoms are less common following breakthrough infections, but the effectiveness of vaccination on pre-
existing long COVID is less clear.(55)

A key resource on the topic at this time is a review by the UK Health Security Agency (UKHSA), which was
published in February 2022.(57) The review included 15 observational studies published up until mid-
January 2022. Overall, the review indicated that people who have had one or more doses of a COVID-19
vaccine are less likely to develop long COVID than those who remain unvaccinated.(58) However, as all of
the studies were observational, it is possible that differences other than vaccination may contribute to the
results. In addition, the definition of long COVID varied between studies.(59)

In Aoteaora New Zealand, Maori may have an increased risk of developing long COVID given the higher
rates of COVID-19 in this group, and lower vaccination rates. The potential inequitable impact of long
COVID on Maori is concerning and is receiving recent media attention (link).
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The impact of vaccination prior to infection on long COVID

UKHSA collated evidence from eight studies which investigated the effectiveness of vaccination against long
COVID prior to infection.(57) Findings from six of the eight studies suggested that vaccinated people (those
who have had one or two doses) were less likely to develop symptoms of long COVID following infection
compared with unvaccinated people.(59) This was seen in short (4 weeks), medium (12-20 weeks), and long
(6 months) term timeframes after infection. In two of the eight studies, participants that were fully
vaccinated were less likely to report the following symptoms in the medium to long term: fatigue,
persistent muscle pain, headache, hair loss, weakness in arms and legs, shortness of breath, dizziness,
anosmia, interstitial lung disease, myalgia and other pain.(57) As all eight of the studies only included
participants who had COVID-19, the effect of vaccination on reduced incidence of COVID-19 is not
accounted for. Therefore the studies likely underestimate the effectiveness of vaccines to prevent long
COVID.

A UK nested case-control study(53) included in the UKHSA review (deemed medium quality) found that
fully vaccinated participants were approximately half as likely to have symptoms lasting at least 28 days as
unvaccinated participants.(59) However, no statistically significant benefit was found for those who were
partially vaccinated compared to those who were unvaccinated. The UK Office for National Statistics
reported similar results in January 2022 (based on data to 30 Novemeber 2021). In a sample of UK adults
aged 18-69 years, receiving two doses of a COVID-19 vaccine was associated with a 41.1% decrese in the
odds of self reported long COVID at least 12 weeks later (compared to socio-demographically similar study

participants who were not vaccinated when infected).

There continues to be no data in children about the level of protection provided by vaccination against the
incidence of long COVID (in addition to protection against infection) in those who have become infected
after vaccination.

The impact of vaccination after infection on long COVID

It is widely recommended that after a COVID-19 infection, people should start or continue their vaccination
schedule after 3 months from diagnosis with the acute illness, to allow for some time for recovery.

The effect of vaccination on pre-existing long COVID remains uncertain and contentious, as published
studies have generally been small and with self-selected participants.(56) Anecdotal reports and some
studies (57, 60) suggest a range of experiences following COVID-19 vaccination ranging from improvement,
deterioration, and no change in long COVID symptoms. In the UKHSA review, 3 of 4 studies comparing long
COVID symptoms before and after vaccination suggested that more cases reported an improvement in
symptoms after vaccination, either immediately or over several weeks.(57) However, some cases in all
studies did report a worsening in symptoms after vaccination.(57) In three of the five studies reporting on
symptom changes following vaccination of people with long COVID, there was a higher proportion of
people with long COVID who reported unchanged symptoms following vaccination (up to 70%) than people
whose symptoms improved or worsened.(57)

Some studies have suggested that vaccination after infection can significantly reduce the likelihood of long
COVID. For example, a large study which analysed self-reported data from 1.2 million UK smartphone users
found that two doses of a COVID-19 vaccine halved the risk of long COVID.(53) However, some recently
published studies suggest that the protective effect may not be as great as initially thought.(61)
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A large study published in Nature Medicine in May 2022 used the US Veterans Affairs databases for an
analysis that included more than 13 million people.(48) This also suggested a more limited protective
effect, finding that vaccination lowers the risk of long COVID after infection by about 15%.(61) Symptoms
such as brain fog and fatigue were compared in vaccinated and unvaccinated participants for up to six
months after they tested positive for SARS-CoV-2. No difference was found in the type or severity of
symptoms between vaccinated and unvaccinated groups.

The UKHSA rapid evidence briefing also reported on 3 studies which compared people with long COVID
who were infected with SARS-CoV-2 and then subsequently vaccinated, to participants with long COVID
that remained unvaccinated following infection. All three studies reported that the cohort who received
the vaccinations were significantly less likely to experience long COVID symptoms shortly after
vaccination and over longer periods.(57)

One of the largest studies on this topic to date (published May 2022) is a community-based cohort study of
28,356 participants (mean age 46 years, 56% female, 89% white) from the UK’s COVID-19 Infection Survey
examined the trajectory of long COVID symptoms following COVID-19 vaccination. Participants were aged
18 to 69 years who received at least their first vaccination after test-confirmed infection. The study had a
median follow-up of 141 days from first vaccination (among all participants) and 67 days from second
vaccination (84% of participants). The principal finding was a decrease in the likelihood of experiencing long
COVID symptoms after a second vaccine dose. First vaccination was associated with an initial 12.8%
decrease (95%Cl: -18.6% to -6.6%) in the odds of long COVID but increasing by 0.3% (-0.6% to +1.2%) per
week after the first dose. Second vaccination was associated with an 8.8% decrease (-14.1% to -3.1%) in
the odds of long COVID, with the odds subsequently decreasing by 0.8% (-1.2% to -0.4%) per week. There
was no statistical evidence of heterogeneity in associations between vaccination and long COVID by socio-
demographic characteristics, health status, whether hospitalised with acute COVID-19, vaccine type
(adenovirus vector or mRNA), or duration from infection to vaccination.(55)

As part of a federated research study with the COVID-19 Patient Recovery Alliance, Arcadia Data Research
(Arcadia.io) performed a retrospective analysis of the medical history of 240,648 COVID-19-infected
persons to identity factors influencing the development and progression of long COVID. Data were
captured directly from electronic health record (EHR) systems, practice management systems. This analysis
revealed that patients who received at least one dose of any of the three COVID vaccines available in the
US (Pfizer, Modern or Janssen) prior to their diagnosis with COVID-19 were 7-10 times less likely to report
two or more long-COVID symptoms compared to unvaccinated patients. Furthermore, unvaccinated
patients who received their first COVID-19 vaccination within four weeks of SARS-CoV-2 infection were 4-6
times less likely to report multiple long-COVID symptoms, and those who received their first dose 4-8
weeks after diagnosis were 3 times less likely to report multiple long COVID symptoms compared to those
who remained unvaccinated. The study authors argue that this relationship supports the hypothesis that
COVID-19 vaccination is protective against long COVID and that effect persists even if vaccination occurs
up to 12 weeks after COVID-19 diagnosis.(62)

Additionally, one study assessed the timing of vaccination following COVID diagnosis and concluded that
people who were vaccinated sooner were likely to report less long COVID symptoms than unvaccinated
people. However, in both vaccinated and unvaccinated people following infection, most people (up to 70%)
reported no change to long COVID symptoms after vaccination.(63) The study population were limited to
44 vaccinated patients with 22 matched unvaccinated patients, and therefore larger studies are needed.
(63)
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A study in the UK surveyed 900 people living with long COVID and evaluated the impact of their first COVID-
19 vaccination on their symptoms. In this, 57.9% of people reported an improvement to symptoms, 24.2%
no change and 17.9% reported deterioration. The report also stated that people who received mRNA
vaccines tended to report larger levels of improvement compared to adenovector vaccines. This is the
largest survey to date of people living with long COVID, however due to the self-reporting nature of the
survey, it is noted that a randomised controlled trial would be required to confirm any direct links between
that observed between vaccination and improvement to long COVID symptoms.(64)

Impacts

Psychosocial impacts

The functional impairment experienced by some people with long COVID and the toll managing symptoms
has on quality of life is becoming clearer. An early patient-led study of 3,762 self-described long haulers in
56 countries found 45.2% (42.9% to 47.2%) reported requiring a reduced work schedule compared to pre-
illness and 22.3% (20.5% to 24.3%) were not working at the time of the survey due to their health
conditions.(36)

Long COVID patients are reporting multiple psychosocial impacts, including mental health related
impacts. This includes reporting experiences of feeling depressed, anxious, or worried.(65)
(65)(64)(63)(63)(65)Another article considering guidance to support patients experiencing long COVID
found several specific mental health challenges, including: post-traumatic stress disorder (PTSD), major
depressive disorder, anxiety disorders, sleep disorders, phobias, fears with avoidant behaviours, health
anxieties, obsessive-compulsive disorder (OCD) and adjustment disorder related to living with long COVID-
19 symptoms, social exclusion and addictions (as a form of coping), and neuropsychiatric disorders.(66) In
the Nga Kawekawe o Mate Korona study, 43% of Maori and 52% of non-Maori reported not feeling
understood by their healthcare professional, and 61% an 76% respectively reported having concern about
not knowing when their symptoms would end (link).

Overall, long COVID is having an impact on reported quality of life. An online survey study completed in
2021 found an overall reduction in quality of life, and this was due to a range of the symptoms reported
which included sleep quality, breathlessness, physical activity and mental health.(65)

Social and economic impacts

While the fiscal impacts of the COVID-19 pandemic in general is well known and reported on across
jurisdictions, the fiscal impacts of long COVID specifically are less well known and scarcely reported on, as
the impacts are hard to quantify given the wide variety of variables involved. The impact of long COVID
can be looked at from multiple angles: from decreased productivity due to a reduction in workforce, to
the costs incurred by an individual, including healthcare costs, lost wages, lost savings, and accrued debt.

Additionally, long COVID has had an impact on the ability of some patients to work. People with ongoing
symptomatic COVID-19 or post-COVID-19 syndrome who report increased absence or reduced
performance in education or work may need extra support and recovery time.(6) Long COVID therefore
limits the ability of people to return to work and to socialise, not only potentially further affecting their
mental health, but also having economic consequences for them, their whanau and society.(5)
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Preliminary analysis from Nga Kawekawe o Mate Korona study has found that 45% of Maori with long
COVID say their usual activities have been affected to a moderate or extreme level; about 20% have severe
pain; and about 10% have difficulty moving (link).

The Solve Long COVID initiative, a non-profit research and advocacy group in the United States, has
estimated that the disability caused by long COVID has cost $386 billion dollars in the United States alone.
Only the personal financial impact on affected individuals was considered, like lost wages, lost savings, and
healthcare costs, from the beginning of the pandemic through to January 31 2022 (link).

Further work to measure the financial impact of long COVID is still required to fully understand its scale.

Countries across the globe have committed varying levels of financial resources to diagnose, understand
and treat the condition, but research and reporting regarding the overall financial impact and the second
and third order financial effects of long COVID is currently scarce.

The social and economic burden of long COVID will affect Maori and Pacific peoples to a greater degree, as
they have accounted for a greater proportion of cases during Aotearoa New Zealand’s Delta and Omicron
outbreaks.

Diagnosis, Treatment, Management and Support

Diagnosis

There are currently several limitations and challenges in diagnosing long COVID, the most significant being
the current lack of consensus on the definitions of long COVID (as is detailed above).

Although there are a wide range of symptoms that can present for long COVID, many of these symptoms
are common from a multitude of other conditions, making them hard to decipher or confirm as long COVID.
Additionally, ongoing symptoms may vary widely and will affect people in diverse ways, and symptoms can
be diverse with multiorgan involvement. Long COVID is multi-factorial, and more than one mechanism may
be implicated in clinical presentations.(67)

Compounding the lack of clear definitions, due to the relative newness of the condition, there may be a
limited amount of knowledge of the condition known by many health care professionals.

There are currently no specific tests to aid in the diagnosis.

Preliminary analysis from the Nga Kawekawe o Mate Korona study has found many patients have faced a
number of helathcare access challenges in their long COVID journey, including:

e 32% of Maori and 49% of non-Maori reporting their doctor did not recommend or provide
wraparound support

e 50% of Maori and 40% of non-Maori being unable to get good information about vaccines for
people with long COVID

o 35% of Maori and 34% of non-Maori not being referred to a specialist, and 13% of Maori and 4% of
non-Maori not having their specialist referral accepted

o 52% of Maori and 37% of non-Maori not knowing who to ask for help or support
o 48% of Maori and 44% of non-Maori not feeling listened to

e 32% of Maori and 43% of non-Maori reporting their doctor did not know what to do next (link).
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Models of care

Due to the wide-ranging and multi-organ nature of symptoms, the treatment and rehabilitation options must
vary for people with long COVID. There is an emerging consensus therefore on best practice which points to
the need for multidisciplinary, multispecialty approaches to assessment with case management tailored to
how the disease manifests for each patient,(5) and an individualised management plan developed.(68) Some
patients may find it useful to keep track of their symptoms. Keeping a log of symptoms can help better
understand them, identify which symptoms impact them most, and identify patterns and changes in their
symptoms.(69) Due to the wide-ranging and multi-organ nature of symptoms, the treatment and
rehabilitation options must vary for people with long COVID.

Internationally, multidisciplinary teams are working together to tackle the unique symptoms each patient
experiences and tailoring treatment to them.(3) Countries are creating dedicated treatment guidelines and
care pathways, and the US, UK and Germany have opened post-COVID clinics as one-stop-shops for
treatment and support. For example, an Adult Post-Acute COVID clinic at Vanderbilt University brings
together specialists from internal medicine, infectious disease, pulmonology, cardiology, ophthalmology,
psychology, physical medicine, ear, nose and throat, speech pathology and neurology.(3) Physical therapy,
physiotherapy, and occupational therapy have also been key tools used for those struggling with fatigue.
Nutritional support has also been important, with lethargy having flow-on effects onto the ability to cook and
prepare food, resulting in some struggling with malnutrition.(70)

Specific symptom management will usually be pragmatic, with avoidance of over-investigation.(68, 71)

Currently, there are no collated Aotearoa New Zealand resources for symptom management. The National
Institute for Health Innovation has a page on long COVID (link) which directs patients and health
professionals to the NHS (National Health Service, UK) COVID recovery website (below) and has symptom-
based suggestions to manage long COVID at home.

The NHS, UK based, self-help site Your COVID Recovery has a page explaining long COVID.
https://www.yourcovidrecovery.nhs.uk/what-is-covid-19/long-covid/. On this site there are patient

resources to help manage many of the commonly experienced symptoms of long COVID including:

e Managing the effects on your body https://www.yourcovidrecovery.nhs.uk/managing-the-

effects/effects-on-your-body/

e Managing the effects on your mind https://www.yourcovidrecovery.nhs.uk/managing-the-

effects/effects-on-your-mind/

e _Yourwellbeing https://www.yourcovidrecovery.nhs.uk/your-wellbeing/

Swiss based Altea Long COVID Network is an online site which focuses on the exchange of information
about long COVID. Altea is a meeting place for those affected, relatives, medical professionals, researchers,
and other interested parties https://www.altea-network.com/en .

In sections such as the Vademecum, Blog and the Directory (of clinics, doctors and therapists), knowledge
about aspects of Long COVID should continuously grow and be updated. Altea have committed themselves
to the principle of “co-creation”: By including different perspectives, new content and solutions will be
created.

For Aotearoa New Zealand, an equity focus with a co-design approach with key affected communities of
those living with long COVID, Maori and Pacific peoples is key. Patient and peer support networks have
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played a key role in the initial response to long COVID predominantly on social media platforms Facebook
and Twitter.

Complementary medicine studies have also been undertaken to understand the role they may have in long
COVID management. Fatigue is the most common long-haul symptom among women who have recovered
from an acute COVID-19 infection. One randomised, blinded, controlled clinical trial evaluated an essential
oil blend for energy boosting effects. Two weeks of twice-daily inhalation resulted in significant
improvements to energy levels as compared to a placebo group. Aromatherapy improves energy levels
among women who have recovered from COVID-19 but still experience low energy.(72) There is also
evidence that Traditional Chinese Medicine (TCM) medications are effective in the symptom management
of COVID-19 patients.(73) Conversely, evidence for the effectiveness of most Complementary and
Alternative Medicine interventions still needs evaluation.

Rongoa Maori (Maori medicine) where ailments are treated in a holistic manner is-also of cultural

significance for Aotearoa populations. A scoping review is underway to examining the barriers and
facilitators for Maori accessing injury and rehabilitation services, and the findings will be of benefit when
considering long COVID rehabilitation for the priority populations affected by long COVID.(74)

International guidelines on rehabilitation and management

Existing international guidelines propose that the initial management of long COVID should be in primary
care and should include a series of investigations both to characterise how the individual is affected and to
exclude other conditions that may coexist. Management, referrals and care pathways should then be tailored
to the manifestations of disease, including investigation and referral for signs of involvement of different
organ systems (5). The patient voice has been critical in shaping awareness of long COVID internationally and
within New Zealand, and patient- and whanau-centred care should continue to be the focus.

In an article for the Medical Journal of Australia, de Leeuw identifies the effect of long COVID across
communities that were already struggling before the pandemic, which will suffer more from infection and
from the ongoing cascade of social (eg, work and employment, housing and service access, disability support)
and health (exacerbating chronic suffering and comorbid conditions) consequences.(75) The authors have
developed a visual representation of Long COVID health inequities. See Figure below.
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Alongside treatment options, support and care services may be needed for people with persistent
symptoms. Counselling and psychological support may be needed to address high rates of poor mental
health, and many of the post-COVID clinics set up throughout the US and UK contain psychology services or
referrals.(78) Psychological supports can also help people with the process of recovery and not just the
psychological adjustment. Timely access to good quality information to understand their illness, managing
expectations of others, as well as positive contact with people who are or previously been through this
illness also assist in an individual’s recovery.(79)

There are an increasing number of guidelines available for clinical management of patients with long COVID.
Some of these are listed below. These might be useful to consult when developing New Zealand specific

guidelines.
Source Title Date Link Notes
Australian Australian | Living https://app. | Guidance for clinicians on:
National Guidelines | Guidelines | magicapp.or - Assessing and diagnosing post-COVID conditions
COVID-19 for the | last g/#/guidelin - A consensus recommendation of symptoms and
Clinical clinical updated 9 | e/L4Q5An/s signs
Evidence care of | May 2022 ection/jDJJJ - Management and care of people with post-
people Q COVID-19 condition
with
COVID-19:
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National COVID-19 | Version https://www | Guidance for clinicians on:
]Icnstlt:tel i ra?(ljdl' 1.1;' - .nl'cde.org.uk[ - Identification
or Health | guideline: | publishe guidance/ng - Assessment
and Care | managing | on 188/resourc N
Excell he | 01.03.202 419 - Investigations and referral
|ij(|c((:aEence the long- 5 o g% - Planning care
‘(5 '),h t:m ‘ @%, - Management (including self-management or
lcottls” ) (e;O(\e/CIJIc)s 190 w supported management, multidisciplinary
ntercollegi i managing- rehabilitation, and additional support)
ate the- N .
Guideli | - Follow-up, monitoring, and discharge
uiaetines longterm. - Sharing information and continuity of care
Network effects-of- . N~
SIGN) and covid19-od- - Service organisation
( Lovic2J-pet - Common symptoms
Royal 5103551574 . . .
- - Equality considerations
College of 2
General
Practitione
rs (RCGP)
Centres for | Interim June 2021 | https://www | Includes guidance on general clinical considerations,
Disease Guidance .cdc.gov/cor | patient history and physical examinations, assessment,
Controland | on onavirus/20 | and = testing, management, and public health
Prevention | Evaluating 19- recommendations.
D A i /hcp/cli A .
(CDC), US and Caring NCOV/NLD/CL The guidelines argue many post-COVID conditions can be
for nical- . . . . .
Pati managed by primary care providers, with the incorporation
atients care/post- of patient-centred approaches to optimise the quality of
with Post- covid- . L .
life and function in affected patients.
COVID index.html
Conditions Objective laboratory or imaging findings should not be
used as the only measure or assessment of a patient’s well-
being; lack of laboratory or imaging abnormalities does not
invalidate the existence, severity, or importance of a
patient’s symptoms or conditions.
Healthcare professionals and patients are encouraged to
set achievable goals through shared decision-making and
to approach treatment by focusing on specific symptoms
(e.g., headache) or conditions (e.g., dysautonomia); a
comprehensive management plan focusing on improving
physical, mental, and social wellbeing may be helpful for
some patients.
BMJ Managem | Aug 2020 https://www | Guidance for the management of people with long COVID
Practice ent of .bmj.com/co | in primary care.
Pointer post-acute ntent/370/b
(71)BM) COVID-19 mj.m3026
Practice in primary
Pointer care
(71)
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Royal Caring for | May 2022 | https://www | The purpose of this resource is to provide advice and
Australian Patients .racgp.org.a | support to GPs and their teams when caring for patients
College of | with Post u/getattach | with post—COVID-19 conditions, and to encourage the
General COVID-19 ment/8c5b3 | development of individualised plans for their ongoing
Practitione | Syndrome 936-5551- management.
rs 4b94-81d4-
614e2b69da
51/Caring-
for-patients-
with-post-
COVID-19-
conditions.a
Spx
Scottish Managing | Dec 2020 https://www | This document covers care for people who have symptoms
Intercollegi | the long- .sign.ac.uk/ that develop during or after an infection consistent with
ate term media/1833 | COVID-19, continue for more than four weeks and are not
Guidelines | effects of /sign161- explained by an alternative diagnosis. It also provides
Network COVID-19 long-term- advice on diagnosis and management based both on the
(SIGN) effects-of- best available evidence and the knowledge and experience
(80)Scottis covid19- of the expert panel.
h 11.pdf
Intercollegi
ate
Guidelines
Network
(SIGN) (80)
Ontario Post- Dec 2021 https://www | This document includes guidance for primary care on:
Health COVID-19 .ontariohealt - Assessment
Condition: h.ca/sites/o - Testing
Guidance ntariohealth - Diagnosis
for [files/2021- - Physical examination
Primary 12/PostCovi - Management
Care dConditions
ClinicalGuida
nce EN.pdf
Chartered COVID-19 | August https://www | UK guidance for physiotherapy service delivery for adults
Society of | Rehabilitat | 2021 .csp.org.uk/ | who are hospitalised due to acute COVID-19 or long COVID
Physiother | ion publications
apy Standards /covid-19-
community-
rehabilitatio
n-
physiothera
py-service-
delivery
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Policy Responses

The full magnitude of the long COVID burden globally is still yet to be known, with countries all at varying
stages of their response to COVID-19, with some only having experienced significant outbreaks following
the emergence of the Omicron variant, resulting in a lack of first-hand experience in addressing long COVID
and undeveloped systems to respond to and report on long COVID.

For an equitable policy response in Aotearoa New Zealand, partnership, and shared decision-making with
key affected communities, including those with long COVID, the Maori Health Authority, the Ministry for
Pacific Peoples, and the New Ministry for Disabled People.

United Kingdom: The UK government has set up over 80 specialist clinics' to provide support to those
suffering from long COVID, which provide psychological and physiological support services. Further
research funding is being provided through grants to NGOs and healthcare providers through the National
institute of health, to date only around 50 million pounds of funding has been provided for research in to
Long COVID. The UK government has made Statutory Sick Payments, Universal Credit or Employment and
Support Allowance (ESA) available to people if Long COVID affects how much they can work. Affected
individuals can also apply for a Personal Independence Payment if they have difficulty with everyday tasks
and getting around.” The UK’s response has endeavoured to provide all information in accessible and age-
appropriate formats so that people can understand and take part in decisions about their care, as guided by
the NICE guidelines on shared decision making and good patient experiences.

United States: As of July 2021, long COVID, also known as post-COVID conditions, can be considered a
disability under the Americans with Disabilities Act President Joe Biden has directed federal agencies to
support patients and doctors by providing science-based best practices for treating long COVID,
maintaining access to insurance coverage, and protecting the rights of workers as they try to return to jobs
while coping with the uncertainties of the malaise.

France: Since the French government identified Long COVID at the end of the first wave of the virus in
spring 2020, it has been watching the issue closely to care for those affected and to better understand the
disease. On 17 March 2022, the Health Minister published a statement recognising Long COVID as a health
concern in France and acknowledging the necessity for ongoing research into its prevalence, diagnosis, and
treatment.

Germany: The German Government has committed to the establishment of a Germany-wide network of
2,580 competence centres and interdisciplinary outpatient clinics to further research and ensure needs-
based care around the long-term effects of COVID-19. German physicians dealing with Long COVID have
established a dedicated national association, with thirteen specialised working groups, to promote
research, share information and improve the treatment of patients suffering from Long COVID.

Sweden: The Swedish government has implemented several responses to Long COVID. It has supported
research on COVID-19 through funding to the Swedish Research Council and tasked the Swedish Agency for
Health and Care Services Analysis with mapping Long COVID care across the country. The National Board of
Health and Welfare has produced guidelines and statistical reports to support the health and welfare
system in meeting the needs of Long COVID sufferers. However, the general lack of information about the
condition, and awareness of it, as well as the immense pressure on the healthcare system during the
pandemic, means that a system for testing and assessment, treatment, and support available to sufferers is
not yet fully functioning.
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Background/Context

Request Outline In developing a work programme for long COVID, CAHPO have requested a regular
update on what is known about the science and evidence on long COVID, and
awareness of what other countries are establishing to support people with this

condition.

Questions
Long COVID - What are the various terms used to describe ongoing health
terminology effects following the acute COVID-19 illness?
and definitions - What are the clinical case definitions used by various

organisations/ countries?
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Diagnosis - What are the limitations or challenges in making a diagnosis of
long COVID?

Are there any tests available to assist with diagnosing the
condition? (e.g., immune function tests)

Symptoms and - Outline the range of symptoms and signs that have been
signs associated with long COVID

Which symptoms are most common?

Disease course - pattern and severity of symptoms

Is there any association between particular variants and the
types of long COVID symptoms?

Psychosocial - What kinds of mental health impacts are long COVID patients
impacts experiencing?

What impact can long COVID have on ability to work?

How does long COVID impact on quality of life overall?

Prevalence/ - What is the estimated prevalence of long COVID in various
incidence groups, including by: age (including children), ethnicity
(including Indigenous), remote/rural geography, social and
economic status, gender, severity of initial infection,
hospitalised vs non-hospitalised, and at various timeframes
after the acute illness?

What is the estimated prevalence of long COVID in key
countries, according to sources in country? Which
demographics have been most impacted by long COVID (e.g., in
terms of gender, age, and ethnicity)?

Key countries could include Australia, the United States, the United
Kingdom, Singapore, Taiwan, Hong Kong, Canada, Ireland, Northern
Ireland, Scotland, Sweden, and Spain.

Aetiology - What are the proposed mechanisms which contribute to the
development of long COVID?

Risk factors - What are the risk factors for developing long COVID?
Treatment and - Are there established treatments and supports known to help
support patients with long COVID?

What are the other treatments being investigated for long
COVID patients?

What models of care are other countries putting in place/
exploring?

What guidelines do other countries/ organisations have in place
for rehabilitation of patients with long COVID?

Prevention (see - Aside from vaccination, are there any other ways to reduce the
also, risk of developing long COVID once infected with SARS-CoV-2?
vaccination) (e.g., importance of rest during acute illness)
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Vaccination - Does vaccination before infection reduce the symptoms or
incidence of long COVID?

Does previous vaccination affect severity of symptoms in people
with long COVID?

Is it considered safe for patients with long COVID to receive
COVID-19 vaccines?

Does vaccination of patients with existing long COVID affect
their symptoms/ disease course?

Social and - What are the current and projected economic impacts of long
economic COVID in Australia, the United States, the United Kingdom,
impact Singapore, Taiwan, Hong Kong, Canada, Ireland, Northern

Ireland, Scotland, Sweden, and Spain, according to sources in
country? (Including workforce impacts such as sick
days/absences, financial costs to employers, impacts on

sectors).
Policy [J  How have governments responded to long COVID in Australia,
responses the United States, the United Kingdom, Singapore, Taiwan,

Hong Kong, Canada, Ireland, Northern Ireland, Scotland,
Sweden, and Spain, according to sources in country?

Has the government classed long COVID as a disability?

What social support schemes are available for people with long
coviD?

What are government recommendations to employers around
how to manage employees with long COVID?

What are the current treatment pathways available for those
facing long COVID and what barriers are people facing in
accessing these pathways?

Intended application of advice

To inform development of support packages and rehabilitation pathways for people
with long COVID.

Timeline

First evidence brief was sent on Friday 20 May 2022. The second evidence brief was
shared on 1 July 2022, and the authors spoke to this at the Long COVID Expert Advisory
Group and received feedback and guidance on future lines of enquiry. This next update
will be provided to the CAHPO and EAG for the 17 August meeting.

COVID-19 has disproportionately affected vulnerable populations and exacerbated
What are the existing inequities, and the burden of long COVID is likely to continue this trend. In New
implications and Zealand, Maori and Pacific peoples make up an increasing proportion of COVID-19
considerations of this cases, so long COVID may have a particularly high burden in these populations. They
advice on Te Tiriti o may also face additional barriers seeking or accessing treatment for long COVID or
Waitangi and equity? financial barriers to affording treatment due to existing healthcare access issues being

exacerbated by difficulties in diagnosis and accessing care pathways.
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For some people, long COVID results in being unable to work for an extended period.
Support options for these situations need to be considered. In addition, long COVID is a
complex condition that may not be adequately understood or recognised by the
medical profession, creating further difficulties for patients seeking validation of their
experience and support, worsening existing access and equity issues.

Throughout this report, we will consider equity considerations, and specifically explore
questions related to: What equity issues are evident in long COVID experiences and
responses overseas? Are there any useful examples from overseas of how to ensure
long COVID is addressed equitably? How might New Zealand experience inequities with
respect to long COVID and how could these be mitigated?
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Key Points

[

No international definition has been agreed upon for ongoing symptoms following acute SARS-CoV-2
infection, and the time period of ongoing symptoms varies from 4 weeks to 12 weeks and onwards.
The New Zealand Ministry of Health has received recommendations from the Long COVID Expert
Advisory Group and agreed to adopt a consistent clinical case definition for long COVID to use in
Aotearoa New Zealand. The joint guideline by the National Institute for Health and Care Excellence
(NICE), Scottish Intercollegiate Guidelines Network (SIGN) and the Royal College of General
Practitioners (RCGP) will be adopted to distinguish between ongoing COVID and long COVID cases.
This definition differentiates acute COVID-19 (signs and symptoms up to 4 weeks) from ongoing
symptomatic COVID-19 (4 weeks to 12 weeks) from Post-COVID-19 syndrome (from 12 weeks.

A definition of long COVID in children and young people has been developed using the Delphi
method: “Post-COVID-19 condition occurs in young people with a history of confirmed SARS-CoV-2
infection, with at least one persisting physical symptom for a minimum duration of 12 weeks after
initial testing that cannot be explained by an alternative diagnosis. The symptoms have an impact on
everyday functioning, may continue or develop after COVID infection, and may fluctuate or relapse
over time”.

There are a range of signs and symptoms that have been associated with long COVID. Symptoms can
be respiratory, cardiopulmonary, neurological, or systemic. They can be concurrent, fluctuating and
overlapping. Symptoms vary in severity and site over time, including symptom-free periods followed
by relapses. The most reported symptoms of long COVID are fatigue or general malaise, headaches,
cognitive impairment or attention disorders, and respiratory symptoms.

Long COVID in children is not well described, and prevalence estimates vary widely. There is some
emerging evidence that signs and symptoms or clinical presentation may differ for children, with
NICE in the UK noting cardiac and respiratory symptoms were less common in children than adults. A
study published on 22 July found 9.8% of hospitalised children and 4.8% of discharged children
infected with SARS-CoV-2 and tested in emergency departments went on to report post—COVID-19
conditions (PCCs) 90 days later. The report also indicated that persistent, new or reoccurring health
problems were reported in 60% of children who had reported PCCs at 90 days. The most common
reported symptoms were respiratory (eg, cough, difficulty breathing, or shortness of breath) and
systemic (general fatigue and fever). Risk factors for reporting PCCs included the number of acute
symptoms, length of hospitalization, and older age of child.

The prevalence of long COVID is difficult to establish for a range of reasons, however preliminary
studies suggest that approximately 30% of people who test positive for COVID-19 experience
symptoms for 12 weeks or longer. (1)

Evidence continues to emerge on the cause/s of long COVID. A range of factors have been suggested
to contribute including effects of the virus on the body (particularly on the nervous and vascular
systems) or persistent virus or virus fragments lingering and causing inflammation; autoimmunity
triggered by SARS-CoV-2 infection; changes in the microbiome and viral reactivation; or unrepaired
tissue damage from original infection.

Long COVID appears to be more common among people who have severe COVID-19 symptoms
during acute illness, but it can also affect those who initially had mild or moderate COVID-19. Some
factors that have been associated with an increased risk of long COVID include increased age, poor
pre-pandemic general and mental health, asthma, having underlying health conditions, a higher body
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mass index, and being female. Vaccines are important in preventing long COVID and are effective
prior to infection and post-infection.

In Aotearoa New Zealand, Maori may have an increased risk of developing long COVID given the
higher rates of COVID-19 in this group, and lower vaccination rates. The potential inequitable impact
of long COVID on Maori is concerning and is receiving recent media attention (link).

One case-control study from the UK has found that the risk of ongoing symptoms or long COVID after
Omicron infection is approximately half of the risk after Delta infection. Although the percentage of
Omicron infections leading to long COVID were lower, the absolute numbers are still expected to be
greater than for Delta due to the increased numbers that were infected by Omicron, and therefore
the impact on the health system could still be significant. Evidence is still emerging on the potential
impact of BA.4 and BA.5 (the latest and now dominant sublineages of Omicron) for long COVID.
Initial literature suggests these variants are capable of increased immune evasion due to mutations
in the surface spike proteins and increases in transmissibility and infection are likely to increase
prevalence of long COVID. There is no published evidence, grey literature or media reports
suggesting a decline in demand for services with Omicron, however the number of people self-
reporting persistent symptoms beyond four weeks in the UK reduced from approximate 2million to
1.8million between May and July, which may have impacted demand. However, the number
reporting persistent symptoms beyond 12 weeks remained stable at 1.4million (link).

The effect of vaccination on pre-existing long COVID remains uncertain and contentious, though
most studies comparing long COVID symptoms before and after vaccination reported an
improvement in symptoms after vaccination, either immediately or over several weeks. Analysis
evaluating differences between COVID-19 vaccine types and long COVID outcomes found minor
difference between vaccines on preventing long COVID, however those who received Moderna were
more likely to report fatigue, myalgia and chest pain than those who received AstraZeneca.

There has been some discourse suggesting vaccine injury may lead to long COVID symptoms. Some
small-scale research has been undertaken however it was inconclusive in its findings, and no
causative link was found.

Long COVID patients are reporting multiple psychosocial impacts, including mental health related
impacts, affecting the ability of some patients to work.

While the fiscal impacts of the COVID-19 pandemic, in general, is well known and reported on across
jurisdictions, the fiscal impacts of long-term health impacts and long COVID are less well known but
could include decreased productivity from a reduction of participants in the workforce, to costs
incurred by an individual, including healthcare costs, lost wages, lost savings, and accrued debt.
Preliminary analysis from Nga Kawekawe o Mate Korona has found that 45% of Maori with long
COVID say their usual activities have been affected to a moderate or extreme level; about 20% have
severe pain and about 10% have difficulty moving.

There are currently several limitations and challenges in diagnosing long COVID, the most significant
being the current lack of consensus on the definition.

As long COVID has emerged, many healthcare professionals and researchers have compared the
experience to other post-viral conditions such as myalgic encephalomyelitis/ chronic fatigue
syndrome (ME/CFS) due to the similarities in symptoms and affected demographic, and therefore
many researchers are postulating that long COVID may be a sub-type of ME/CSF.

Due to the wide-ranging and multi-organ nature of symptoms, the treatment and rehabilitation
options vary for people with long COVID. There is an emerging consensus on best practice which


https://www.rnz.co.nz/news/te-manu-korihi/469058/fears-equity-disaster-on-the-horizon-as-threat-of-long-covid-among-maori-emerges
https://www.ons.gov.uk/peoplepopulationandcommunity/healthandsocialcare/conditionsanddiseases/bulletins/prevalenceofongoingsymptomsfollowingcoronaviruscovid19infectionintheuk/4august2022

Document 7

points to the need for multidisciplinary, multispecialty approaches to assessment with case
management tailored to how the disease manifests for each patient, and development of an
individualised management plan.

O There are an increasing number of international guidelines available for clinical management of
patients with long COVID which are briefly presented here. Currently, there are no collated Aotearoa
New Zealand resources for symptom management.

O Te Whatu Ora — Waitemata have developed Aotearoa New Zealand contextualised patient resources
which includes guidance on what long COVID is. It shares tips and tricks for managing long COVID and
looking after yourself, ensuring people with long COVID tend to not only their physical health but all
aspects of Te Whare Tapa Wha, including advice for self-care, eating well, relaxation. Specific
guidance on coping with brain fog or cognitive changes is included, as well as guidance on managing
fatigue and pacing, headaches, and keeping track of symptoms.

[ A new section on service evaluation has been added.

Introduction

In the early stages of the pandemic, most attention was focused on the acute health impacts of SARS-CoV-2
infection. (2) It was initially thought that although some people have a prolonged and complicated hospital
stay, most people recover from ‘mild’ infections within two weeks and from more serious disease within
three weeks. (3) However, it has become clear that for some people COVID-19 can lead to persistent illness,
with ongoing and often debilitating symptomes. (3-5)

This document is a summary of the current evidence known about the long-term health impacts of COVID-
19, often referred to as long COVID, and the experiences of people living with long-term complications of
COVID-19. ltis a collation of expert opinion and the latest scientific and technical research exploring the
ongoing nature or long-term presentation of signs and symptoms that appear or continue to occur after the
acute phase of COVID-19, as well as aetiology, epidemiology, issues related to the impact of vaccination
and new emerging variants. Developments in international guidance from peak bodies on diagnosis,
management, support, and rehabilitation pathways will also be explored. It reflects current knowledge at
the time of writing (August 2022). It is a live and working document which will be updated as new evidence
emerges, with an updated report scheduled to be shared every eight to twelve weeks with the Chief Allied
Health Professions Office (CAHPO), Ministry of Health, Aotearoa New Zealand. New evidence in this update
will be in red.

Long COVID terminology and definitions

Ongoing symptoms are common following many viral and bacterial infections, including other
coronaviruses. The term ‘long COVID’ is commonly used to describe signs and symptoms that continue or
develop after acute COVID-19 (up to four weeks from the initial infection); however, some definitions
consider long COVID to be ongoing symptoms from 12 weeks onwards. Symptoms may last for weeks or
months after the acute illness. The presence of lingering symptoms may have a significant impact on the
daily lives of those who are affected, their family and whanau. Given the numbers of people who have been
or will be infected with SARS-CoV-2 worldwide, the public health impact of long COVID could be significant.

Across the international literature, long COVID may be referred to by many names, including post-COVID-19
syndrome, long-haul COVID, post-acute COVID-19, post-acute sequelae of SARS CoV-2 infection, long-term
effects of COVID, and chronic COVID.
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There is no internationally agreed definition of the long COVID condition yet.

Aotearoa New Zealand will have a unique long COVID profile due to the early successes in transmission
reduction in the pandemic. The low prevalence of COVID-19 in Aotearoa New Zealand prior to Omicron has
resulted in a proportionally low incidence of long COVID prior to 2022. However, with the arrival of
Omicron and its sublineages and Aotearoa New Zealand now having had nearly 1.7 million confirmed cases
of COVID-19, an increase in long COVID cases is expected to be seen.

It has been identified that it is clinically important to establish a clear and standardised definition for long
COVID in Aotearoa New Zealand. This will lead to more consistent data collection, analysis, and reporting
which is essential for an accurate estimate of the prevalence of long COVID in the population and to allow a
better understanding of the impacts of long COVID in Aotearoa New Zealand.

The Ministry of Health has received recommendations from the Long COVID Expert Advisory Group and
agreed to adopt a consistent clinical case definition for long COVID to use in Aotearoa. This includes the
following recommendations that:

[J the definition is specific and provides exact timeframes that differentiate between ongoing
systematic COVID-19 and long COVID; and,

[J allows for inclusion in the diagnosis irrespective of COVID-19 test result, allows treatment for
people who may have had a false negative result, were unable to access testing, and/or have a test
conducted.

It has been agreed to adopt the clinical case definitions from the joint guideline used by the National
Institute for Health and Care Excellence (NICE), Scottish Intercollegiate Guidelines Network (SIGN) and the
Royal College of General Practitioners (RCGP) to distinguish between ongoing COVID and long COVID cases.

This definition is as follows:
[J Acute COVID 19: Signs and symptoms for up to 4 weeks
[J Ongoing symptomatic COVID-19: Signs and symptoms of COVID-19 from 4 weeks up to 12 weeks.
[0 Post-COVID-19 syndrome:

0 signs and symptoms that develop during or after an infection consistent with COVID-19,
continue for more than 12 weeks and are not explained by an alternative diagnosis. It
usually presents with clusters of symptoms, often overlapping, which can fluctuate and
change over time and can affect any system in the body

0 post-COVID-19 Syndrome may be considered before 12 weeks while the possibility of an
alternative underlying disease is also being assessed

0 in addition to the clinical case definitions, the term ‘long COVID’ is commonly used to
describe the signs and symptoms that continue or develop after acute COVID-19. It includes
both ongoing symptomatic COVID-10 (from 4 to 12 weeks) and post-COVID-19 syndrome
(12 weeks or more).(6)

Other widely used international definitions include those from the World Health Organization (WHO) and
Centers for Disease Control and Prevention (CDC), as defined below.

The WHO published the following clinical case definition (created by Delphi consensus) in October 2021:


https://www.nice.org.uk/guidance/ng188/resources/covid19-rapid-guideline-managing-the-longterm-effects-of-covid19-pdf-51035515742
https://www.who.int/publications/i/item/WHO-2019-nCoV-Post_COVID-19_condition-Clinical_case_definition-2021.1%20.
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“Post COVID-19 condition occurs in individuals with a history of probable or confirmed SARS-CoV-2
infection, usually 3 months from the onset of COVID-19 with symptoms that last for at least 2
months and cannot be explained by an alternative diagnosis.

Common symptoms include fatigue, shortness of breath, cognitive dysfunction but also others
which generally have an impact on everyday functioning.

Symptoms may be new onset, following initial recovery from an acute COVID-19 episode, or persist
from the initial illness. Symptoms may also fluctuate or relapse over time. A separate definition
may be applicable for children.”

The CDC in the US uses the term ‘post-COVID conditions’ to describe long COVID, defined as a wide range of
new, returning, or ongoing health problems people can experience four or more weeks after first being
infected with the virus that causes COVID-19.

A study published online on 17 June 2022 aimed to develop a long COVID definition in children and young
people (CYP) using the Delphi method. (7) After three rounds of surveys and a consensus meeting, ten
statements were collected, with five meeting the threshold for inclusion into the research definition. The
resulting definition was outlined as “Post-COVID-19 condition occurs in young people with a history of
confirmed SARS-CoV-2 infection, with at least one persisting physical symptom for a minimum duration of
12 weeks after initial testing that cannot be explained by an alternative diagnosis. The symptoms have an
impact on everyday functioning, may continue or develop after COVID infection, and may fluctuate or
relapse over time”. This definition aimed to align itself with the WHO clinical case definition for adults. The
positive COVID-19 test result referred by this definition can be either an PCR test, lateral flow antigen test
(‘rapid antigen test’) or antibody test.

Symptoms and Signs

There are a range of signs and symptoms that have been associated with long COVID. Signs and symptoms
can vary greatly, and one systematic review and meta-analysis completed in early 2021 found 55 long-term
effects noted across 15 studies. (8) Another review conducted in November 2021 looked at 50 studies and
found more than 100 persistent symptoms reported. (9) Symptoms can be respiratory, cardiopulmonary,
neurological, or generalised, as it detailed in Table 1 below. (10)

Table 1: Commonly reported symptoms of long COVID

Cardiopulmonary Generalised symptoms

[J Difficulty breathing or shortness of breath [] Fatigue

[l Cough [l Fever

[] - Chest pain, tightness, or heaviness ! [l Pain

] Palpitations [] Reduced exercise capacity

Neurological Gastrointestinal

[] Cognitive impairment (‘brain fog’, loss of | [ Abdominal pain
concentration or memory issues) [] Nausea
[J Headache [] Diarrhoea

! Clinical assessment is required to investigate the specific cause


https://www.cdc.gov/coronavirus/2019-ncov/long-term-effects/index.html
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[J Sleep disturbance
[] Peripheral neuropathy symptoms (pins and
needles, numbness)

[] Ongoing changes to smell or taste

O

Dizziness
[l Delirium (in older populations)

Musculoskeletal

[J  Muscle aches and pains
[J Muscle weakness?
[] Joint pain

Psychological/ psychiatric symptoms3

[]  Symptoms of depression
[J  Symptoms of anxiety

[l Anorexia and reduced appetite (in older

populations)

Ear, nose, and throat

O

Tinnitus
[] Earache
[] Sorethroat
[] Dizziness

Other

[]  Skin rashes (including vesicular, maculopapular,
urticarial, or chilblain-like lesions on the
extremities)

[l Metallic or bitter taste

[l Metabolic disruption (such as poor control of
diabetes)

[l Thromboembolic conditions

Some research indicates that people experiencing long COVID tend to fall into one of two symptom groups:
those experiencing ongoing respiratory symptoms (including coughing and shortness of breath) combined
with fatigue and headaches; and those experiencing multi-systemic symptoms, affecting the heart, brain and
gut (for example, palpitations and ‘brain fog’). (11) A report from the CDC (May, 2022) suggests that people
who have had COVID-19 have twice the risk of respiratory conditions or developing pulmonary embolism
than those who have not had COVID-19. Furthermore, respiratory conditions had the highest risk ratios

reported of conditions associated with long COVID. (12)

In addition to the wide range of possible symptoms, some of the key features of long COVID include:

[J Concurrence of multisystem, fluctuating and often overlapping 'clusters' of symptoms

[0 Symptoms that vary in severity and site over time, including symptom-free periods followed by

relapses

0 Symptom severity may range from mild to incapacitating

O

[J Relapses may occur in anirregular pattern or in response to specific triggers (e.g., physical, or mental

Worsening of symptoms after physical or mental activity

activity, stress, menstruation, heat, or alcohol)

[] People may experience new symptoms that were not present during the acute phase of their COVID-

19 infection. (1, 3, 5)

The most reported symptoms of long COVID are fatigue or general malaise, headaches, cognitive
impairment or attention disorders, or respiratory symptoms. One meta-analysis concluded that the effects
largely corresponded with clinical symptoms including fatigue (58%), headache (44%), attention disorder or
cognitive impairment/brain fogginess (27%), hair loss (25%) and dyspnea (24%) (shortness of breath). (8)

2 Muscle weakness can be a reported symptom, and may also be clinically measured
3 The WHO has noted that the association between long COVID and psychiatric disorders is likely bidirectional
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Neurological symptoms, including persistent cognitive impairment, appear to be affecting as many as one-
in-four people recovered from COVID-19. (13) COVID-associated cognitive impairment often includes
impaired function relating to concentration, processing information speed, attention, and memory. (13) In
an investigation of the mechanisms leading to this, a study led by the Stanford University School of Medicine
found that even mild cases of COVID-19 could lead to prominent neuroinflammation (or more specifically,
brain inflammation). This causes physical damage to the white matter in the brain that resembles damage
seen after cancer chemotherapy, including disruption to the same cell types and processes. (14) This damage
appears to contribute to the lingering neurological symptom (often termed ‘brain-fog’) reported by many
with long COVID or undergoing chemotherapy. One positive from this association is that cancer therapy
related treatments could provide insight into appropriate treatments for long COVID-induced neurological
symptoms. (14)

Another study found COVID-19 infections lead to persistent cardio-renal inflammation and activation of the
haemostatic pathways which have implications to lung function. The impacts on multisystem injury pathways
during SARS-CoV-2 infection could be considered to inform clinical guidelines in preventative measures for
long COVID and support measures targeting preventative therapies. (15)

A systematic review and meta-analysis published in mid-April 2022 found over 60 physical and
psychological signs and symptoms with wide variation in prevalence estimates reported across 39 studies,
although, notably, most studies had a high or moderate risk of bias. The most reported symptoms were
weakness (41%; 95% Cl 25% to 59%), general malaise (33%; 95% Cl 15% to 57%), fatigue (31%; 95% Cl 24%
to 39%), concentration impairment (26%; 95% Cl 21% to 32%) and breathlessness (25%; 95% Cl 18% to
34%). Thirty-seven percent (95% Cl 18% to 60%) of patients reported reduced quality of life and 26%
(10/39) of the studies presented evidence of reduced pulmonary function.(16) In May 2022 the CDC
reported that in people with previous COVID-19 diagnosis, one in five individuals between 18-64 years
reported at least one incidence of 26 conditions attributed to long COVID. This was even more common in
people over 65 years, with one in four. (12)

There is limited evidence on any association between how symptom presentation of long COVID may differ
between variants of SARS-CoV-2, and this could be confounded by a variety of factors such as the
vaccination rollout, changes in treatment, as well as changes in detection and testing capacities and levels
of community prevalence. With the high rates of community transmission of Omicron, and increased
asymptomatic transmission, there is less detection of Omicron occurring, compounded by the shift to
relying on rapid antigen tests. One early observational study found the Alpha variant was more likely to
cause persistent cognitive symptoms when compared to the original Wuhan variant, though these could
have been influenced by a range of causes. In this same study the Alpha variant appeared less likely to
cause impaired hearing or a loss of sense of smell compared with the original variant. (17)

Omicron

There is limited data available on Omicron, however initial evidence from the UK’s Office for National
Statistics (ONS) suggests that despite lower case severity with Omicron, these variants are still presenting a
significant long COVID burden, which appears to be largely driven by the higher number of cases. (link,
visualisation by Airfinity)


https://www.ons.gov.uk/peoplepopulationandcommunity/healthandsocialcare/conditionsanddiseases/bulletins/prevalenceofongoingsymptomsfollowingcoronaviruscovid19infectionintheuk/6may2022
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The UK’s ONS conducted a study using self-reported data from COVID-19 cases to explore the impact of
Omicron BA.1 or BA.2 variants on long COVID. The data suggested that:

a) For vaccine boosted adults, there was not statistically significant difference in the risk of self-
reported long COVID between first infections with the Delta variant and with either Omicron
BA.1 or Omicron BA.2.

b) For boosted adults, the odds of reporting long COVID symptoms four to eight weeks after
infection were 21.8% higher after Omicron BA.2 than Omicron BA.1.

c) For those with only a vaccine primary course of two doses, the survey found that the odds of
reporting long COVID symptoms after infection were 49.7% lower in Omicron B.Al infections
than the Delta variant.

A June 2022 study has found that the risk of ongoing symptoms or long COVID after Omicron infection is
approximately half of the risk after Delta infection. (18) In this UK based case-control study, the odds of
symptoms 4 weeks or more post-infection (as per NICE definition) were compared in patients with Omicron
(n=56,003 people, 55% female, mean age 53 years) and Delta (n=41,361, 59% female, mean age 53 years).
In the Delta-infected cohort, 10.8% experienced ongoing symptoms compared to 4.5% in the Omicron
cohort. Although the percentage of Omicron infections leading to long COVID were lower, the absolute
numbers are still expected to be greater than for Delta due to the increased numbers that were infected by
Omicron, and therefore the impact on the health system could still be significant. The study was unable to
estimate the incidence of ongoing symptoms or long COVID in children nor did it compare vaccination
statuses. (18)

BA.4 and BA.5 are two of the latest variant sub-lineages of the Omicron strain. These variants are currently
the most prevalent within the New Zealand community as of August 2022. The implications towards long
COVID incidence as a result from infection with these new sub-variants is currently unknown. The literature
suggests that these variants are capable of increased immune evasion due to mutations in the surface spike
proteins. (19) Internationally it is estimated that second and third waves of infection due to new sub-
variants are likely to increase prevalence of long COVID, (20)particularly amongst those in high exposure
environments e.g. healthcare workers. (20)

There is no published evidence, grey literature or media reports suggesting a decline in demand for services
with Omicron, however the number of people self-reporting persistent symptoms beyond four weeks in the
UK reduced from approximate 2million to 1.8million between May and July, which may have impacted


https://www.ons.gov.uk/peoplepopulationandcommunity/healthandsocialcare/conditionsanddiseases/bulletins/selfreportedlongcovidafterinfectionwiththeomicronvariant/6may2022
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demand. However, the number reporting persistent symptoms beyond 12 weeks remained stable at
1.4million (link).

Long COVID in children

Long COVID in children is not well described, and the studies to date have generally been of poor quality,
with some significant limitations (such as a lack of a clear case definition, arbitrary follow up time points,
subjective assessment, lack of control groups, and low response rates). (21, 22) Evidence is predominantly
limited to select populations without control groups. (23) Relatively few studies have focused on SARS-CoV-
2 infection sequelae in children and adolescents, and large, harmonised longitudinal studies are needed.
(24) Persistent ilness in children has been noted in some studies and in patient support groups, but its
prevalence, characteristics and duration are unclear. (25, 26) As is described above, a definition of long
COVID for children and young people has been developed using the Delphi method.

Estimates of the prevalence of long COVID in children vary widely. (22) The variability in prevalence
estimates could be due to a range of factors, such as initial SARS-CoV-2 infection severity, different
methodological approaches (clinical assessment vs self-report), definition of cases (diagnosed vs
suspected), variable follow-up times, and prevalence of pre-existing clinical conditions. (23) In the US, a
large long-term study of the impacts of COVID-19 on children has recently begun. It will track up to 1,000
children and young adults and evaluate the impacts on their physical and mental health over three years.
(24)

Some studies suggest that long COVID in children is less common and tends to be less protracted than in
adults. (27) Other experts argue that accurately establishing how many children and adolescents
experience long COVID is difficult and likely underestimated. This may be because acute SARS-CoV-2
infection is less severe in children, often making an initial diagnosis less likely. One report suggests that
over half the children and adolescents reported psychological and physical symptoms related to long
COVID, irrespective of whether they received a positive SARS-CoV-2 diagnosis or not, though this is difficult
to interpret and highlights the impact of the pandemic on children and adolescents. (28)

There is some emerging evidence that signs and symptoms or clinical presentation may differ for children,
with NICE in the UK noting cardiac and respiratory symptoms were less common in children than adults.

The NICE panel noted that common presentation in children is a lack of concentration, short-term memory
loss, and/or difficult doing everyday tasks >4 weeks after acute COVID-19 illness.

Some of the studies of long COVID in children include:

[0 A review of studies of long COVID in children and adolescents identified 14 heterogeneous studies
(4 cross-sectional, 10 prospective cohort) investigating long COVID symptoms in a total of 19,426
children and adolescents. The prevalence of long COVID symptoms varied from 4% to 66%, and
there was also large variation in the reported frequency of different symptoms. Zimmerman et al
(2021) note that all the studies in their review were likely to have been conducted before the Delta
variant became dominant, which may have a different risk of long COVID.(22)

[0 A pre-print from a German study of 157,134 individuals (11,950 children/adolescents and 145,184
adults) with confirmed COVID-19.(29) The COVID-19 and control cohorts were well-balanced
regarding covariates. For all adverse health outcomes combined, incidence rates (IRs) in the COVID-
19 cohort were significantly higher than those in the control cohort in both children/adolescents.
Incidence rate ratio (IRR) estimates were similar for the age groups 0-11 and 12-17. Incidence rates


https://www.ons.gov.uk/peoplepopulationandcommunity/healthandsocialcare/conditionsanddiseases/bulletins/prevalenceofongoingsymptomsfollowingcoronaviruscovid19infectionintheuk/4august2022
https://www.nice.org.uk/guidance/ng188/resources/covid19-rapid-guideline-managing-the-longterm-effects-of-covid19-pdf-51035515742
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in children/adolescents were consistently lower than those in adults. Among the specific outcomes
with the highest IRR and an incidence rate of at least 1/100 person-years in the COVID-19 cohort in
children and adolescents were malaise/fatigue/exhaustion, cough, and throat/chest pain.

[0 The UK Office of National Statistics found that 9.8% of children aged 2-11 years and 13% aged 12-
16 years reported at least one ongoing symptom five weeks after a positive diagnosis, whereas 25%
of adults aged 35-69-years had symptoms five weeks after a positive diagnosis. (30, 31)

0 A paper describing data from the UK COVID Symptom Study (a citizen science project with data
collected via an app, which has some associated limitations) found that of 1,734 children aged 5-17
years who were symptomatic at the time of their positive test and reported symptoms regularly for
at least 28 days, 4.4% had an illness duration of at least 28 days.(25) Ongoing symptoms for at least
28 days was less common in younger children aged 5-11 years (3.1%, p=0.046). Over 98% of 1,379
children had recovered by 56 days.(25) However, there may be some bias as using apps is likely to
select participants from higher socio-economic background, who have a lower risk of poor
outcomes. (22)

[0 One of the earliest studies on long COVID in children (a cross-sectional study of 129 children in Italy
who were diagnosed with COVID-19 between March and November 2020) reported that 42.6% of
children surveyed had one or more symptoms >60 days post infection.(32) This included children
with mild or asymptomatic initial infection.

[0 A cohort study of 136 children (most of whom had mild or asymptomatic COVID-19) in Melbourne
in 2020 observed that 8% of children had post-acute symptoms. They found that full recovery
occurred within weeks of acute symptom onset and reported symptoms were mild in severity but
noted this was a young cohort (median age three years).(27)

[J A national, cross sectional study in Denmark has investigated the prevalence of ongoing symptoms
of long COVID symptoms in children (0-14 years). It found that compared with controls, older
children experiencing long COVID had lower quality-of-life scores relating to social and emotional
functioning. (33) However, this study also has found that long-lasting symptoms associated with
COVID-19 occurred frequently in children, regardless of whether they had a SARS-CoV-2 infection
or not. This is an import observation as it outlines that symptoms in children come and go
frequently and although they can persist for months they may not have an obvious cause. (33)

[J A national cohort study using data from the Public Health England database looked at adolescents
aged 11 to 17 years who tested positive between January and March 2021, who were then
matched by month of test, age, sex, and geographical region to adolescents who tested negative.
Three months after testing, 2038 (66.5%) who tested positive and 1993 (53.3%) who tested
negative had any symptoms, and 928 (30.3%) from the test-positive group and 603 (16.2%) from
the test-negative group had three or more symptoms. At 3 months after testing, the most common
symptoms among the test-positive group were tiredness (1196 [39.0%]), headache (710 [23.2%]),
and shortness of breath (717 [23.4%]), and among the test-negative group were tiredness (911
[24.4%]), headache (530 [14.2%]), and other (unspecified; 590 [15.8%]). Overall the study
concluded that adolescents who tested positive for SARS-CoV-2 had similar symptoms to those who
tested negative, but had a higher prevalence of single and, particularly, multiple symptoms at the
time of PCR testing and 3 months later.(34)

[J  Afurther study in the US described a paediatric multidisicplinary post COVID-19 rehabilitation
clinic model as well as a case series of patient presentations. The most common symptoms among
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patients <21 years of age who presented to the clinic were fatigue, headaches, difficulty with
schoolwork, brain fog and dizziness/lightheadedness. (35)

Long-term SARS-CoV-2 infection—associated symptoms can be difficult to distinguish from pandemic-
associated symptoms. (21, 22) Some studies have found that children who tested negative for COVID-19
have had similar symptoms, which are common after other viral infections, and could also be due to the
experience of lockdown and other social restrictions.(36, 37) Given that acute COVID-19 generally poses a
low risk to children, an accurate determination of the risk of long COVID is important in the debate about
the risks and benefits of vaccination in this age group.(22) Similar to adults, it is likely that long COVID in
children may have a greater impact on those from socioeconomically disadvantaged areas and ethnic
minority groups.(24)

In summary, “the relative scarcity of studies of long COVID and the limitations of those reported to date
mean the true incidence of this syndrome in children and adolescents remains uncertain. The impact of
age, disease severity and duration, virus strain, and other factors on the risk of long COVID in this age group
also remains to be determined.”(22) However, even if the proportion of children experiencing post-acute
impacts is relatively low, if transmission is widespread (as has been with Omicron), then the impact of
persisting symptoms will be considerable.

A study published on 22 July (38) assessed the proportion of children infected with SARS-CoV-2 tested in
emergency departments, that then reported post—COVID-19 conditions (PCCs) 90 days later. (38) The
results found that 9.8% of hospitalised children and 4.6% of discharged children reported PCCs. The report
also indicated that persistent, new or recurring health problems were reported in 60% of children who had
reported PCCs at 90 days. The most common reported symptoms were respiratory (eg, cough, difficulty
breathing, or shortness of breath) and systemic (general fatigue and fever). (38) The report also indicated
that the main risk factors for reporting PCCs included the number of acute symptoms, length of
hospitalization, and older age of child.

Epidemiology

Prevalence and incidence
The prevalence of long COVID is difficult to establish for a range of reasons, including: (8, 39, 40)

[J Studies of long COVID have used different measurement criteria and different inclusion criteria, so
they cannot be reliably compared. Studies also often differ in the way they collect data.

[J Studies have focused on different groups of people, different symptoms, and time intervals, and
used different sample sizes.

[J Most studies report the frequency of at least one symptom (not necessarily the same symptom),
rather than a cluster of symptoms.

[J Published studies may not be representative of everyone who has long COVID, especially with
individuals of different cultures and ethnicities considered within samples. New Zealand specific
samples need to include Maori, Pacific peoples, people with disabilities, older adults and those
living in remote and rural communities.
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Difficulties in accessing COVID-19 testing in different countries may mask the true number of long
COVID cases if studies require testing confirmation of the initial infection. In addition, testing
policies vary between countries.

The ways in which responses are elicited can impact estimated prevalence (e.g., app users are self-
selected and responsible for recording symptoms, which can result in sampling and recording
biases). In addition, many studies use retrospective self-reported symptoms.

Some tools validated for other diseases may not be appropriate for use in long COVID patients.

The prevalence of long COVID may also vary greatly depending on the groups studied (for example,
app users vs population studies vs studies of patients who were hospitalised).

The definition of long COVID currently is linked to over 200+ symptoms (41) therefore, studies must
have sufficiently large populations to be representative of the range of long COVID symptoms.
Otherwise, it is unlikely that estimates of prevalence and incidence will be accurate (link).

The method of diagnosis of long COVID in national databases also currently appears to rely on self-
classification and self-reporting.

Despite these limitations, there is increasing evidence that a significant proportion of people
experience long COVID, and there are concerns that these long-term effects may occur on a scale
that “could overwhelm existing health care capacity, particularly in low- and middle-income
countries.”(17)

Please see the below table for an overview of prevalence estimates from some key sources, systematic

reviews, and meta-analyses.

Paper Population / Aim/ Key findings
Number of studies
Prevalence of ongoing 1.8 million people An estimated 1.8 million people living in private households in the
symptoms following (self-reported) UK (2.8% of the population) were experiencing self-reported long
coronavirus (COVID-19) COVID (symptoms persisting for more than four weeks after the
infection in the UK: 4 first suspected coronavirus infection that were not explained by
August 2022. The Office something else) as of 2 July 2022. This figure is based on
for National Statistics UK. symptoms and not a clinical diagnosis, and only 1.4 million (81%)
had had COVID-19 at least 12 weeks previously.
A systematic review and 50 studies were As of 16 April 2022, the global estimated pooled prevalence of
meta-analysis published included and 41 post COVID-19 condition was 0.43 (95% Cl: 0.39,0.46), or 200
in mid-April 2022(42): were part of the million individuals.
Chen, C., et al., Global meta-analysis. - Regional prevalence estimates were Asia— 0.51 (95% Cl:
Prevalence of Post 0.37,0.65), Europe— 0.44 (95% Cl: 0.32,0.56), and North
COVID-19 Condition or America— 0.31 (95% Cl: 0.21,0.43).
Long COVID: A Meta- -Global prevalence for 30, 60, 90, and 120 days after infection
Analysis and Systematic were estimated to be 0.37 (95% Cl: 0.26,0.49), 0.25 (95% Cl:
Review. The Journal of 0.15,0.38), 0.32 (95% Cl: 0.14,0.57) and 0.49 (95% Cl: 0.40,0.59),
Infectious Diseases, respectively.
2022. -Hospitalised and non-hospitalised patients had estimates of 0.54
(95% Cl: 0.44,0.63) and 0.34 (95% Cl: 0.25,0.46), respectively.



https://www.nature.com/articles/d41586-022-01702-2
https://www.ons.gov.uk/peoplepopulationandcommunity/healthandsocialcare/conditionsanddiseases/bulletins/prevalenceofongoingsymptomsfollowingcoronaviruscovid19infectionintheuk/4august2022
https://www.ons.gov.uk/peoplepopulationandcommunity/healthandsocialcare/conditionsanddiseases/bulletins/prevalenceofongoingsymptomsfollowingcoronaviruscovid19infectionintheuk/4august2022
https://www.ons.gov.uk/peoplepopulationandcommunity/healthandsocialcare/conditionsanddiseases/bulletins/prevalenceofongoingsymptomsfollowingcoronaviruscovid19infectionintheuk/4august2022
https://www.ons.gov.uk/peoplepopulationandcommunity/healthandsocialcare/conditionsanddiseases/bulletins/prevalenceofongoingsymptomsfollowingcoronaviruscovid19infectionintheuk/4august2022
https://www.ons.gov.uk/peoplepopulationandcommunity/healthandsocialcare/conditionsanddiseases/bulletins/prevalenceofongoingsymptomsfollowingcoronaviruscovid19infectionintheuk/4august2022
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Paper

Population / Aim/
Number of studies

Key findings

- Denmark has the highest estimate of Long COVID-19 per 100,000
people (defined in this case as at least one symptom of COVID-19
up to 120 days after infection), with 23,558, followed by Andorra
(23,329), and Israel (23,194).

-The United States has the highest absolute number of Long
COVID-19 cases, with 25,141,186, followed by India (22,824,713),
and France (12,526,469).

Systematic review and
meta-analysis published
in August 2021 (8):
Lopez-Leon, S., et al.,
More than 50 long-term
effects of COVID-19: a
systematic review and
meta-analysis. Scientific
Reports, 2021. 11(1): p.
16144.

Estimated that the number of people with SARS-CoV-2 who
developed one or more long-term symptoms could be as high as
80% of patients.

October 2021 systematic
review (17):

Groff, D., et al., Short-
term and Long-term
Rates of Post-acute
Sequelae of SARS-CoV-2
Infection: A Systematic
Review. JAMA Network
Open, 2021. 4(10): p.
€2128568-e2128568.

The mean age was
54.4 years, and 79%
were hospitalised
during acute COVID-
19. High-income
countries
contributed 79% of
the studies.

The median (IQR) proportion of COVID-19 survivors experiencing
at least 1 post-acute sequelae of COVID-19 (PASC) was 54.0%
(45.0%-69.0%; 13 studies) at 1 month (short-term), 55.0% (34.8%-
65.5%; 38 studies) at 2 to 5 months (intermediate-term), and
54.0% (31.0%-67.0%; 9 studies) at 6 or more months (long-term).
That is, more than half of COVID-19 survivors experienced PASC 6
months after recovery.

Taquet M, Dercon Q,
Luciano S, Geddes JR,
Husain M, Harrison PJ
(2021) Incidence, co-
occurrence, and
evolution of long-COVID
features: A 6-month
retrospective cohort
study of 273,618
survivors of COVID-19.
PLoS Med 18(9):
€1003773. (43)

A retrospective
cohort study based
on linked electronic
health records
(EHRs) data from 81
million patients
including 273,618
COVID-19 survivors.

Among COVID-19 survivors (mean [SD] age: 46.3 [19.8], 55.6%
female), 57.00% had one or more long-COVID feature recorded
during the whole 6-month period (i.e., including the acute phase),
and 36.55% between 3 and 6 months.

Findings showed that the highest prevalence is in Asia, followed by
Europe and North America.

The data is limited due to being self-reported with the studies
definitions of long COVID varying from 4 to 12 weeks.
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Paper

Population / Aim/
Number of studies

Key findings

Long COVID: Household
Pulse Survey. CDC

US Census Bureau
survey

40% of the total adult population has contracted COVID-19,
and from this population, the estimated prevalence of long
COVID (ongoing symptoms for three months or longer) is 1
in 5 adults.

Zeng, N., Zhao, YM,, Yan,
W. et al. A systematic
review and meta-analysis
of long term physical and
mental sequelae of
COVID-19 pandemic: call
for research priority and
action. Mol Psychiatry
(2022).(44)
https://doi.org/10.1038/
s41380-022-01614-7

A meta-analysis of
survivors’ health
consequences and
sequelae for COVID-
19. A total of 151
studies were
included involving
1,285,407
participants from
thirty-two countries.

At least one sequelae symptom occurred in 50.1% (95% Cl
45.4-54.8) of COVID-19 survivors for up to 12 months after
infection. The most common investigation findings included
abnormalities on lung CT (56.9%, 95% Cl 46.2—67.3) and
abnormal pulmonary function tests (45.6%, 95% Cl 36.3—
55.0), followed by generalised symptoms, such as fatigue
(28.7%, 95% Cl 21.0-37.0), psychiatric symptoms (19.7%,
95% Cl 16.1-23.6) mainly depression (18.3%, 95% Cl 13.3—
23.8) and PTSD (17.9%, 95% Cl 11.6—25.3), and neurological
symptoms (18.7%, 95% Cl 16.2-21.4), such as cognitive
deficits (19.7%, 95% Cl 8.8—-33.4) and memory impairment
(17.5%, 95% Cl 8.1-29.6). The findings suggest that after
recovery from acute COVID-19, half of survivors still have a
high burden of either physical or mental sequelae up to at
least 12 months.

A global systematic
analysis of the
occurrence, severity, and
recovery pattern of long
COVID in 2020 and 2021
(45)
https://doi.org/10.1101/
2022.05.26.22275532

10 ongoing cohort
studies in 10
countries. They
pooled data from
the contributing
studies, two large
medical record
databases in the
United States, and
findings from 44
published studies
using a Bayesian
meta-regression
tool. Analyses are
based on detailed
information for 1906
community
infections and 10526
hospitalized patients
from the ten
collaborating
cohorts, three of
which included
children.

Globally, in 2020 and 2021, 144.7 million (95% uncertainty
interval [Ul] 54.8-312.9) people suffered from any of the
three symptom clusters of long COVID. This corresponds to
3.69% (1.38-7.96) of all infections. The fatigue, respiratory,
and cognitive clusters occurred in 51.0% (16.9-92.4), 60.4%
(18.9-89.1), and 35.4% (9.4-75.1) of long COVID cases,
respectively. Those with milder acute COVID-19 cases had a
quicker estimated recovery (median duration 3.99 months
[IQR 3.84-4.20]) than those admitted for the acute infection
(median duration 8.84 months [IQR 8.10-9.78]). At twelve
months, 15.1% (10.3-21.1) continued to experience long
COVID symptomes.



https://www.cdc.gov/nchs/covid19/pulse/long-covid.htm
https://www.cdc.gov/nchs/covid19/pulse/long-covid.htm
https://doi.org/10.1038/s41380-022-01614-7
https://doi.org/10.1038/s41380-022-01614-7
https://doi.org/10.1101/2022.05.26.22275532
https://doi.org/10.1101/2022.05.26.22275532

Document 7

Prevalence of long COVID in Aotearoa New Zealand

At this time the prevalence of long COVID in Aotearoa New Zealand is unknown. However, preliminary
results from the Nga Kawekawe o Mate Korona study suggest that the prevalence may vary across groups.
Importantly, participants in this study were self-selected into the study. Furthermore, there was an
emphasis on recruiting Maori participants, and therefore for these reasons it is not possible to draw firm
conclusions regarding prevalence. The researchers reported that of 65 Maori participants, 43% (N=28)
reported symptoms for more than one month, and of these participants, 75% (N=21) reported experiencing
long COVID symptoms for more than three months post-infection. In comparison, of the 405 participants
who were non-Maori, 47% (N=190) reported symptoms for more than one month, and of these individuals,
65% (N=124) reported symptoms which lasted more than 3 months (link). While similar proportions
reported ongoing symptoms overall, slightly more Maori participants reported symptoms for three months
or longer.

Aetiology

Long COVID is complex and there is likely to be more than one mechanism that contributes to its
development. Evidence continues to emerge on the molecular contributors to long COVID, which may
inform advice for management and treatment. SARS-CoV-2 is not just a virus that affects the respiratory
system; it can cause widespread tissue damage and inflammation, leading to multisystem disruption,
systemic inflammation, and immune dysfunction. (46, 47) As described in a Goodfellow Unit webinar in
April 2022, there are currently four broad theories as to what causes long COVID symptoms. (47) These
factors are not mutually exclusive?, and include:(47)

1) Persistent virus or viral antigens causing chronic inflammation: In some patients, SARS-CoV-2 viral
antigens can be found in tissue months after acute infection. For example, one study reported
expression of SARS-CoV-2 RNA in the gut mucosa ~7 months after mild acute COVID-19 in 32 of 46
patients with inflammatory bowel disease. (48) Post acute COVID-19 symptoms were reported
from the majority of patients (66%) with viral antigen persistence, but not from patients without
viral antigen persistence. It was not possible to culture virus in any participants. Additionally, a pre-
print case study with two long COVID patients, found viral antigen in the breast and appendix tissue
at 6 and 15 months following infection. There was also evidence of negative strand RNA which is
indicative of ongoing replication. It was noted however that live virus was not able to be cultured in
these patients. (49)

2) Autoimmunity triggered by SARS-CoV-2 infection: Autoantibodies have been found in some
patients with long COVID. However, determining the significance of these can be difficult as some
may be involved in the disease process and some may be non-functional ‘bystanders’. There is
some evidence that patients who are better at making antibodies against SARS-CoV-2 are less likely
to have autoantibodies detected. It is also unclear whether the autoantibodies were triggered by
COVID-19 or whether they were there prior and only now became evident. Looking at antibody

4 For example, patients may have some degree of any or all of these contributing factors. It is possible there may be some
sub-groups of patients in which one factor is more important than others. It is also possible that the relative importance of
these factors could vary depending on the strain of the virus.
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isotypes can provide insights. Auto-antibodies can preceed disease by months or years so this may
be a way to identify patients at higher risk of long COVID. (50)

3) Dysbiosis (changes in the microbiome) and viral reactivation (reactivation of viruses other than
SARS-CoV-2 in the context of COVID-19 infection): These are two ways that microbes outside of
SARS-CoV-2 may plausibly contribute to long COVID. A number of studies investigating what
happens in the microbiome (especially oral) of patients with long COVID have found decreased
microbial diversity, increased pathogenic bacteria and decreased beneficial bacteria. In terms of
viral reactivation, work is underway to look at whether reactivation of EBV or other herpes viruses
may contribute to long COVID. (51)

4) Unrepaired tissue damage from the original infection (including endothelial dysfunction): A study
performed in hamsters found that SARS-CoV-2 infection resulted in pathologies leading to long
COVID. The study found when compared to Influenza A, SARS-CoV-2 had a greater likelihood to
permanently damage the lungs and kidneys and impacted both the olfactory bulb and epithelium
of the hamsters. A month after viral clearance, within the olfactory bulb and epithelium there was
activation of T-cells and myeloid cells, production of proinflammatory cytokines and interferon
responses. These responses were correlated to behavioural changes including increased
compulsive behaviours and anxiety. (52) These sustained transcriptional changes could also be
corroborated from tissue isolated from individuals who recovered from COVID-19. These data
highlight a molecular mechanism for persistent COVID-19 symptomology and provide a small
animal model to explore future therapeutics linked to the onset of long COVID. However, the link
between the severity of symptoms, degree of cellular damage and the impact this has on risk of
developing long COVID will require further research. (47)

More research is needed to better understand the potential immunological mechanisms contributing to the
development of long COVID. Some people with long COVID are experiencing similar symptoms to myalgic
encephalomyelitis / chronic fatigue syndrome (ME/CFS), which has been noted after other viral infections
such as SARS-CoV-1 and MERS (Middle East Respiratory Syndrome). (53) There is a similar pattern of long-
term illness being triggered by acute infection by these viruses in some people. (54) Current research
suggests that cellular damage and inflammation from these viral infections is linked to symptoms similar to
ME/CFS. There is continued research underway to investigate how long COVID may be related to other
post-viral conditions.

Risk Factors

There is a growing body of evidence about which groups are at greatest risk of developing persistent
symptoms. A study published in June 2022 investigated long COVID burden and risk factors in 10 UK
longitudinal studies and electronic health records. Increasing age, female sex, white ethnicity, poor pre-
pandemic general and mental health, overweight/obesity, and asthma were associated with prolonged
symptoms in both sources of data. (55)

Long COVID appears to be more common among people who have severe COVID-19 symptoms during
acute illness but can also affect those who initially had mild or moderate COVID-19. Even people who
initially had no symptoms may go on to develop long COVID.(56) Long COVID is seen in all age groups,
however, it appears to be less common in children and adolescents than in adults.
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Some factors that may be associated with increased chance of having long COVID symptoms have been
identified, and these include:

[J older age (4, 11, 57) (link)

having more than one underlying chronic medical condition or pre-existing conditions (57)
a higher body mass index (obesity) (57)

being female (57-59)(link)

hospitalisation during acute COVID-19 (60)

multiple early symptoms (61, 62)

o o o o o o

SARS-CoV 2 variant type.(18)

Data from the UK Coronavirus (COVID-19) Infection Survey (7 July) indicates that as a proportion of the UK
population, the prevalence of self-reported long COVID was greatest in people aged 35 to 69 years,
females, people living in more deprived areas, those working in social care, health care, or teaching and
education, and those with another activity-limiting health condition or disability. (link) In the UK’s
Coronavirus (COVID-19) Infection Survey, prevalence of self-reported long COVID was greatest in people
aged 35 to 49 years, females, people living in more deprived areas, those working in social care, teaching
and education or health care, and those with another activity-limiting health condition or disability.
Notably, this was self-reported rather than from clinical diagnosis. (link) A review published in June
2022(59) found that the likelihood of having long COVID syndrome was significantly greater among females
(OR =1.22; 95% Cl: 1.13-1.32) The authors commented that if an elevated immune response is involved in
long COVID, this may be a potential explanation for why long COVID appears to be more common in female
patients.(59) Research indicates that females mount faster and more robust immune responses, and sex
differences in immune response have also been reported in other viral and bacterial infections with chronic
sequelae.(59)

Other factors that may immunologically predispose people to a greater risk of long COVID have been
noted,(61) and these include having a greater viral load during early stages of infection, the presence of
autoantibodies, (63) imbalances or compositional alterations in gut microbiome,(63, 64) and vaccination
status.(65) Previous Epstein-Barr infection or a reactivation of latent viruses during initial infection has also
been noted.(63, 66)

Recent studies have found that there is a correlation between COVID-19 variant type and the risk of
developing long COVID. A UK based study published in June has indicated that the risk of developing long
COVID from Omicron (4.4%) is roughly half the risk from Delta infections (10.8%).(18) These studies do
however note the risk of developing long COVID still remains of significant concern as the rising Omicron
incidence rates indicate that the absolute numbers of people with long COVID will be large, and therefore a
burden on the health system.

Prevention

Much of the discussion on prevention of long COVID currently focuses on the role of vaccination.
Collectively, findings from various early studies suggest that vaccination against COVID-19 might reduce the
population prevalence of long COVID by reducing the risk of: (a) continuing to experience persistent
symptoms in those who already have symptoms when vaccinated; (b) developing persistent symptoms


https://www.ons.gov.uk/peoplepopulationandcommunity/healthandsocialcare/conditionsanddiseases/bulletins/prevalenceofongoingsymptomsfollowingcoronaviruscovid19infectionintheuk/6may2022
https://www.ons.gov.uk/peoplepopulationandcommunity/healthandsocialcare/conditionsanddiseases/bulletins/prevalenceofongoingsymptomsfollowingcoronaviruscovid19infectionintheuk/6may2022
https://www.ons.gov.uk/peoplepopulationandcommunity/healthandsocialcare/conditionsanddiseases/bulletins/prevalenceofongoingsymptomsfollowingcoronaviruscovid19infectionintheuk/7july2022
https://www.ons.gov.uk/peoplepopulationandcommunity/healthandsocialcare/conditionsanddiseases/bulletins/prevalenceofongoingsymptomsfollowingcoronaviruscovid19infectionintheuk/6may2022
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after breakthrough infections; (c) being infected in the first place; and (d) transmitting the virus after
infection. (67) However, vaccination before infection likely confers only partial protection against
development of long COVID, and so reliance on it as a sole mitigation strategy may not optimally reduce
long-term health consequences of SARS-CoV-2 infection. (60)

Other contributors to prevention of long COVID are not well studied, however it is widely accepted that
resting during the acute COVID infection phase and living a generally healthy lifestyle are likely to help
recovery from COVID-19 and may prevent long COVID.

Vaccination

The effectiveness of vaccination against long COVID is a critical area of research, but significant
uncertainties remain. Much of the evidence to date points to a protective effect of vaccination. However,
the lack of randomised controlled trials and predominance of observational studies mean that causality
cannot be easily determined (67) and it is difficult to truly know the effect of vaccination. A BMJ editorial
published in May 2022 notes that benefits of vaccination against long COVID are possible, but more
evidence is needed, along with a mechanism of action. (68) Early research suggests that long COVID
symptoms are less common following breakthrough infections, but the effectiveness of vaccination on pre-
existing long COVID is less clear. (67)

A key resource on the topic at this time is a review by the UK Health Security Agency (UKHSA), which was
published in February 2022. (69) The review included 15 observational studies published up until mid-
January 2022. Overall, the review indicated that people who have had one or more doses of a COVID-19
vaccine are less likely to develop long COVID than those who remain unvaccinated. (70) However, as all the
studies were observational, it is possible that differences other than vaccination may contribute to the
results. In addition, the definition of long COVID varied between studies. (71)

Another review (July, 2022) evaluated differences between various COVID-19 vaccine types and whether
the vaccines used has an impact on long COVID outcomes. This review also showed most studies has
reported vaccination led to participants being less likely to develop long COVID (67, 68, 72, 73) or to
experience an improvement to long COVID symptoms, however two studies still reported vaccination as
increasing the risk of long COVID. (72, 74) Most studies did not find any difference in efficacy between
vaccine types. (74) However one study (April, 2022) found a significant difference in the symptoms of long
COVID reported by participants that received Moderna vaccine, compared to AstraZeneca, with more
reporting fatigue, myalgia and chest pain in the Moderna cohort. (74, 75) Due to the observational nature
of this study, better randomised controlled trials would be required to more definitively identify differences
between vaccination types, however a trial such as this would be difficult due to the high rates of
vaccination now.

In Aoteaora New Zealand, Maori may have an increased risk of developing long COVID given the higher
rates of COVID-19 in this group, and lower vaccination rates. The potential inequitable impact of long
COVID on Maori is concerning and is receiving recent media attention (link).

The impact of vaccination prior to infection on long COVID

UKHSA collated evidence from eight studies which investigated the effectiveness of vaccination against long
COVID prior to infection.(69) Findings from six of the eight studies suggested that vaccinated people (those
who have had one or two doses) were less likely to develop symptoms of long COVID following infection
compared with unvaccinated people.(71) This was seen in short (4 weeks), medium (12-20 weeks), and long


https://www.rnz.co.nz/news/te-manu-korihi/469058/fears-equity-disaster-on-the-horizon-as-threat-of-long-covid-among-maori-emerges
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(6 months) term timeframes after infection. In two of the eight studies, participants that were fully
vaccinated were less likely to report the following symptoms in the medium to long term: fatigue,
persistent muscle pain, headache, hair loss, weakness in arms and legs, shortness of breath, dizziness,
anosmia, interstitial lung disease, myalgia and other pain.(69) As all eight of the studies only included
participants who had COVID-19, the effect of vaccination on reduced incidence of COVID-19 is not
accounted for. Therefore the studies likely underestimate the effectiveness of vaccines to prevent long
COVID.

A review (July 2022) had the following table summarising studies that investigated the effects of
vaccination on long COVID in patients that were vaccinated prior to a COVID-19 infection. A table taken
from this review is shown below. (74) In this it shows Simon et al. (76) reported that vaccination
significantly decreased the risk of developing long COVID symptoms after just a single dose. This was also
seen in Antonelli et al. where a population that received two doses were half as likely to have symptoms
after 28 days. (65) In contrast Tarquet et al. found no difference in long COVID prevalence between people
who were vaccinated prior to infection and an unvaccinated control group. (77)

X
Table 2. Effects of vaccination on long COVID in patients who were vaccinated before getting infected with COVID-19.
Total Vaccinated Single  Double Parl\l::ifnls Participants Differences Vaccination Symotoms
Author . Vaccine Used Dose Dose Who Developed between Effects on ymp
Participants (m " n Developed Long COVID-19  Vaccines Long COVID Effected
COVID-19 (n) d - g
50% less than ) Respiratory, ENT,
) ) _ Half as likely to MSK, CVS, GI,
Antonelli (Pfizer, Astrazeneca y those with one
4740 2370 - 2370 not specified MNone have symptoms MNeurological,
etal [18] Moderna) dose or
) =28 days Psychiatric, Fever,
unvaccinated .
Fatigue
65.1% were vaccinated with Less likely to
Tacust &t Pfizer/BioNTech’, 9.0% with ne outcomes exhibit!; Anosmia, Fatigue,
alq [g] 18,958 9479 Moderna, 1.6% with A NIA not specified A on long symptoms of Hairloss, Myalgias,
Janssen’, and 24.4% with covip ymo ILD
N long COVID
unspecified sublype
L likely t
e::wla 2:}' 0 Respiratory, ENT,
S;T?;o? 240,648 20,188 Pfizer, Jansen, Modarma 2392 17796 not specified 90,319 notreported  symptom of long h:dif'r;:ij"
. COVID (OR Fever, Fgli u;a
0.22) - ralg
Less likely to
Elumberg y .
etal [21] 43 15 Pfizer 2 13 not specified not specified NIA have symptoms Respiratory, CVS
of long COVID
niTotal)  n=264330 n=32,052
N/A: not applicable.

Figure: Image from Mumtaz et al. (74). References in the image relate to the following 18 =(65), 19=(77),
20=(76) , 21= (78).

A UK nested case-control study (65) included in the UKHSA review (deemed medium quality) found that
fully vaccinated participants were approximately half as likely to have symptoms lasting at least 28 days as
unvaccinated participants.(71) However, no statistically significant benefit was found for those who were
partially vaccinated compared to those who were unvaccinated. The UK Office for National Statistics

reported similar results in January 2022 (based on data to 30 November 2021). In a sample of UK adults
aged 18-69 years, receiving two doses of a COVID-19 vaccine was associated with a 41.1% decrease in the
odds of self-reported long COVID at least 12 weeks later (compared to socio-demographically similar study
participants who were not vaccinated when infected).


https://www.ons.gov.uk/peoplepopulationandcommunity/healthandsocialcare/conditionsanddiseases/bulletins/selfreportedlongcovidaftertwodosesofacoronaviruscovid19vaccineintheuk/26january2022
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A research letter (July 2022) reported on an observational cohort study of workers from nine ltalian
healthcare facilities. (79) Data was collected from March 2020 to April 2022, where the workers were
tested every 1 or 2 weeks to identify symptomatic and asymptomatic COVID-19 infections. All workers were
required to receive 3 doses of the Pfizer vaccine with a clearly defined dosing schedule (first and second
doses January-Feburary 2021 and booster November-December 2021). All participants completed a survey
which included a list of SARS-CoV-2 symptoms during infection, co-morbidities, and other demographics.
The study defined long COVID as one or more SARS-CoV-2 symptom after 4 weeks. People hospitalised
from COVID were also excluded to avoid any bias related to severe disease. Of the 2,560 patricipants, 739
(29%) had a COVID-19 infection, including 89 asymptomatic infections. From the participants that had a
COVID-19 infection, 229 (31%) presented with long COVID.This long COVID prevalence was different
between waves, with 48.1% in wave one, 35.9% in wave 2 and 16.5% from wave 3. The number of
vaccination doses was associated with the prevalence of long COVID, with a 41.8% prevalence in
unvaccinated patients, 30.0% after 1 dose, 17.4% after 2 doses and 16.0% after 3 doses. Additionally, older
age, higher BMI, obstructive lung disease and allergies were associated with long COVID. A limitation to this
study was that COVID duration and symptoms were self-reported. Additionally, the exclusion of
hospitalised patients means that these conclusions do not represent people who had severe disease. (79)

There continues to be no data in children about the level of protection provided by vaccination against the
incidence of long COVID (in addition to protection against infection) in those who have become infected
after vaccination.

The impact of vaccination after infection on long COVID

It is widely recommended that after a COVID-19 infection, people should start or continue their vaccination
schedule after 3 months from diagnosis with the acute illness, to allow for some time for recovery.

The effect of vaccination on pre-existing long COVID remains uncertain and contentious, as published
studies have generally been small and with self-selected participants. (68) Anecdotal reports and some
studies (69, 80) suggest a range of experiences following COVID-19 vaccination ranging from improvement,
deterioration, and no change in long COVID symptoms. In the UKHSA review, 3 of 4 studies comparing long
COVID symptoms before and after vaccination suggested that more cases reported an improvement in
symptoms after vaccination, either immediately or over several weeks. (69) However, some cases in all
studies did report a worsening in symptoms after vaccination. (69) In three of the five studies reporting on
symptom changes following vaccination of people with long COVID, there was a higher proportion of
people with long COVID who reported unchanged symptoms following vaccination (up to 70%) than people
whose symptoms improved or worsened. (69)

Some studies have suggested that vaccination after infection can significantly reduce the likelihood of long
COVID. For example, a large study which analysed self-reported data from 1.2 million UK smartphone users
found that two doses of a COVID-19 vaccine halved the risk of long COVID. (65) However, some recently
published studies suggest that the protective effect may not be as great as initially thought. (81)

A large study published in Nature Medicine in May 2022 used the US Veterans Affairs databases for an
analysis that included more than 13 million people.(60) This reported that vaccination lowers the risk of
long COVID after infection by about 15%.(81) Symptoms such as brain fog and fatigue were compared in
vaccinated and unvaccinated participants for up to six months after they tested positive for SARS-CoV-2. No
difference was found in the type or severity of symptoms between vaccinated and unvaccinated groups.
Limitations of this study are the relatively small numbers of women included and suboptimal schedules for
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vaccination. (79) Additionally, this was completed prior to the emergence of Omicron and its sublineages so
may not be representative of current circulating variants.

The UKHSA rapid evidence briefing also reported on 3 studies which compared people with long COVID
who were infected with SARS-CoV-2 and then subsequently vaccinated, to participants with long COVID
that remained unvaccinated following infection. All three studies reported that the cohort who received
the vaccinations were significantly less likely to experience long COVID symptoms shortly after vaccination
and over longer periods. (69)

One of the largest studies on this topic to date (published May 2022) is a community-based cohort study of
28,356 participants (mean age 46 years, 56% female, 89% white) from the UK’s COVID-19 Infection Survey
examined the trajectory of long COVID symptoms following COVID-19 vaccination. Participants were aged
18 to 69 years who received at least their first vaccination after test-confirmed infection. The study had a
median follow-up of 141 days from first vaccination (among all participants) and 67 days from second
vaccination (84% of participants). The principal finding was a decrease in the likelihood of experiencing long
COVID symptoms after a second vaccine dose. First vaccination was associated with an initial 12.8%
decrease (95%Cl: -18.6% to -6.6%) in the odds of long COVID but increasing by 0.3% (-0.6% to +1.2%) per
week after the first dose. Second vaccination was associated with an 8.8% decrease (-14.1% to -3.1%) in
the odds of long COVID, with the odds subsequently decreasing by 0.8% (-1.2% to -0.4%) per week. There
was no statistical evidence of heterogeneity in associations between vaccination and long COVID by socio-
demographic characteristics, health status, whether hospitalised with acute COVID-19, vaccine type
(adenovirus vector or mRNA), or duration from infection to vaccination.(67) Similar findings to this have
been reported in multiple other studies. (82, 83)

As part of a federated research study with the COVID-19 Patient Recovery Alliance, Arcadia Data Research
(Arcadia.io) performed a retrospective analysis of the medical history of 240,648 COVID-19-infected
persons to identity factors influencing the development and progression of long COVID. Data were
captured directly from electronic health record (EHR) systems, practice management systems. This analysis
revealed that patients who received at least one dose of any of the three COVID vaccines available in the
US (Pfizer, Modern or Janssen) prior to their diagnosis with COVID-19 were 7-10 times less likely to report
two or more long-COVID symptoms compared to unvaccinated patients. Furthermore, unvaccinated
patients who received their first COVID-19 vaccination within four weeks of SARS-CoV-2 infection were 4-6
times less likely to report multiple long-COVID symptoms, and those who received their first dose 4-8
weeks after diagnosis were 3 times less likely to report multiple long COVID symptoms compared to those
who remained unvaccinated. The study authors argue that this relationship supports the hypothesis that
COVID-19 vaccination is protective against long COVID and that effect persists even if vaccination occurs up
to 12 weeks after COVID-19 diagnosis. (76)

Additionally, one small study with 44 vaccinated and 22 matched unvaccinated participants, assessed the
timing of vaccination following COVID diagnosis in people that were hospitalised. This study found that in
both vaccinated and unvaccinated people following infection, most people (up to 70%) reported no change
to long COVID symptoms after vaccination. (72) Additionally, it concluded that people who were vaccinated
sooner were likely to report less long COVID symptoms than unvaccinated people. However, in the
vaccinated cohort, 23.2% (n=10) reported symptoms of long COVID to be improving compared to 15.4%
(n=3) in the unvaccinated. Additionally, 14.3% reported symptoms of long COVID to be worsening in the
unvaccinated, while only 5.6% of the vaccinated cohort reported this. Overall, this study concluded that
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vaccination led to no worsening of symptoms or quality of life with some statistically significant

improvements. (72)

A study in the UK surveyed 900 people living with long COVID and evaluated the impact of their first COVID-
19 vaccination on their symptomes. In this, 57.9% of people reported an improvement to symptoms, 24.2%
no change and 17.9% reported deterioration. The report also stated that people who received mRNA
vaccines tended to report larger levels of improvement compared to adenovector vaccines. This is the
largest survey to date of people living with long COVID, however due to the self-reporting nature of the
survey, it is noted that a randomised controlled trial would be required to confirm any direct links between

that observed between vaccination and improvement to long COVID symptoms. (82)

A review (July 2022) had the following table summarising studies that investigated the effects of
vaccination on long COVID in patients that were vaccinated after a COVID-19 infection. (74) In the table it
reported that nine studies indicated vaccination likely improves the effects of long COVID, one saw a
negative association, one saw mixed results depending on the symptoms, and one saw no association

between vaccination after infection and long COVID.

Life 2022, 12, 1066 30f13
Table 1. Effects of vaccinations on pre-existing COVID-19 symptoms.
OGP Diffezences
Author Total Par- Vaccine Unvaccinated  Vaccinated Single Dose Double Developed between Vaccination Effects on Symptoms Effected
ticipants Given n () Dose () Lmé’ Vaccines Long COVID ymp
COVID () Reported
More likely to develop ] i
Arjun et al. [6) 187 Covaxin 119 368 a1 287 142 N/A long COVID symptoms Fatigue, Fever, Chills,
! ENT, Respiratory
(aOR = 2.32) ’
RO Tace e N Respiratory, ENT, MSK,
Amold etal. [7] 66 Plizer, 2 u N/A N/A 66 no difference 0% less likely todevelop Vs, G,
AstraZeneca long COVID symptoms . .
Neurological Fatigue
Pfizer,
Moderna, Less likely to develop all  Respiratory, ENT, MSK,
Ayoubkhani et al. [8] 28,356 Adenoviral 1] 28,356 N/A N/A 6729 no difference long COVID symptoms CVS, GI, Neurological,
vector (OR =0.91) Psychiatric, Fever, Fatigue
vaccine
Less likely to develop 1 or ) -
Gaber et al. [9] 77 Pizer, 10 67 no difference more long Fatigue, Anxiety,
Moderna - Shortness of Breath
COVID symptoms
Phizer. 36-73% less likely to Fatigue, headache, MSK,
Kuodi et al. [10] 951 Mod ‘ 317 634 340 294 337 develop long DErmatological,
odermna COVID symptoms insomnia, LOC
. Phizer, ) Less likely to develop any  Fatigue, Neurological,
Nehme et al. [11] 159 Mo 825 771 424 7 nodifference L e ORD.60] ENT, Respinatony
Pfizer,
Moderna, More likely to develop Hair Los
Peghin et al. [12] 479 Astrazeneca u7 132 N/A N/A 201 no difference ocular symptoms, less s
; : Ocular symptoms
Johnson & likely to develop hair loss ’
Johnson
Pfizer, Respiratory, GI,
moderna, 22% of patients felt an Neurological, CVS,
Scherlinger et al. [13] 567 Adenoviral 170 397 255 142 380 no difference improvement in long Psychiatric, MSK, ENT,
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TI . ENT, Neurological, MSK,
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ong COVID symptoms Fati o8
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Table 1. Cont.
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N/A: not applicable
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Figure: Image from Mumtaz et al. (74). References in the image relate to the following for this documents:
6=(84),7=(72), 8= (67), 9= (85),10= (86), 11=(87), 12=(88), 13=(89), 14=(90), 15=(82), 16=(83), 17=(91).

Vaccine injury

There has been some discourse suggesting vaccine injury may lead to long COVID symptoms. A news article
published in Science (Jan, 2022) discussed the experience on an individual. who received a dose of
AstraZeneca vaccine as part of a clinical trial, having never had COVID-19. (92) By the evening she became
disorientated and had blurred vision. Her multiple symptoms rapidly worsened, including heart rate
fluctuation. Eventually she spent most of her time in a darkened room, with little energy for basic tasks
such as brushing her teeth. As a result, she was diagnosed by her doctor with anxiety. (92)

By January 2021, the National Institute of Health (NIH) began to receive more reports like this. Some small-
scale research has been undertaken however it was inconclusive in its findings relating to whether the
vaccine may be causing rare and lasting health problems in some people. Avidra Nath, the clinical director
at the National Institute of Neurological Disorders and Stoke reported that the the people had “temporal
association” between their faltering health and vaccination, however it was unclear if there was “an
etiological association.” In general, the was a correlation, but no defined causation between the vaccination
and the long COVID symptoms. (92)

Other preventions — a holistic approach to long COVID

Although it is largely agreed that the best way to prevent long COVID it to prevent the initial SARS-CoV-2
infection itself, more information is required to truly understand how to prevent long COVID after infection
has occurred. Other strategies in prevention of Long COVID are not well studied, however it is generally
accepted that resting during the recovery of acute infection and healthy lifestyle can help recovery viral
infections. Given the range of symptoms and general lack of understanding in the mechanisms leading to
long COVID, many experts believe a “holistic” approach with personal care, relevant to the patient is the
best way to prevent it. A community-based study, completed in France 2020, indicated that an interaction
between long COVID and smoking. (93)

The association between long COVID and other post-viral conditions

As long COVID has emerged, many health care professionals and researchers have compared the
experience to other post-viral conditions such as myalgic encephomyelitis/ chronic fatigue syndrome
(ME/CFS) due to the similarities in symptoms and affected demographic, and therefore many researchers
are postulating that long COVID may be a sub-type of ME/CSF. (94) Of note people with ME/CSF experience
symptoms of fatigue, brain fog, headaches, pain in organs and tissues, and disturbances of the autonomic
nervous system which regulates functions such as blood pressure, respiration, digestion, and sleep. (94)

ME/CFS has a history of being maligned and neglected by medical establishments, likely due to the
complicated presentation of symptoms and poorly defined aetiology. (94) There remain multiple case
definitions of ME/CFS and relatively little research has been carried out on it. Until recent years, ME/CFS
research and medical care suffered from many believing it to be a psychosomatic illness. Recent studies
have now debunked this idea and molecular studies have identified it to be a complex biomedical illness
that involves an immune system dysfunction. (94)
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In New Zealand, research by University of Otago Emeritus Professor Warren Tate has mapped key changes
in important physiological and biochemical pathways and systems in ME/CSF patients. The molecular level
changes can be used to explain the diverse symptoms and ongoing disease course. Tate has been awarded
funding from Brain Research New Zealand, which is being used to compare the molecular signals in people
diagnosed with ME/CSF with those with long COVID. (94) Additionally, research by New Zealand
Immunologist, Dr. Anna Brooks, based at the University of Auckland is also studying the ‘immunity and
molecular studies of SARS-CoV-2 infection, post-viral conditions and COVID-19 vaccination’. Both Brooks
and Tate hope to determine if the two disease share common biomarkers. (94)

Impacts

Psychosocial impacts

The functional impairment experienced by some people with long COVID and the toll managing symptoms
has on quality of life is becoming clearer. An early patient-led study of 3,762 self-described long haulers in
56 countries found 45.2% (42.9% to 47.2%) reported requiring a reduced work schedule compared to pre-
illness and 22.3% (20.5% to 24.3%) were not working at the time of the survey due to their health
conditions.(41)

Long COVID patients are reporting multiple psychosocial impacts, including mental health related impacts.
This includes reporting experiences of feeling depressed, anxious, or worried. (95) Another article
considering guidance to support patients experiencing long COVID found several specific mental health
challenges, including: post-traumatic stress disorder (PTSD), major depressive disorder, anxiety disorders,
sleep disorders, phobias, fears with avoidant behaviours, health anxieties, obsessive-compulsive disorder
(OCD) and adjustment disorder related to living with long COVID-19 symptomes, social exclusion and
addictions (as a form of coping), and neuropsychiatric disorders.(96) In the Nga Kawekawe o Mate Korona
study, 43% of Maori and 52% of non-Maori reported not feeling understood by their healthcare
professional, and 61% and 76% respectively reported having concern about not knowing when their
symptoms would end (link).

Overall, long COVID is having an impact on reported quality of life. An online survey study completed in
2021 found an overall reduction in quality of life, and this was due to a range of the symptoms reported
which included sleep quality, breathlessness, physical activity and mental health. (95)

Social and economic impacts

While the fiscal impacts of the COVID-19 pandemic in general is well known and reported on across
jurisdictions, the fiscal impacts of long COVID specifically are less well known and scarcely reported on, as
the impacts are hard to quantify given the wide variety of variables involved. The impact of long COVID can
be looked at from multiple angles: from decreased productivity due to a reduction in workforce, to the
costs incurred by an individual, including healthcare costs, lost wages, lost savings, and accrued debt.

Additionally, long COVID has had an impact on the ability of some patients to work. People with ongoing
symptomatic COVID-19 or post-COVID-19 syndrome who report increased absence or reduced
performance in education or work may need extra support and recovery time. (1) Long COVID therefore


https://az659834.vo.msecnd.net/eventsairaueprod/production-otago-public/807dc49eb03f42ee8ae809865bd972eb
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limits the ability of people to return to work and to socialise, not only potentially further affecting their
mental health, but also having economic consequences for them, their whanau and society. (5)

Preliminary analysis from Nga Kawekawe o Mate Korona study has found that 45% of Maori with long
COVID say their usual activities have been affected to a moderate or extreme level; about 20% have severe
pain; and about 10% have difficulty moving (link).

The Solve Long COVID initiative, a non-profit research and advocacy group in the United States, has
estimated that the disability caused by long COVID has cost $386 billion dollars in the United States alone.
Only the personal financial impact on affected individuals was considered, like lost wages, lost savings, and
healthcare costs, from the beginning of the pandemic through to January 31 2022 (link).

Further work to measure the financial impact of long COVID is still required to fully understand its scale.
Countries across the globe have committed varying levels of financial resources to diagnose, understand
and treat the condition, but research and reporting regarding the overall financial impact and the second
and third order financial effects of long COVID is currently scarce.

The social and economic burden of long COVID will affect Maori and Pacific peoples to a greater degree, as
they have accounted for a greater proportion of cases during Aotearoa New Zealand’s Delta and Omicron
outbreaks.

Diagnosis, Treatment, Management and Support

Diagnosis
There are currently several limitations and challenges in diagnosing long COVID, the most significant being

the current lack of consensus on the definitions of long COVID (as is detailed above).

Although there are a wide range of symptoms that can present for long COVID, many of these symptoms
are common from a multitude of other conditions, making them hard to decipher or confirm as long COVID.
Additionally, ongoing symptoms may vary widely and will affect people in diverse ways, and symptoms can
be diverse with multiorgan involvement. Long COVID is multi-factorial, and more than one mechanism may
be implicated in clinical presentations. (97)

Compounding the lack of clear definitions, due to the relative newness of the condition, there may be a
limited amount of knowledge of the condition known by many healthcare professionals.

There are currently no specific tests to aid in the diagnosis.

Preliminary analysis from the Nga Kawekawe o Mate Korona study has found many patients have faced a
number of healthcare access challenges in their long COVID journey, including:

[0 32% of Maori and 49% of non-Maori reporting their doctor did not recommend or provide
wraparound support

[0 50% of Maori and 40% of non-Maori being unable to get good information about vaccines for
people with long COVID

[J  35% of Maori and 34% of non-Maori not being referred to a specialist, and 13% of Maori and 4% of
non-Maori not having their specialist referral accepted

[0 52% of Maori and 37% of non-Maori not knowing who to ask for help or support


https://az659834.vo.msecnd.net/eventsairaueprod/production-otago-public/807dc49eb03f42ee8ae809865bd972eb
https://solvecfs.org/wp-content/uploads/2022/04/Long_Covid_Impact_Paper.pdf%20-
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0 48% of Maori and 44% of non-Maori not feeling listened to

[0 32% of Maori and 43% of non-Maori reporting their doctor did not know what to do next (link).

Models of care

Due to the wide-ranging and multi-organ nature of symptoms, the treatment and rehabilitation options must
vary for people with long COVID. There is an emerging consensus therefore on best practice which points to
the need for multidisciplinary, multispecialty approaches to assessment with case management tailored to
how the disease manifests for each patient, (5) and an individualised management plan developed. (98) Some
patients may find it useful to keep track of their symptoms. Keeping a log of symptoms can help better
understand them, identify which symptoms impact them most, and identify patterns and changes in their
symptoms. (99) Due to the wide-ranging and multi-organ nature of symptoms, the treatment and
rehabilitation options must vary for people with long COVID.

Internationally, multidisciplinary teams are working together to tackle the unique symptoms each patient
experiences and tailoring treatment to them. (3) Countries are creating dedicated treatment guidelines and
care pathways, and the US, UK and Germany have opened post-COVID clinics as one-stop-shops for
treatment and support. For example, an Adult Post-Acute COVID clinic at Vanderbilt University brings
together specialists from internal medicine, infectious disease, pulmonology, cardiology, ophthalmology,
psychology, physical medicine, ear, nose and throat, speech pathology and neurology. (3) Physical therapy,
physiotherapy, and occupational therapy have also been key tools used for those struggling with fatigue.
Nutritional support has also been important, with lethargy having flow-on effects onto the ability to cook and
prepare food, resulting in some struggling with malnutrition. (100) Having sufficient time for the clinic visit is
another part of current international clinic models for long COVID clinics, with one study endorsing initial
visits of longer than 30 minutes and having the ability for follow-up as components of the services. (101)

Specific symptom management will usually be pragmatic, with avoidance of over-investigation. (98, 102)

Currently, there are no collated Aotearoa New Zealand resources for symptom management. The National
Institute for Health Innovation has a page on long COVID (link) which directs patients and health
professionals to the NHS (National Health Service, UK) COVID recovery website (below) and has symptom-
based suggestions to manage long COVID at home.

The NHS, UK based, self-help site Your COVID Recovery has a page explaining long COVID.
https://www.yourcovidrecovery.nhs.uk/what-is-covid-19/long-covid/. On this site there are patient

resources to help manage many of the commonly experienced symptoms of long COVID including:

[1 ~Managing the effects on your body https://www.yourcovidrecovery.nhs.uk/managing-the-

effects/effects-on-your-body/

[1 Managing the effects on your mind https://www.yourcovidrecovery.nhs.uk/managing-the-

effects/effects-on-your-mind/

[0 Your wellbeing https://www.yourcovidrecovery.nhs.uk/your-wellbeing/

Te Whatu Ora — Waitemata have developed Aotearoa New Zealand contextualised patient resources which
includes guidance on what long COVID is. It shares tips and tricks for managing long COVID and looking
after yourself, ensuring people with long COVID tend to not only their physical health but all aspects of Te
Whare Tapa Wh3, including advice for self-care, eating well, relaxation. Specific guidance on coping with


https://az659834.vo.msecnd.net/eventsairaueprod/production-otago-public/807dc49eb03f42ee8ae809865bd972eb
https://www.nihi.auckland.ac.nz/long-covid
https://www.yourcovidrecovery.nhs.uk/what-is-covid-19/long-covid/
https://www.yourcovidrecovery.nhs.uk/managing-the-effects/effects-on-your-body/
https://www.yourcovidrecovery.nhs.uk/managing-the-effects/effects-on-your-body/
https://www.yourcovidrecovery.nhs.uk/managing-the-effects/effects-on-your-mind/
https://www.yourcovidrecovery.nhs.uk/managing-the-effects/effects-on-your-mind/
https://www.yourcovidrecovery.nhs.uk/your-wellbeing/
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brain fog or cognitive changes is included, as well as guidance on managing fatigue and pacing, headaches,
and keeping track of symptoms. (link)

Swiss based Altea Long COVID Network is an online site which focuses on the exchange of information
about long COVID. Altea is a meeting place for those affected, relatives, medical professionals, researchers,
and other interested parties. (link)

For children, specific resources are available from Long COVID Kids including:
e A support pack (link)

e (Cautious Tortoise - a resource for to support decision making for a cautious approach to
conditions triggered by a virus (link)

e Pacing Penguins, a resource on energy management (link)

For Aotearoa New Zealand, an equity focus with a co-design approach with key affected communities of
those living with long COVID, Maori and Pacific peoples is key. Research was undertaken with an
underserved community in the UK which discussed preferences of individuals in relation to their support
for self-managed recovery from long COVID. (103) Patient and peer support networks have played a key
role in the initial response to long COVID predominantly on social media platforms Facebook and Twitter.

Complementary medicine studies have also been undertaken to understand the role they may have in long
COVID management. Fatigue is the most common long-haul symptom among women who have recovered
from an acute COVID-19 infection. One randomised, blinded, controlled clinical trial evaluated an essential
oil blend for energy boosting effects. Two weeks of twice-daily inhalation resulted in significant
improvements to energy levels as compared to a placebo group. Aromatherapy improves energy levels
among women who have recovered from COVID-19 but still experience low energy.(104) There is also
evidence that Traditional Chinese Medicine (TCM) medications are effective in the symptom management
of COVID-19 patients.(105) There are clinical trials underway exploring safety and efficacy of Ayurvedic
interventions and yoga on the long term effects of COVID-19 (106), and osteopathy treatment for fatigue,
however the results are not yet reported. (107) Conversely, evidence for the effectiveness of most
Complementary and Alternative Medicine interventions still needs evaluation.

Rongoa Maori (Maori medicine) where ailments are treated in a holistic manner is also of cultural

significance for Aotearoa populations. A scoping review is underway to examining the barriers and
facilitators for Maori accessing injury and rehabilitation services, and the findings will be of benefit when
considering long COVID rehabilitation for the priority populations affected by long COVID. (108)

Evaluations of services

A scoping review (109) aimed to identify key concepts and knowledge gaps foong COVID by conducting a
review of literature on the condition's management by United Kingdom GPs. Six key themes were identitied
which impact on the delivery of services: (1) GP uncertainty, (2) listening and empathy, (3) assessment and
monitoring of symptoms, (4) coordinating access to appropriate services, (5) facilitating provision of
continual and integrated multidisciplinary care and (6) the need to provide or facilitate psychological
support. The findings show that GPs can play and have played a key role in the management of long COVID,
and that patient care can be improved through better understanding of patient experiences, standardised
approaches for symptom identification and treatment, and facilitation of access to multidisciplinary


https://www.waitematadhb.govt.nz/hospitals-clinics/north-shore-hospital/long-covid/
https://www.altea-network.com/en
https://drive.google.com/file/d/1UN0LRhzYAAOOyfy5T-VSRIyiPyfE_rDh/view
https://drive.google.com/file/d/1cGakRek2Gua2C5IF6f_UkWSmuKmZsioP/view
https://drive.google.com/file/d/1DqhwOVIjaLOqJzwHA9DhVwcSiW0Z9UxO/view
https://www.tepapa.govt.nz/discover-collections/read-watch-play/maori/maori-medicine#:~:text=M%C4%81ori%20medicine%20Rongo%C4%81%20M%C4%81ori,passed%20down%20through%20many%20generations
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specialist services when needed, however GPs need to be well resourced and upskilled to provide clear
support.

There are several case reports endorsing supervised exercise and education programmes. The studies
advocate for multidisciplinary rehabilitation to reduce disability and improve functionality (110) and quality
of life (111); improvements in six-minute walk test, dyspnoea scores (112) and anxiety scales; (113, 114).
However, it is noted, some of the studies have been completed on patients prior to 2022 and the
widespread Omicron outbreak or on hospitalised patients which does not reflect all patients presenting
with long COVID in Aotearoa New Zealand.

The use of virtual rehabilitation (115), telemonitoring (116) and mobile healthcare for rural areas (117)
were all identified in the literature as service models for delivery of care in long COVID patients. High
patient satisfaction (60, 117) was one of the outcomes from studies utilising these service models.

Olfactory training has also been studied for the treatment of persistent olfactory disorders however the
outcomes of the study were not conclusive as beneficial. (118)

International guidelines on rehabilitation and management

Existing international guidelines propose that the initial management of long COVID should be in primary
care and should include a series of investigations both to characterise how the individual is affected and to
exclude other conditions that may coexist. Management, referrals and care pathways should then be tailored
to the manifestations of disease, including investigation and referral for signs of involvement of different
organ systems. (5, 119) The patient voice has been critical in shaping awareness of long COVID internationally
and within New Zealand, and patient- and whanau-centred care should continue to be the focus.

Alongside treatment options, support and care services may be needed for people with persistent
symptoms. Counselling and psychological support may be needed to address high rates of poor mental
health, and many of the post-COVID clinics set up throughout the US and UK contain psychology services or
referrals. (122) Psychological supports can also help people with the process of recovery and not just the
psychological adjustment. Timely access to good quality information to understand their illness, managing
expectations of others, as well as positive contact with people who are or previously been through this
illness also assist in an individual’s recovery. (123)

There are an increasing number of guidelines available for clinical management of patients with long COVID.
Some of these are listed below.

Source Title Date Link Notes
Australian Australian | Living https://app. | Guidance for clinicians on:
National Guidelines | Guidelines | magicapp.or - Assessing and diagnosing post-COVID conditions
CovID-19 for the | last g/#/guidelin - A consensus recommendation of symptoms and
Clinical clinical updated 9 | e/L4Q5An/s signs
Evidence care of | May 2022 ection/jDJJJ - Management and care of people with post-
people Q COVID-19 condition
with
COVID-19:
Post
COVID-19



https://app.magicapp.org/#/guideline/L4Q5An/section/jDJJJQ
https://app.magicapp.org/#/guideline/L4Q5An/section/jDJJJQ
https://app.magicapp.org/#/guideline/L4Q5An/section/jDJJJQ
https://app.magicapp.org/#/guideline/L4Q5An/section/jDJJJQ
https://app.magicapp.org/#/guideline/L4Q5An/section/jDJJJQ
https://app.magicapp.org/#/guideline/L4Q5An/section/jDJJJQ
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National COVID-19 | Version https://www | Guidance for clinicians on:
Institute rapid 1.14 .nice.org.uk/ - |dentification
for Health guidelipe: published | guidance/ng . Assessment
and  Care | managing | on M - Investigations and referral
Excellence | the long- | 01.03.202 M - Planning care
(N|CE_)’ term 2 M, - Management (including self-management or
Scottish ) effects of gm supported management, multidisciplinary
Intercollegi | COVID-13 Managing- rehabilitation, and additional support)
ate- ) the- - Follow-up, monitoring, and discharge
Guidelines longterm- - Sharing information and continuity of care
Network effects-of- : -
i - Service organisation
(SIGN) and covid19-pdf- - Common symptoms
Royal 5103551574 . . .
- Equality considerations

College of 2
General
Practitione
rs (RCGP)
Centres for | Interim June 2021 | https://www | Includes guidance on general clinical considerations,
Disease Guidance .cdc.gov/cor | patient history and physical examinations, assessment,
Controland | on onavirus/20 | and testing, management, and public health
Prevention | Evaluating 19- recommendations.
(CDC), USA | and Caring ME@ The guidelines argue many post-COVID conditions can be

for. nical- managed by primary care providers, with the incorporation

Patients care/post- of patient-centred approaches to optimise the quality of

with Post- covid- . L .

coviD et life and function in affected patients.

Conditions Objective laboratory or imaging findings should not be
used as the only measure or assessment of a patient’s well-
being; lack of laboratory or imaging abnormalities does not
invalidate the existence, severity, or importance of a
patient’s symptoms or conditions.

Healthcare professionals and patients are encouraged to
set achievable goals through shared decision-making and
to approach treatment by focusing on specific symptoms
(e.g., headache) or conditions (e.g., dysautonomia); a
comprehensive management plan focusing on improving
physical, mental, and social wellbeing may be helpful for
some patients.

BMJ Managem | Aug 2020 https://www | Guidance for the management of people with long COVID

Practice ent of .bmj.com/co | in primary care.

Pointer post-acute ntent/370/b

(102)BMJ COVID-19 mj.m3026

Practice in primary

Pointer care

(102)

Royal Caring for | May 2022 https://www | The purpose of this resource is to provide advice and

Australian Patients .racgp.org.a | support to GPs and their teams when caring for patients



https://www.nice.org.uk/guidance/ng188/resources/covid19-rapid-guideline-managing-the-longterm-effects-of-covid19-pdf-51035515742
https://www.nice.org.uk/guidance/ng188/resources/covid19-rapid-guideline-managing-the-longterm-effects-of-covid19-pdf-51035515742
https://www.nice.org.uk/guidance/ng188/resources/covid19-rapid-guideline-managing-the-longterm-effects-of-covid19-pdf-51035515742
https://www.nice.org.uk/guidance/ng188/resources/covid19-rapid-guideline-managing-the-longterm-effects-of-covid19-pdf-51035515742
https://www.nice.org.uk/guidance/ng188/resources/covid19-rapid-guideline-managing-the-longterm-effects-of-covid19-pdf-51035515742
https://www.nice.org.uk/guidance/ng188/resources/covid19-rapid-guideline-managing-the-longterm-effects-of-covid19-pdf-51035515742
https://www.nice.org.uk/guidance/ng188/resources/covid19-rapid-guideline-managing-the-longterm-effects-of-covid19-pdf-51035515742
https://www.nice.org.uk/guidance/ng188/resources/covid19-rapid-guideline-managing-the-longterm-effects-of-covid19-pdf-51035515742
https://www.nice.org.uk/guidance/ng188/resources/covid19-rapid-guideline-managing-the-longterm-effects-of-covid19-pdf-51035515742
https://www.nice.org.uk/guidance/ng188/resources/covid19-rapid-guideline-managing-the-longterm-effects-of-covid19-pdf-51035515742
https://www.nice.org.uk/guidance/ng188/resources/covid19-rapid-guideline-managing-the-longterm-effects-of-covid19-pdf-51035515742
https://www.nice.org.uk/guidance/ng188/resources/covid19-rapid-guideline-managing-the-longterm-effects-of-covid19-pdf-51035515742
https://www.nice.org.uk/guidance/ng188/resources/covid19-rapid-guideline-managing-the-longterm-effects-of-covid19-pdf-51035515742
https://www.nice.org.uk/guidance/ng188/resources/covid19-rapid-guideline-managing-the-longterm-effects-of-covid19-pdf-51035515742
https://www.cdc.gov/coronavirus/2019-ncov/hcp/clinical-care/post-covid-index.html
https://www.cdc.gov/coronavirus/2019-ncov/hcp/clinical-care/post-covid-index.html
https://www.cdc.gov/coronavirus/2019-ncov/hcp/clinical-care/post-covid-index.html
https://www.cdc.gov/coronavirus/2019-ncov/hcp/clinical-care/post-covid-index.html
https://www.cdc.gov/coronavirus/2019-ncov/hcp/clinical-care/post-covid-index.html
https://www.cdc.gov/coronavirus/2019-ncov/hcp/clinical-care/post-covid-index.html
https://www.cdc.gov/coronavirus/2019-ncov/hcp/clinical-care/post-covid-index.html
https://www.cdc.gov/coronavirus/2019-ncov/hcp/clinical-care/post-covid-index.html
https://www.cdc.gov/coronavirus/2019-ncov/hcp/clinical-care/post-covid-index.html
https://www.bmj.com/content/370/bmj.m3026
https://www.bmj.com/content/370/bmj.m3026
https://www.bmj.com/content/370/bmj.m3026
https://www.bmj.com/content/370/bmj.m3026
https://www.racgp.org.au/getattachment/8c5b3936-5551-4b94-81d4-614e2b69da51/Caring-for-patients-with-post-COVID-19-conditions.aspx
https://www.racgp.org.au/getattachment/8c5b3936-5551-4b94-81d4-614e2b69da51/Caring-for-patients-with-post-COVID-19-conditions.aspx

Document 7

College of
General
Practitione
rs

with Post
COVID-19
Syndrome

u/getattach

ment/8c5b3
936-5551-

4b94-81d4-
614e2b69da

51/Caring-
for-patients-
with-post-
COVID-19-
conditions.a

SpX

with post—COVID-19 conditions, and to encourage the
development of individualised plans for their ongoing
management.

Scottish
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Managing
the
term

long-

effects of
COVID-19

Dec 2020

https://www
.sign.ac.uk/
media/1833
/sign161-

long-term-
effects-of-

covid19-

11.pdf

This document covers care for people who have symptoms
that develop during or after an infection consistent with
COVID-19, continue for more than four weeks and are not
explained by an alternative diagnosis. It also provides
advice on diagnosis and management based both on the
best available evidence and the knowledge and experience
of the expert panel.

Ontario
Health

Post-
COVID-19
Condition:
Guidance
for
Primary
Care

Dec 2021

https:
.ontariohealt
h.ca/sites/o
ntariohealth
[files/2021-

12/PostCovi
dConditions
ClinicalGuida

nce_ EN.pdf

WwWw

This document includes guidance for primary care on:
- Assessment
- Testing
- Diagnosis
- Physical examination
- Management

Chartered
Society ' of
Physiother

apy

COVID-19
Rehabilitat
ion
Standards

August
2021

https://www

.csp.org.uk/
publications
/covid-19-
community-
rehabilitatio
n-
physiothera
py-service-
delivery

UK guidance for physiotherapy service delivery for adults
who are hospitalised due to acute COVID-19 or long COVID
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Policy Responses

The full magnitude of the long COVID burden globally is still yet to be known, with countries all at varying
stages of their response to COVID-19, with some only having experienced significant outbreaks following
the emergence of the Omicron variant, resulting in a lack of first-hand experience in addressing long COVID
and undeveloped systems to respond to and report on long COVID.

For an equitable policy response in Aotearoa New Zealand, partnership, and shared decision-making with
key affected communities, including those with long COVID, the Maori Health Authority, the Ministry for
Pacific Peoples, and the New Ministry for Disabled People.

United Kingdom: The UK government has set up over 80 specialist clinics' to provide support to those
suffering from long COVID, which provide psychological and physiological support services. Further
research funding is being provided through grants to NGOs and healthcare providers through the National
institute of health, to date only around 50 million pounds of funding has been provided for research in to
Long COVID. The UK government has made Statutory Sick Payments, Universal Credit or Employment and
Support Allowance (ESA) available to people if Long COVID affects how much they can work. Affected
individuals can also apply for a Personal Independence Payment if they have difficulty with everyday tasks
and getting around.” The UK’s response has endeavoured to provide all information in accessible and age-
appropriate formats so that people can understand and take part in decisions about their care, as guided by
the NICE guidelines on shared decision making and good patient experiences.

United States: As of July 2021, long COVID, also known as post-COVID conditions, can be considered a
disability under the Americans with Disabilities Act President Joe Biden has directed federal agencies to
support patients and doctors by providing science-based best practices for treating long COVID,
maintaining access to insurance coverage, and protecting the rights of workers as they try to return to jobs
while coping with the uncertainties of the malaise.

France: Since the French government identified Long COVID at the end of the first wave of the virus in
spring 2020, it has been watching the issue closely to care for those affected and to better understand the
disease. On 17 March 2022, the Health Minister published a statement recognising Long COVID as a health
concern in France and acknowledging the necessity for ongoing research into its prevalence, diagnosis, and
treatment.

Germany: The German Government has committed to the establishment of a Germany-wide network of
2,580 competence centres and interdisciplinary outpatient clinics to further research and ensure needs-
based care around the long-term effects of COVID-19. German physicians dealing with Long COVID have
established a dedicated national association, with thirteen specialised working groups, to promote
research, share information and improve the treatment of patients suffering from Long COVID.

Sweden: The Swedish government has implemented several responses to Long COVID. It has supported
research on COVID-19 through funding to the Swedish Research Council and tasked the Swedish Agency for
Health and Care Services Analysis with mapping Long COVID care across the country. The National Board of
Health and Welfare has produced guidelines and statistical reports to support the health and welfare
system in meeting the needs of Long COVID sufferers. However, the general lack of information about the
condition, and awareness of it, as well as the immense pressure on the healthcare system during the
pandemic, means that a system for testing and assessment, treatment, and support available to sufferers is
not yet fully functioning.


https://www.nice.org.uk/guidance/ng197
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