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[bookmark: _Toc113538397]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 hospitalisation, 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 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, Māori 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 Māori 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).
· [bookmark: _Int_owfnS3T5]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. 
· [bookmark: _Int_MH1x4CAB]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 Ngā Kawekawe o Mate Korona has found that 45% of Māori 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.
· [bookmark: _Int_D4afubIM]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 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.  
· Te Whatu Ora – Waitemātā 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 Whā, 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. 
[bookmark: _Toc113538398]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 (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. 
[bookmark: _Toc113538399]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 whānau. 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. 
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:
· the definition is specific and provides exact timeframes that differentiate between ongoing systematic COVID-19 and long COVID; and,
· 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: 
· Acute COVID 19: Signs and symptoms for up to 4 weeks
· 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
· post-COVID-19 Syndrome may be considered before 12 weeks while the possibility of an alternative underlying disease is also being assessed
· 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: 
“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. 
[bookmark: _Toc113538400]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) 
[bookmark: _Toc113538401]Table 1: Commonly reported symptoms of long COVID
	Cardiopulmonary
· Difficulty breathing or shortness of breath
· Cough
· Chest pain, tightness, or heaviness [footnoteRef:2]  [2:  Clinical assessment is required to investigate the specific cause] 

· 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 
· Muscle weakness[footnoteRef:3]  [3:  Muscle weakness can be a reported symptom, and may also be clinically measured] 

· Joint pain

Psychological/ psychiatric symptoms[footnoteRef:4] [4:  The WHO has noted that the association between long COVID and psychiatric disorders is likely bidirectional] 

· Symptoms of depression
· Symptoms of anxiety

	Generalised symptoms
· Fatigue
· Fever
· Pain
· Reduced exercise capacity

Gastrointestinal 
· Abdominal pain
· Nausea
· Diarrhoea
· Anorexia and reduced appetite (in older populations)

Ear, nose, and throat
· Tinnitus
· Earache
· Sore throat
· Dizziness

Other
· Skin rashes (including vesicular, maculopapular, urticarial, or chilblain-like lesions on the extremities)
· Metallic or bitter taste
· Metabolic disruption (such as poor control of diabetes)
· 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: 
· Concurrence of multisystem, fluctuating and often overlapping 'clusters' of symptoms
· Symptoms that vary in severity and site over time, including symptom-free periods followed by relapses
· Symptom severity may range from mild to incapacitating 
· Worsening of symptoms after physical or mental activity
· Relapses may occur in an irregular pattern or in response to specific triggers (e.g., physical, or mental 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) 
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% CI 25% to 59%), general malaise (33%; 95% CI 15% to 57%), fatigue (31%; 95% CI 24% to 39%), concentration impairment (26%; 95% CI 21% to 32%) and breathlessness (25%; 95% CI 18% to 34%). Thirty-seven percent (95% CI 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) 
[bookmark: _Toc113538402]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). 
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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:
1. 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.
1. 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.
1. 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.A1 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 demand. However, the number reporting persistent symptoms beyond 12 weeks remained stable at 1.4million (link).
[bookmark: _Toc113538403]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 illness 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:
· 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)
· 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 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. 
· 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)
· 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)
· 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.
· 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)
· 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)
· 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)
· A further 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 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. 
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[bookmark: _Toc113538405]Prevalence and incidence
The prevalence of long COVID is difficult to establish for a range of reasons, including: (8, 39, 40)
· 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.
· Studies have focused on different groups of people, different symptoms, and time intervals, and used different sample sizes.
· Most studies report the frequency of at least one symptom (not necessarily the same symptom), rather than a cluster of symptoms.
· 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 Māori, Pacific peoples, people with disabilities, older adults and those living in remote and rural communities. 
· 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/ Number of studies
	Key findings

	Prevalence of ongoing symptoms following coronavirus (COVID-19) infection in the UK: 4 August 2022. The Office for National Statistics UK. 
	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 2 July 2022.  This figure is based on 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 meta-analysis published in mid-April 2022(42): 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% CI: 0.39,0.46), or 200 million individuals. 
- Regional prevalence estimates were Asia— 0.51 (95% CI: 0.37,0.65), Europe— 0.44 (95% CI: 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% CI: 0.26,0.49), 0.25 (95% CI: 0.15,0.38), 0.32 (95% CI: 0.14,0.57) and 0.49 (95% CI: 0.40,0.59), respectively. 
-Hospitalised and non-hospitalised patients had estimates of 0.54 (95% CI: 0.44,0.63) and 0.34 (95% CI: 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 (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. e2128568-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): e1003773. (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. 

	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% CI 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% CI 46.2–67.3) and abnormal pulmonary function tests (45.6%, 95% CI 36.3–55.0), followed by generalised symptoms, such as fatigue (28.7%, 95% CI 21.0–37.0), psychiatric symptoms (19.7%, 95% CI 16.1–23.6) mainly depression (18.3%, 95% CI 13.3–23.8) and PTSD (17.9%, 95% CI 11.6–25.3), and neurological symptoms (18.7%, 95% CI 16.2–21.4), such as cognitive deficits (19.7%, 95% CI 8.8–33.4) and memory impairment (17.5%, 95% CI 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 [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.



[bookmark: _Toc113538406]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 Ngā 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 Māori participants, and therefore for these reasons it is not possible to draw firm conclusions regarding prevalence. The researchers reported that of 65 Māori 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-Māori, 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 Māori participants reported symptoms for three months or longer.
[bookmark: _Toc113538407]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[footnoteRef:5], and include:(47) [5:   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.] 

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 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.
[bookmark: _Toc113538408]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.
Some factors that may be associated with increased chance of having long COVID symptoms have been identified, and these include: 
· 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)
· 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% CI: 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. 
[bookmark: _Toc113538409]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. (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. 
[bookmark: _Toc113538410]Vaccination
[bookmark: _Int_uOGxb5MR]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)
[bookmark: _Int_gu2VO1LV]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, Māori 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 Māori is concerning and is receiving recent media attention (link).
[bookmark: _Toc113538411]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 (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)
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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). 
A research letter (July 2022) reported on an observational cohort study of workers from nine Italian 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.
[bookmark: _Toc113538412]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 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%CI: −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 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 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. (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. 
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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).
[bookmark: _Toc113538413]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)
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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)
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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)
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)
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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 symptoms, social exclusion and addictions (as a form of coping), and neuropsychiatric disorders.(96) In the Ngā Kawekawe o Mate Korona study, 43% of Māori and 52% of non-Māori 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) 
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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 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 whānau and society. (5) 
Preliminary analysis from Ngā Kawekawe o Mate Korona study has found that 45% of Māori 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 Māori 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. 
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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 Ngā Kawekawe o Mate Korona study has found many patients have faced a number of healthcare access challenges in their long COVID journey, including:
· 32% of Māori and 49% of non-Māori reporting their doctor did not recommend or provide wraparound support
· 50% of Māori and 40% of non-Māori being unable to get good information about vaccines for people with long COVID
· 35% of Māori and 34% of non-Māori not being referred to a specialist, and 13% of Māori and 4% of non-Māori not having their specialist referral accepted
· 52% of Māori and 37% of non-Māori not knowing who to ask for help or support
· 48% of Māori and 44% of non-Māori not feeling listened to
· 32% of Māori and 43% of non-Māori reporting their doctor did not know what to do next (link). 
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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:
· Managing the effects on your body https://www.yourcovidrecovery.nhs.uk/managing-the-effects/effects-on-your-body/   
· Managing the effects on your mind https://www.yourcovidrecovery.nhs.uk/managing-the-effects/effects-on-your-mind/  
· Your wellbeing https://www.yourcovidrecovery.nhs.uk/your-wellbeing/  
Te Whatu Ora – Waitemātā 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 Whā, 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. (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:
· A support pack (link)
· Cautious Tortoise -  a resource for to support decision making for a cautious approach to conditions triggered by a virus (link)
· 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, Māori 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.
Rongoā Māori (Māori 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 Māori 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)  
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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 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) 
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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 whānau-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 National COVID-19 Clinical Evidence 
	Australian Guidelines for the clinical care of people with COVID-19: Post COVID-19
	Living Guidelines last updated 9 May 2022
	https://app.magicapp.org/#/guideline/L4Q5An/section/jDJJJQ 
	Guidance for clinicians on:
· Assessing and diagnosing post-COVID conditions
· A consensus recommendation of symptoms and signs
· Management and care of people with post-COVID-19 condition


	National Institute for Health and Care Excellence (NICE), Scottish Intercollegiate Guidelines Network (SIGN) and Royal College of General Practitioners (RCGP)
	COVID-19 rapid guideline: managing the long-term effects of COVID-19
	Version 1.14 published on 01.03.2022
	https://www.nice.org.uk/guidance/ng188/resources/covid19-rapid-guideline-managing-the-longterm-effects-of-covid19-pdf-51035515742 
	Guidance for clinicians on:
· Identification
· Assessment
· Investigations and referral
· Planning care
· Management (including self-management or supported management, multidisciplinary rehabilitation, and additional support)
· Follow-up, monitoring, and discharge
· Sharing information and continuity of care
· Service organisation
· Common symptoms
· Equality considerations


	Centres for Disease Control and Prevention (CDC), USA
	Interim Guidance on Evaluating and Caring for Patients with Post-COVID Conditions
	June 2021
	https://www.cdc.gov/coronavirus/2019-ncov/hcp/clinical-care/post-covid-index.html 
	Includes guidance on general clinical considerations, patient history and physical examinations, assessment, and testing, management, and public health recommendations.
The guidelines argue many post-COVID conditions can be managed by primary care providers, with the incorporation of patient-centred approaches to optimise the quality of life and function in affected patients.
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 Practice Pointer (102)BMJ Practice Pointer (102)
	Management of post-acute COVID-19 in primary care
	Aug 2020
	https://www.bmj.com/content/370/bmj.m3026

	Guidance for the management of people with long COVID in primary care. 

	Royal Australian College of General Practitioners 
	Caring for Patients with Post COVID-19 Syndrome 
	May 2022 
	https://www.racgp.org.au/getattachment/8c5b3936-5551-4b94-81d4-614e2b69da51/Caring-for-patients-with-post-COVID-19-conditions.aspx 
	The purpose of this resource is to provide advice and support to GPs and their teams when caring for patients with post–COVID-19 conditions, and to encourage the development of individualised plans for their ongoing management. 

	Scottish Intercollegiate Guidelines Network (SIGN) (124)Scottish Intercollegiate Guidelines Network (SIGN) (124)
	Managing the long-term 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://www.ontariohealth.ca/sites/ontariohealth/files/2021-12/PostCovidConditionsClinicalGuidance_EN.pdf 
	This document includes guidance for primary care on:
· Assessment
· Testing
· Diagnosis
· Physical examination
· Management

	Chartered Society of Physiotherapy
	COVID-19 Rehabilitation Standards
	August 2021
	https://www.csp.org.uk/publications/covid-19-community-rehabilitation-physiotherapy-service-delivery 
	UK guidance for physiotherapy service delivery for adults who are hospitalised due to acute COVID-19 or long COVID



[bookmark: _Toc113538424]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 Māori 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[endnoteRef:2] 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.[endnoteRef:3] 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.  [2:  British Medical Journal – COVID-19 How Europe is approaching long COVID -  https://www.bmj.com/content/376/bmj.o158 - Accessed 13 May 2022]  [3:  UK Government - Find help and support if you have long COVID - https://www.gov.uk/guidance/find-help-and-support-if-you-have-long-covid#if-you-have-long-covid-and-are-unable-to-work – Accessed 13 May 2022] 

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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