
Summary

Covid-19 can cause longer-term changes in health, collectively known as Long Covid. With

only four years of follow-up time to observe this evolving new virus we cannot yet see the

full picture of Long Covid, but its impacts are already substantial and measurable in

individuals, sectors, and societies. Evidence consistently shows that Long Covid is

common, affects all ages, and frequently results in prolonged illness that can be disabling.

It occurs with first infections and reinfections and follows all virus variants. There is

currently no cure, making prevention critical.

Three urgent recommendations to the NZ Government are: 

1. Identify a proportionate response by conducting a comprehensive Long Covid risk

assessment; 

2. Rapidly reduce infection and reinfection rates by ensuring that public settings are

safer to access; and 

3. Expand Covid-19 vaccine eligibility and coverage (eg, to younger age groups) to benefit

from the demonstrated ability of vaccines to reduce the risk of Long Covid. 

This Briefing presents findings from a review of Long Covid to guide NZ’s response to this

public health threat. The author group includes researchers, clinicians, and people with lived

experience of Long Covid. Statements in the Briefing are further discussed and fully referenced

in the review, which is reproduced below for full transparency (Appendix 1 (#appx1)).

Key findings to guide a multisectoral risk assessment and response

Changes in health status following SARS-CoV-2 infection are common and can occur at any

age. Symptoms are frequently experienced for months or years and can increase over time.

Several recent and well-designed cohort studies have reported central estimates ranging

from 4 – 14% for ongoing symptoms per infection.

Long Covid includes a full spectrum of severity from hidden effects through mild and

transient symptoms to life-changing and life-limiting conditions such as heart attacks and

strokes, diabetes, myalgic encephalomyelitis/chronic fatigue syndrome (ME/CFS), and

neurological disorders. Commonly experienced symptoms such as fatigue and cognitive

dysfunction have a high impact on quality of life.

Both SARS-CoV-2 infection and Long Covid are under-counted in children.

There is no cure for Long Covid, and management options are currently extremely limited

(Appendix 3 (#appx3)). Vaccines substantially reduce Long Covid risk, but NZ eligibility

settings are currently focused on protecting older adults against acute disease.
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Future health impacts can be expected in addition to the effects that are already known

and observed.

Some people who are currently well post-Covid are already expressing biomarkers of risk

for cardiovascular disease, neurodegenerative disorders, a range of autoimmune diseases,

and cancers: conditions that typically have latency periods lasting years or decades.

Early-life exposure to infections can have lasting impacts on developing tissues and organ

systems. Already, several adverse effects of perinatal Covid-19 exposure have been

described.

Pre-pandemic evidence shows the adverse effects of inflammation on the developing

brains of children and adolescents, which is concerning because neurological involvement

is common even in mild SARS-CoV-2 infection.

Society, sector, and workforce effects of Long Covid are costly and disruptive, and they

worsen existing inequities.

Long Covid is associated with increased healthcare use, productivity loss, and workforce

impacts, with implications for NZ workforces that experience high incidence of Covid-19

such as educators, healthcare workers, and prison workers.

The frequency of (often undiagnosed) cognitive impairment after a mild infection indicates

a need for risk assessment of impacts on occupational safety and performance.

Occupations of particular concern because of safety implications include healthcare

workers, airline pilots, electricians, truck drivers, and first responders.

Covid-19 is a syndemic condition: it causes chronic disease, and chronic disease increases

susceptibility to Covid-19 – a vicious circle for some. There are profound health-equity

implications for Mā ori and Pacific Peoples and people with disabilities or underlying

chronic conditions.

Because of rapid viral evolution, Covid-19 waves are not showing a consistent pattern of

improvement over time. Without intervention to reduce cases, the prevalence of Long Covid

is more likely to increase than to decrease.

Ongoing exposure to new, highly transmissible variants – in combination with the high

incidence of Long Covid per infection and the long duration of symptoms – drives up the

population prevalence.

Evolutionary biologists note that future variant scenarios include the possibility of both

higher and lower disease severity with unpredictable impacts on Long Covid risk.

Lack of seasonality increases risk exposure and reduces recovery time between infections.

A high proportion of the NZ population has had Covid-19 at least once, and exposure to

reinfection is continuing. Each infection is a ‘throw of the dice’.

At four years into the pandemic, we are still well within the latency period of many chronic

conditions. Biomarker evidence is a reminder that past Covid-19 variants can still cause

future Long Covid cases.

Implications for Aotearoa New Zealand in 2024

When an infectious disease is common in the population, its long-term effects become

common too. At a population level, modest-looking proportions of a post-infectious health risk

readily translate into very large numbers; these are challenging for health systems and

societies to absorb. 

Our evidence summary strongly suggests that Long Covid is a major threat to individual

health, societal wellbeing and economic performance. We recommend three immediate

actions by Government to manage this threat:
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1. Identify a proportionate response by conducting a comprehensive Long Covid risk

assessment to estimate the current and future size of this threat and the scale and

targeting of an appropriate multisectoral response. 

2. Rapidly reduce infection and reinfection rates using well-established public health and

social measures (PHSM) to ensure that public settings are safer to access (Appendix 2

(#appx2)). 

3. Expand Covid-19 vaccine eligibility and coverage. Vaccination reduces Long Covid risk,

indicating an urgent need to revise NZ’s eligibility criteria. NZ should make vaccines

available and accessible to younger age groups along with measures to encourage uptake

and raise coverage levels, particularly among underserved groups and those at increased

risk of infection (eg, those occupations highlighted above).

What this Briefing adds

Our evidence summary strongly suggests that Long Covid is a major threat to individual

health, societal wellbeing and economic performance:

Changes in health status following Covid-19 are common and can occur at any age.

Symptoms are frequently experienced for months or years and can increase over time.

It is clear that future health impacts can be expected in addition to effects that are

currently known and observed.

Societal and workforce effects are costly and disruptive, and they worsen existing

inequities.

Because of rapid viral evolution, Covid-19 waves are not showing a consistent pattern of

improvement. Without intervention to reduce cases, the prevalence of Long Covid is

more likely to increase than to decrease.

There is currently no cure for Long Covid, and management options are extremely

limited.

Implications for public health policy and practice

We recommend three urgent actions by the NZ Government to manage this threat:

Identify a proportionate response using a comprehensive Long Covid risk assessment

to estimate the current and future size of this threat and the scale and targeting of an

appropriate multisectoral response. 

Rapidly reduce infection and reinfection rates using well-established public health and

social measures to ensure that public settings are safer to access.

Expand vaccine eligibility to younger age groups along with measures to raise

coverage levels, particularly among underserved groups and those at increased risk of

infection (eg, various occupational groups).
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Patient information

Long Covid evidence overview: Radio New Zealand Prof “Danny Altmann: the burden of

long COVID”: An interview with an international Long Covid expert who discusses current

Long Covid evidence in non-technical language.

https://www.rnz.co.nz/national/programmes/saturday/audio/2018899512/prof-danny-

altmann-the-burden-of-long-covid

(https://www.rnz.co.nz/national/programmes/saturday/audio/2018899512/prof-danny-altmann-the-

burden-of-long-covid)

Support for people with Long Covid: Long Covid Support Aotearoa

https://longcovidsupport.co.nz/  (https://longcovidsupport.co.nz/)
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Appendix 1: Evidence review and call to action

Overview

Epidemics and pandemics cast a long shadow of chronic ill-health that can persist for decades

after they are over. Covid-19 has clinical and pathological features that indicate a relatively high

potential to cause longer-term health consequences, collectively known as Long Covid

(or Post-acute Sequelae of SARS-CoV-2 [PASC]). Worldwide and in Aotearoa New Zealand (NZ),

impacts of Long Covid are undeniable. They include reduced quality of life, impaired ability to

work and learn, increased healthcare use and costs, and workforce shortages in key sectors

such as health and education.

In addition to symptoms of Long Covid, mild Covid-19 disease episodes can generate persistent

inflammatory and immune effects that are known predictors of later-life conditions such as

neurodegenerative disorders, autoimmune conditions, and cardiovascular disease. Studies of

infection during pregnancy have identified adverse effects on child health and development

that may have long-term consequences. These findings are a reminder that we have

experienced only the first four years of this new pathogen, a much shorter duration than the

latency periods of many chronic diseases.

There is currently no cure for Long Covid, and management options are limited as there are no

targeted pharmaceutical therapies. With Covid-19 circulating year-round in the NZ population

and new variants continuing to appear, the cost of inaction is likely to be high.

In this report we identify key features of Long Covid that illustrate the need for a multisector

risk assessment followed by a strategic and proportionate response. However, existing

evidence is enough to show that NZ can benefit immediately from reducing the incidence of

new Covid-19 cases: an achievable aim with many co-benefits.

Pandemic risk assessment

A new pandemic disease like Covid-19 presents a challenging risk-assessment problem for

governments. Acute impacts such as hospitalisations and deaths due to the infection can be

counted relatively early and easily in a pandemic, and NZ’s early pandemic response was

appropriately focused on these metrics of immediate risk.

However, infectious diseases of public health significance cause longer-term health impacts

beyond the acute infection phase.  When an infectious disease is common and widespread,

these longer-term health impacts can become a public health concern in their own right. This

is the mechanism through which major epidemics and pandemics can have substantial and

enduring cohort effects on population health.

1-6

7 8
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Infection with the SARS-CoV-2 virus has pathological features that are shared with the other

severe coronaviruses (SARS and MERS) but not with common cold coronaviruses.  Such

findings may explain why mild Covid-19 commonly causes longer-term effects, while colds

usually do not. The rapidly growing evidence about these pathological effects is concerning,

but it also reflects a tremendous opportunity not available in the pandemics of the past to

assess and prevent harms to population health before they occur. NZ is well-positioned to

demonstrate international leadership with a proactive response.

How common is Long Covid?

Symptomatic Long Covid

Long Covid functions as a broad umbrella term that encompasses a range of health impacts

following Covid-19.  The pathophysiology of infection with the SARS-CoV-2 virus is complex

and includes dysregulation of metabolic, immune, nervous, and cardiovascular systems.

Likely contributors to pathogenesis include altered immune cell function,  disruption to

energy production in cells,  disrupted or dysregulated clotting pathways,  and persistence

of the virus in body tissues after the initial infection has resolved.

Because Long Covid is not a single health condition, estimates of incidence or prevalence per

infection vary depending on what is being measured. Several symptom-based definitions have

been proposed in an attempt to standardise measurement of Long Covid in populations,

but even with a standardised definition, pandemic context and methodological decisions

introduce variability. Evidence is mixed as to whether there are meaningful differences

between the Omicron and Delta variants,  or whether the anti-viral treatment nirmatrelvir

(Paxlovid) reduces the risk of Long Covid.  However, vaccination does appear to reduce Long

Covid risk  and, in a recent clinical trial, metformin showed promise as a potential risk

reduction option.

Despite these complexities, the evidence appears to be converging on a level that is well over

the threshold of concern for population health impacts: several well-designed cohort studies

have reported central estimates ranging from 4.5% to 13.2%  for Long Covid incidence

per infection. One of these, a very large (n=198,096) recent study of Scottish adults,  reports

that after adjustment for potential confounders, the estimated Long Covid prevalence

following an infection was 6.6% at six months, 6.5% at 12 months, and 10.4% at 18 months,

suggesting that Long Covid symptoms should not be assumed to decrease over time.

Measurement challenges mean that some symptoms are likely to be underestimated. Long

Covid can occur at any age, but both SARS-CoV-2 infection and Long Covid are under-counted

in children.  Neurological sequelae in children are a particular concern for their potential

impacts on the developing brain, but they may be substantially under-diagnosed.  In

adults, impacts that are well-recognised but are perceived as stigmatising, such as changes in

sexual desire or capacity,  are also likely to be under-reported.

Long Covid biomarkers 

Important though it is to understand symptoms because of their effect on people’s lives in the

present, symptoms provide only a partial picture of health impacts. Advances in biomarkers,

pathology, and imaging are important because this type of evidence generates strategies for

diagnosis and treatment. This information also provides a window of opportunity to identify

and prevent future health impacts before they manifest within the population. Table 1 (#table1)

lists some examples of Long Covid biomarkers.

Severity and impact on quality of life

Long Covid includes a full spectrum of severity from hidden effects (tissue damage that does

not initially cause symptoms)  through mild and transient symptoms to life-changing and

life-limiting conditions such as heart attacks and strokes,  diabetes,  myalgic
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encephalomyelitis/ chronic fatigue syndrome [ME/CFS]),  and clinically significant

neurocognitive events or dysfunction.

Even when clinically mild, symptoms can have important impacts on everyday life. Cognitive

impairment in adults and children can substantially affect daily functioning including work,

education, and other complex tasks such as driving. Participants in NZ Long Covid studies

report impairment of quality of life at levels similar to cancer patients, consistent with research

outside NZ. Table 1 (#table1) lists some standardised measures of impact that aim to quantify

these life-changing aspects of Long Covid.

How long does Long Covid last?

Nearly four years into the pandemic there is no predictable endpoint for Long Covid recovery:

some people who became unwell in early 2020 are still unable to return to work or participate

in education. Leaving aside effects such as heart disease and stroke which have clear

endpoints of death or disability, substantial proportions of Long Covid patients report multiple,

persistent symptoms one,  two,  and three  years after their initial infection, including

experiencing symptoms that resolve and recur. Evidence from longitudinal cohorts suggests

that the majority of people with Long Covid are still experiencing symptoms and disruption to

everyday life two years later.  For the substantial sub-group meeting the criteria for ME/CFS,

research on this condition has shown that recovery after 2-3 years is uncommon with ME/CFS

and that most people have significant long-term disability.

This phenomenon of persistent chronic pathology with slow or minimal recovery is to be

expected from the pathophysiology of Long Covid. It highlights an important issue for risk

assessment: long symptom duration acts in combination with high Covid-19 incidence and

high incidence of Long Covid per infection to drive up the population prevalence, one of many

examples of impact multipliers of Long Covid risk (Table 1 (#table1)).

Society, sector, and workforce effects

People with Long Covid require substantial healthcare resources for investigation and

treatment and if Covid-19 case numbers are not reduced, NZ can expect to experience

extensive long-term pressure on primary and secondary health services.

Long Covid is also associated with substantial productivity loss.  Globally, there is concern

about the workforce impacts of Long Covid.  There are additional implications for NZ

workforces that experience high incidence rates of Covid-19, such as educators, healthcare

workers, and prison workers.  The frequency of (often undiagnosed) cognitive impairment

after a mild infection indicates a need for risk assessment of the impacts of deficits in memory,

reasoning, or executive function on occupational safety and performance.  Occupations

of particular concern because of safety implications include healthcare workers,  airline

pilots,  bus and train drivers, truck drivers, electricians, and first responders.

There are also health-equity implications for different population groups, particularly Mā ori and

Pacific Peoples, who experience higher health and social impacts from Long Covid through the

multiple interactions between higher burdens of other illnesses and pre-existing structural

disadvantage.

Table 1 (#table1)has further examples of these population-level effects.

Assessing future Long Covid impacts

Virus factors

As the SARS-CoV-2 virus evolves, so do patterns of immune evasion and activation. Evolutionary

biologists note that interactions between viral evolution and human epidemiology are too

complex to allow confident prediction of the future evolutionary trajectory or clinical severity of

the virus.  They also note that future variant scenarios include the possibility of both higher
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and lower disease severity, and that year-round infections and reinfections,  which are not a

feature of influenza or RSV, increase the potential for higher public-health impact relative to

seasonal infections. 

Infection waves are not showing a consistent pattern of improvement. Four years on from the

start of the pandemic, the JN.1 subvariant is causing a larger wave of infection than the one

that preceded it, suggesting that we cannot rely on the intensity of infection to decrease over

time. Several Long Covid experts propose that the continuing large number of infections and

reinfections caused by Omicron variants compared with earlier ones and the long duration of

Long Covid symptoms mean that the overall prevalence of Long Covid is more likely to increase

over time than to decrease.

Chronic diseases with a long latency period

Viral persistence and/or activated inflammatory pathways seen in Covid-19 infection  are

pathological features that were known before the pandemic to increase the risk of chronic

disease. Chronic conditions tend to have long latency times, longer than the duration of the

pandemic so far. Examples of chronic conditions identified in biomedical research that may be

triggered by Covid-19 inflammatory pathways include cardiovascular disease,

neurogenerative disorders,  a range of autoimmune diseases,  and cancers.

Effects across the life-course

Early-life exposure to infection can have impacts on developing tissues and organ systems that

are permanent or emerge decades after the original infection. The life-course health impacts

for the 2020 pandemic generation remain to be seen. So far, reported adverse effects of

perinatal Covid-19 exposure include premature delivery, impaired prenatal lung growth,

respiratory distress and inflammatory changes, and altered early neurodevelopmental

outcomes.  Further, and as outlined above, cognitive impacts in children and adolescents

are well-recognised, and their long-term impacts are not yet known.

Summary and implications for Aotearoa New Zealand in 2024

When an infectious disease is common in the population, its long-term effects become

common too. At a population level, modest-looking percentages of a post-infectious health risk

can quickly translate into very large numbers; these are challenging for health systems and

societies to absorb. 

The size and complexity of the evidence that has accumulated after only four years of exposure

to this new disease can be confronting. It appears to have had a paralysing effect on decision-

makers in NZ and globally. As one global Long Covid expert observed in a landmark review:

“The oncoming burden of Long Covid faced by patients, health-care providers, governments

and economies is so large as to be unfathomable, which is possibly why minimal high-level

planning is currently allocated to it”.

Choosing to ignore potential harms is indefensible when the risk to New Zealanders can be

reduced using a combination of new knowledge and well-established public-health

approaches. In March 2024, three immediate actions by the NZ Government are needed to

acknowledge and respond to the post-2019 reality.

First, the NZ Government needs to undertake a comprehensive Long Covid risk assessment

that will guide an appropriate and proportionate response. In this Report, we highlight key

features from the scientific literature that indicate the necessary scope and the multisectoral

nature of this assessment, as well as the availability of quantitative evidence that can allow

optimistic, pessimistic, and most-probable risk scenarios to be explored.

Second, as this Report also shows, what we already know is enough to warrant immediate

preventive action. There is strong empirical evidence that person-to-person transmission of

Covid-19 and many other respiratory infections can be substantially reduced using a multi-
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layered respiratory infection strategy. We have presented science-informed advocacy for an

integrated strategy (see Appendix 1 (#appx1)).  NZ is well-positioned to apply this knowledge

to reduce the current high daily case count and hospitalisation count: an initiative that would

have immediate and lasting benefits for New Zealanders.

Third, vaccine eligibility needs to be expanded. NZ’s current vaccine strategy focuses on

protecting older age groups from the effects of acute Covid-19. Vaccination is now known to

reduce Long Covid risk,  indicating an urgent need to revise NZ’s eligibility criteria and offer

vaccines to younger age groups and to occupational groups at increased risk of infection. ()
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Table 1. Features of Covid-19 infection and its sequelae to guide decisions around the

structure and scope of a comprehensive risk assessment. This assessment should

underpin NZ’s long-term Covid-19 strategy.

Characteristics of SARS-CoV-2 virus infection and acute Covid-19 

The immunopathology of SARS-CoV-2 infection differs from other common respiratory viruses,

and it also has features that it shares with SARS-CoV, such as entering cells via angiotensin-

converting enzyme 2 (ACE2) receptors.  These receptors are ubiquitous in the body, enabling the

SARS-CoV-2 virus to affect multiple organ systems and immune pathways. As noted in the text of

this Report, wide-ranging health consequences are occurring at levels high enough to have

population-level effects.

The clinical severity of future variants is unpredictable, as is their propensity to cause chronic disease,

a consideration that has not been factored into pandemic risk assessments to date. Immune evasion

is the main driver of variability, and there is little evolutionary pressure towards reduced virulence.

Risk assessment needs to include realistic future scenarios of high chronic-disease burden as a

result of the population being exposed over many years to a year-round baseline of community

transmission with sporadic variant waves.

There is currently no cure for Long Covid, and treatment options are extremely limited (see

Appendix 3 below (appx3)). A preventive approach – achieving a substantial and sustained decrease

in the incidence of Covid-19– is currently the only effective protection we have against Long Covid.

Impacts on the health and wellbeing of individuals

Changes in health status following Covid-19 are very common (the prevalence of symptomatic Long

Covid is in the 4-14% range and around half of all cases experience individual symptoms following an

infection). These health effects have variable (but frequently substantial) impacts on everyday life,

including on work and educational attainment.

A large United States (US) study reported that at two years post-infection, Long Covid contributed to

a loss of 80.4 disability-adjusted life years (DALYs) per 1,000 persons in non-hospitalised patients, and

642.8 DALYs per 1,000 persons in hospitalised patients. (A DALY represents a year of healthy life lost

to illness).  This is a large effect.

In one US household study, experiencing persistent Covid-19 symptoms was associated with a higher

risk of economic hardship than having experienced a severe acute Covid-19 episode.

These findings indicate a need to extend a NZ risk assessment beyond health data, making use of

NZ’s Integrated Data Infrastructure (IDI) to investigate patterns of income, employment, and uptake

of benefits, and ensuring that quality of life data and metrics are captured.

Following a SARS-COV-2 infection there is an increased risk of morbidity or mortality from high-

severity sequelae including cardiovascular and neurological events, as well as from chronic

conditions such as new-onset diabetes (see text for details and references). These impacts need to

be tracked systematically in health data.

Long Covid occurring in the form of myalgic encephalomyelitis/chronic fatigue syndrome (ME/CFS)

is debilitating and disabling, with long-term impacts on health and healthcare use.  SARS-

CoV-2 may rapidly supersede other pathogens as the leading cause of ME/CFS.

Society, sector, and workforce effects

Post-infectious health impacts of Covid-19 occur in healthy people at any age, including before birth,

and no-one is immune from this risk. However, risk is intensified for some, including people with

chronic conditions, older adults, Mā ori and Pacific Peoples, whaikaha/people with disabilities, low-

income workers, and specific occupations.  Failure to address Long Covid risks for Mā ori is a

failure to uphold obligations under Te Tiriti o Waitangi.

The NZ health sector operates on small margins in terms of its capacity to increase service provision.

A large United Kingdom (UK) study has reported provisional estimates that healthcare-associated

costs for individuals with Long Covid increased almost fourfold in the two years following their initial

illness compared with their previous healthcare use, and increased almost three times as much as

age- and comorbidity-matched individuals.  A second UK matched cohort study has reported

similarly substantial increases in healthcare utilisation and costs.  Increased pressure on primary

9-12

87

74 75

73 88 89

57

90

51 52 63 91

55 73

92

64

65

10/05/2024, 12:01 Long Covid in Aotearoa NZ: Risk assessment and preventive action urgently needed | PHCC

https://www.phcc.org.nz/briefing/long-covid-aotearoa-nz-risk-assessment-and-preventive-action-urgently-needed 10/20

https://www.phcc.org.nz/briefing/appx3
https://www.phcc.org.nz/briefing/appx3


and secondary care health services to investigate and treat Long Covid will challenge already

stretched public health services, with the potential to increase inequality, as more wealthy private

paying patients obtain investigations and treatment while those exclusively treated in the public

health system may miss out.

Cognitive dysfunction is common in Long Covid and impaired occupational performance may have

safety implications in some occupations, requiring additional resource to monitor and mitigate.

Long Covid is associated with substantial and costly productivity loss.  Ongoing spread of SARS-

CoV-2 in workplaces risks exacerbating existing shortages of skilled workers, including (but not

limited to) education, healthcare, and prison workers.  Almost one in five UK doctors with Long

Covid who responded to a workforce survey said that they were unable to work,  and hundreds of

doctors are currently taking legal action against the National Health Service for failing to protect

their health.

Features that increase the likelihood of additional future health impacts

A recent large systematic review of Long Covid prevalence (194 studies and 735,006 participants)

reported that on average, around 45% of Covid-19 survivors experienced at least one unresolved

symptom. This finding suggests a need to monitor tissue- and organ-system impacts, a conclusion

that is supported by research on biomarkers. Biomarker research indicates subclinical multiorgan

damage with potential to become salient as people age: Brain injury biomarkers that predict

cognitive deficits at 6 and 12 months,  immune system dysregulation,  disruption of

metabolic pathways,  musculoskeletal involvement,  and dysfunctional mitochondria.

Cognitive dysfunction and MRI brain changes can be seen after mild infection in young, previously

healthy adults.  Risk assessment in NZ should include biobanking to record and evaluate these

measures of future impact.

Several features of Covid-19 including viral persistence and activated inflammatory pathways are

recognised precursors of chronic disease in later life such as neurodegenerative disorders and heart

disease (see text for details and references). 

Infections early in life have potential life-long implications for health. Findings to date about

cognitive impacts in children are concerning and raise questions about the long-term impact of

‘cognitive Covid’ on the developing brain and life chances of infants, children, and adolescents.

Impact multipliers

Covid-19 is a syndemic condition: it causes chronic disease and chronic disease increases

susceptibility to future Covid-19 infection. These pathways are amplified by structural determinants

of health such as poverty and institutional racism in the health system. Long Covid is likely to further

exacerbate health inequities experienced by Mā ori, Pacific Peoples, and other structurally

marginalised populations.

A high proportion of the NZ population has had Covid-19 at least once (possibly twice), and exposure

to infection and reinfection is ongoing. Each infection represents a ‘throw of the dice’ for that

individual and risk of Long Covid persists with each episode. Some studies have shown an increasing

risk pattern for Long Covid as might be expected from its pathophysiology,  but lack of testing is

making this phenomenon difficult to study and there may be high individual variation in reinfection

risk.

Transmissibility, rather than virulence, is a key characteristic to model. A variant with high immune-

evasive capability but relatively low virulence can generate substantial population health impacts

because larger absolute numbers of people are affected, introducing stressors on public systems

with finite capacity.

Recovery is not straightforward: as discussed in the text of this Report, Long Covid health effects are

commonly experienced for months or years and can increase over time. Recovery can be episodic,

with periods of improvement and relapse, while in some cases, symptoms may persist long term. 

Even a relatively short duration of illness can have a major life-course impact. Inability to work is

common, and few low-income workers can easily afford to be unable to work for a month or two. For

children and young people at key developmental or life stages, being unwell for a short time may be

highly disruptive to their social development and learning, for example if the illness coincides with

the start of primary or secondary school, or with major assessments or exams.

Lack of seasonality increases risk exposure and reduces recovery time between infections.
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Relative lack of public health messaging and low level of perceived risk may act as impact

multipliers, reducing protective behaviours including testing. Reduced testing leads to under-

ascertainment of cases, further reinforcing low levels of perceived risk and leading to under-

prevention and then under-diagnosis of Long Covid, as people may not be aware of the infection

that triggered a new-onset health condition.

Interactions between SARS-CoV-2 virus infection and infections from other pathogens continue to

emerge, including reported associations with Group A Streptococcus,  RSV,  and overall

infection incidence.  SARS-CoV-2 infection can reactivate several common latent viruses including

Epstein-Barr virus (EBV), human herpesvirus 1 (HHV-1), and cytomegalovirus (CMV)  with

secondary health effects that include increased severity of infection as well as post-viral fatigue

following reactivation of EBV.

()

Appendix 2: Prevention

Because Long Covid is a consequence of acute infection with SARS-CoV-2, a central element in

the prevention of Long Covid is prevention of acute infection.

Responding to COVID-19: The need for a national strategy

The NZ Government needs to introduce a comprehensive respiratory infection strategy.

This strategy would apply a proactive and integrated approach to reduce NZ’s high burden

of serious respiratory infections.

Adding to actions we have proposed in a previous NZMJ article,  key aspects of the strategy

would include:

1. Choose and articulate an optimal and equitable response strategy: Given the large health

impact of COVID-19, a continuing mitigation strategy is justified. There are large efficiency

gains in having an integrated strategy that includes influenza and other seasonal respiratory

infections such as RSV.

2. Develop and implement an integrated respiratory infection programme to reduce disease

transmission, including:

Support for self-isolation of infected cases, such as improved sick leave entitlement.

Improve indoor air quality to reduce transmission, notably improved ventilation and indoor

air quality standards.

Maintain mask use in high-risk indoor environments such as health care settings.

Implement strategies to limit transmission in shared environments like schools.

3. Achieve and maintain high and equitable vaccine coverage: 

Widen current vaccine eligibility criteria, which are currently focused on reducing risks

from acute infection in older adults, to recognise that vaccines can reduce Long Covid risk

and that Long Covid can be experienced at any age.

Continue to refine the COVID-19 vaccine schedule, notably timely introduction of new

vaccines better adapted to currently circulating strains.

Intensify efforts to achieve high and equitable vaccine coverage, especially for Mā ori, Pacific

Peoples, people with disabilities or underlying chronic conditions, and occupation groups

at increased risk.

4. Enhance health services capacity to manage respiratory infections:
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Review and enhance equitable delivery of essential respiratory infection management

interventions such as antivirals (notably Paxlovid).

5. Improve public communication about respiratory infections: 

Provide effective and culturally appropriate communication for informing the public about

risk of infection (particularly at the start of new pandemic waves and at the start of winter

for conditions such as influenza and RSV) and about actions that they can take. 

These systems would include resourcing community-led initiatives by Mā ori and Pacific

providers to embed and extend the public health information services they provided

during the early stages of the COVID-19 pandemic.

6. Improve surveillance and research to inform our response: 

Continue to improve current surveillance systems, including filling important gaps such as

sentinel surveillance and surveillance of Long Covid, including biobanking to understand

unique aspects of COVID-19 in NZ and to support long-term follow-up of Long Covid cases.

Develop a research agenda to fill key gaps in knowledge about COVID-19 and its

management, including ongoing reviews of the international literature, analysis of the

cost-effectiveness of interventions (eg, vaccination, ventilation upgrades) and identifying

ways of improving the equity and sustainability of the response to all major respiratory

infections.

7. Improve pandemic preparedness nationally and internationally:

These measures against current respiratory infections also protect against new emerging

pathogens before vaccines are available. The proposed integrated system would be a

cornerstone of NZ’s future pandemic preparedness. ()

Appendix 3: Treatment

As yet, there are no widely available and effective curative options for Long Covid, and although

research is progressing this area it appears to be underfunded relative to need.

Immunological studies describing Long Covid immune profiles and vascular inflammation

biomarkers  are a promising initial step towards definitive treatment. Repurposing

existing medications may be helpful but definitive treatments may still be years away. The

‘syndromic’ type of Long Covid presentation that includes extreme fatigue, cognitive

impairment (“brain fog”), and post-exertional malaise (PEM) has clinical and biological

similarities with myalgic encephalomyelitis/chronic fatigue syndrome (ME/CFS);  research

on treatment options may benefit both of these groups of patients. 

A breakthrough study recently published in Nature Communications revealed mitochondrial

dysfunction as the pathophysiological cause of muscle damage associated with exercise

intolerance.  This recent discovery builds on previous research identifying immune and

mitochondrial disturbances associated with post-infection syndromes which is critical for

identifying pathogenesis and mechanisms of disease. The accumulating evidence  also

highlights the importance of clinically assessing for PEM in Long Covid and ME/CFS patients,

and managing exertion appropriately, as Graded Exercise Therapy (GET) is contraindicated.

Despite the complex nature of Long Covid symptomatology, there are known conditions,

although poorly recognised, that can be diagnosed and managed. Research suggests

autonomic dysfunction or dysautonomias,  including postural orthostatic tachycardia

syndrome (POTS), are common and associated with reduced health-related quality of life.

There are anecdotal reports of difficulties in finding medical professionals familiar with

diagnosing and managing POTS, therefore delaying, or preventing appropriate symptom

management or treatment.   

120

96-98 109

51 52 101

21

16 110-114

115

16 91

116

10/05/2024, 12:01 Long Covid in Aotearoa NZ: Risk assessment and preventive action urgently needed | PHCC

https://www.phcc.org.nz/briefing/long-covid-aotearoa-nz-risk-assessment-and-preventive-action-urgently-needed 13/20



Mast Cell Activation Syndrome (MCAS) is another poorly recognised immune condition that is

often associated with Long Covid symptoms, yet rarely clinically acknowledged, diagnosed, or

treated.

Clinical trials investigating treatment options for Long Covid are gaining traction, however, for

now, supportive treatment is the mainstay of Long Covid management.

NZ’s health services are already stretched, raising the question of how the health system will

accommodate this extra burden, especially as healthcare workers themselves are affected by

Long Covid. Staff at one NZ hospital have set up a Long Covid clinic for staff and extend this

service to the public,  but without any additional funding must fit those referrals in within

existing caseloads.

Useful, NZ-centred resources include:

Clinical Rehabilitation Guideline https://www.health.govt.nz/publication/clinical-

rehabilitation-guideline-people-long-covid-coronavirus-disease-aotearoa-new-zealand

(https://apc01.safelinks.protection.outlook.com/?

url=https%3a%2f%2fwww.health.govt.nz%2fpublication%2fclinical-rehabilitation-guideline-people-long-

covid-coronavirus-disease-aotearoa-new-

zealand&data=05%7c02%7camanda.kvalsvig%40otago.ac.nz%7cb3778e8db96e4e679db808dc32703ba3%7c0225efc578fe4928b1

Flow chart for activity https://issuu.com/wboppho/docs/j000497_pnz_-

_exercise_after_covid_flow_chart_v5_  (https://apc01.safelinks.protection.outlook.com/?

url=https%3a%2f%2fissuu.com%2fwboppho%2fdocs%2fj000497_pnz_-

_exercise_after_covid_flow_chart_v5_&data=05%7c02%7camanda.kvalsvig%40otago.ac.nz%7cb3778e8db96e4e679db808dc3270

()

Appendix 4: Current research in Aotearoa New Zealand

Long Covid research in Aotearoa NZ has been challenging due to funding limitations. Current

and ongoing projects include the following (a non-exhaustive list):

Ngā  Kawekawe o Mate Korona Victoria University Wellington: national study of COVID-19

impact, those infected prior to December 2021 (pre-Omicron). Results have been

published.

Mā tauranga Raranga | Long COVID Registry Aotearoa, self-reporting symptoms of Long

COVID: https://www.lcregistry.auckland.ac.nz/  (https://www.lcregistry.auckland.ac.nz/) .

Findings indicate an estimated $140 million cost of additional GP visits annually

attributable to Long Covid.

Evidence-based management of Long COVID. Health Research council of New Zealand.

Contact: Associate Professor Mona Jeffreys mona.jeffreys@vuw.ac.nz.

https://www.hrc.govt.nz/resources/research-repository/evidence-based-management-long-

covid  (https://www.hrc.govt.nz/resources/research-repository/evidence-based-management-long-

covid).

COVID-19 and National Immunisation Programme research PROP-067: Understanding

the impact of vaccination on long-term health outcomes from COVID-19 in children and

young adults. Results forthcoming. Contact: Dr Julie Bennett, julie.bennett@otago.ac.nz

(mailto:julie.bennett@otago.ac.nz) .

Immunology/biomarker discovery led by Dr Anna Brooks (University of Auckland):

Characterising immune dysfunction associated with Long Covid and ME/CFS: Cellular and

molecular studies of SARS-CoV-2 infection, post-viral conditions and COVID-19 vaccination.

HRC Programme SYMBIOTIC - Integrated prevention of infectious diseases and long-

term conditions. In progress. Contact: A/Prof Amanda Kvalsvig,

amanda.kvalsvig@otago.ac.nz (mailto:amanda.kvalsvig@otago.ac.nz) or Dr Celia

Hume celia.hume@otago.ac.nz (mailto:celia.hume@otago.ac.nz).

117

118

55

10/05/2024, 12:01 Long Covid in Aotearoa NZ: Risk assessment and preventive action urgently needed | PHCC

https://www.phcc.org.nz/briefing/long-covid-aotearoa-nz-risk-assessment-and-preventive-action-urgently-needed 14/20

https://apc01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.health.govt.nz%2Fpublication%2Fclinical-rehabilitation-guideline-people-long-covid-coronavirus-disease-aotearoa-new-zealand&data=05%7C02%7Camanda.kvalsvig%40otago.ac.nz%7Cb3778e8db96e4e679db808dc32703ba3%7C0225efc578fe4928b1579ef24809e9ba%7C0%7C0%7C638440704828139144%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C0%7C%7C%7C&sdata=NrUuzRYteRwdJHG7%2BnOoUP5egot%2F8ZgbLUTp5uOuuzM%3D&reserved=0
https://apc01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.health.govt.nz%2Fpublication%2Fclinical-rehabilitation-guideline-people-long-covid-coronavirus-disease-aotearoa-new-zealand&data=05%7C02%7Camanda.kvalsvig%40otago.ac.nz%7Cb3778e8db96e4e679db808dc32703ba3%7C0225efc578fe4928b1579ef24809e9ba%7C0%7C0%7C638440704828139144%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C0%7C%7C%7C&sdata=NrUuzRYteRwdJHG7%2BnOoUP5egot%2F8ZgbLUTp5uOuuzM%3D&reserved=0
https://apc01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.health.govt.nz%2Fpublication%2Fclinical-rehabilitation-guideline-people-long-covid-coronavirus-disease-aotearoa-new-zealand&data=05%7C02%7Camanda.kvalsvig%40otago.ac.nz%7Cb3778e8db96e4e679db808dc32703ba3%7C0225efc578fe4928b1579ef24809e9ba%7C0%7C0%7C638440704828139144%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C0%7C%7C%7C&sdata=NrUuzRYteRwdJHG7%2BnOoUP5egot%2F8ZgbLUTp5uOuuzM%3D&reserved=0
https://apc01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.health.govt.nz%2Fpublication%2Fclinical-rehabilitation-guideline-people-long-covid-coronavirus-disease-aotearoa-new-zealand&data=05%7C02%7Camanda.kvalsvig%40otago.ac.nz%7Cb3778e8db96e4e679db808dc32703ba3%7C0225efc578fe4928b1579ef24809e9ba%7C0%7C0%7C638440704828139144%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C0%7C%7C%7C&sdata=NrUuzRYteRwdJHG7%2BnOoUP5egot%2F8ZgbLUTp5uOuuzM%3D&reserved=0
https://apc01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.health.govt.nz%2Fpublication%2Fclinical-rehabilitation-guideline-people-long-covid-coronavirus-disease-aotearoa-new-zealand&data=05%7C02%7Camanda.kvalsvig%40otago.ac.nz%7Cb3778e8db96e4e679db808dc32703ba3%7C0225efc578fe4928b1579ef24809e9ba%7C0%7C0%7C638440704828139144%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C0%7C%7C%7C&sdata=NrUuzRYteRwdJHG7%2BnOoUP5egot%2F8ZgbLUTp5uOuuzM%3D&reserved=0
https://apc01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.health.govt.nz%2Fpublication%2Fclinical-rehabilitation-guideline-people-long-covid-coronavirus-disease-aotearoa-new-zealand&data=05%7C02%7Camanda.kvalsvig%40otago.ac.nz%7Cb3778e8db96e4e679db808dc32703ba3%7C0225efc578fe4928b1579ef24809e9ba%7C0%7C0%7C638440704828139144%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C0%7C%7C%7C&sdata=NrUuzRYteRwdJHG7%2BnOoUP5egot%2F8ZgbLUTp5uOuuzM%3D&reserved=0
https://apc01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.health.govt.nz%2Fpublication%2Fclinical-rehabilitation-guideline-people-long-covid-coronavirus-disease-aotearoa-new-zealand&data=05%7C02%7Camanda.kvalsvig%40otago.ac.nz%7Cb3778e8db96e4e679db808dc32703ba3%7C0225efc578fe4928b1579ef24809e9ba%7C0%7C0%7C638440704828139144%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C0%7C%7C%7C&sdata=NrUuzRYteRwdJHG7%2BnOoUP5egot%2F8ZgbLUTp5uOuuzM%3D&reserved=0
https://apc01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fissuu.com%2Fwboppho%2Fdocs%2Fj000497_pnz_-_exercise_after_covid_flow_chart_v5_&data=05%7C02%7Camanda.kvalsvig%40otago.ac.nz%7Cb3778e8db96e4e679db808dc32703ba3%7C0225efc578fe4928b1579ef24809e9ba%7C0%7C0%7C638440704828150043%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C0%7C%7C%7C&sdata=1cJGkehwoxGKgZxl%2FGroD3d3TKWOzx7NCoFdLWXSq5Q%3D&reserved=0
https://apc01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fissuu.com%2Fwboppho%2Fdocs%2Fj000497_pnz_-_exercise_after_covid_flow_chart_v5_&data=05%7C02%7Camanda.kvalsvig%40otago.ac.nz%7Cb3778e8db96e4e679db808dc32703ba3%7C0225efc578fe4928b1579ef24809e9ba%7C0%7C0%7C638440704828150043%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C0%7C%7C%7C&sdata=1cJGkehwoxGKgZxl%2FGroD3d3TKWOzx7NCoFdLWXSq5Q%3D&reserved=0
https://apc01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fissuu.com%2Fwboppho%2Fdocs%2Fj000497_pnz_-_exercise_after_covid_flow_chart_v5_&data=05%7C02%7Camanda.kvalsvig%40otago.ac.nz%7Cb3778e8db96e4e679db808dc32703ba3%7C0225efc578fe4928b1579ef24809e9ba%7C0%7C0%7C638440704828150043%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C0%7C%7C%7C&sdata=1cJGkehwoxGKgZxl%2FGroD3d3TKWOzx7NCoFdLWXSq5Q%3D&reserved=0
https://apc01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fissuu.com%2Fwboppho%2Fdocs%2Fj000497_pnz_-_exercise_after_covid_flow_chart_v5_&data=05%7C02%7Camanda.kvalsvig%40otago.ac.nz%7Cb3778e8db96e4e679db808dc32703ba3%7C0225efc578fe4928b1579ef24809e9ba%7C0%7C0%7C638440704828150043%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C0%7C%7C%7C&sdata=1cJGkehwoxGKgZxl%2FGroD3d3TKWOzx7NCoFdLWXSq5Q%3D&reserved=0
https://apc01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fissuu.com%2Fwboppho%2Fdocs%2Fj000497_pnz_-_exercise_after_covid_flow_chart_v5_&data=05%7C02%7Camanda.kvalsvig%40otago.ac.nz%7Cb3778e8db96e4e679db808dc32703ba3%7C0225efc578fe4928b1579ef24809e9ba%7C0%7C0%7C638440704828150043%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C0%7C%7C%7C&sdata=1cJGkehwoxGKgZxl%2FGroD3d3TKWOzx7NCoFdLWXSq5Q%3D&reserved=0
https://www.lcregistry.auckland.ac.nz/
https://www.lcregistry.auckland.ac.nz/
https://www.hrc.govt.nz/resources/research-repository/evidence-based-management-long-covid
https://www.hrc.govt.nz/resources/research-repository/evidence-based-management-long-covid
https://www.hrc.govt.nz/resources/research-repository/evidence-based-management-long-covid
https://www.hrc.govt.nz/resources/research-repository/evidence-based-management-long-covid
mailto:julie.bennett@otago.ac.nz
mailto:julie.bennett@otago.ac.nz
mailto:amanda.kvalsvig@otago.ac.nz
mailto:celia.hume@otago.ac.nz


Public Health Expert Briefing (ISSN 2816-1203)

10/05/2024, 12:01 Long Covid in Aotearoa NZ: Risk assessment and preventive action urgently needed | PHCC

https://www.phcc.org.nz/briefing/long-covid-aotearoa-nz-risk-assessment-and-preventive-action-urgently-needed 15/20

https://creativecommons.org/licenses/by/4.0/


REFERENCES

Openshaw PJM, Chiu C, Culley FJ, et al. Protective and Harmful Immunity to RSV Infection. Annual Review of Immunology

2017;35(1):501-32. doi: 10.1146/annurev-immunol-051116-052206
1.

Bjornevik K, Cortese M, Healy BC, et al. Longitudinal analysis reveals high prevalence of Epstein-Barr virus associated with
multiple sclerosis. Science 2022;375(6578):296-301. doi: doi:10.1126/science.abj8222

2.

Blackburn KM, Wang C. Post-infectious neurological disorders. Therapeutic Advances in Neurological Disorders

2020;13:1756286420952901. doi: 10.1177/1756286420952901
3.

de Martel C, Plummer M, Vignat J, et al. Worldwide burden of cancer attributable to HPV by site, country and HPV type.

International Journal of Cancer 2017;141(4):664-70. doi: https://doi.org/10.1002/ijc.30716 (https://doi.org/10.1002/ijc.30716)
4.

White MK, Pagano JS, Khalili K. Viruses and Human Cancers: a Long Road of Discovery of Molecular Paradigms. Clinical

Microbiology Reviews 2014;27(3):463-81. doi: doi:10.1128/cmr.00124-13
5.

Mina MJ, Kula T, Leng Y, et al. Measles virus infection diminishes preexisting antibodies that offer protection from other
pathogens. Science 2019;366(6465):599-606. doi: doi:10.1126/science.aay6485

6.

Ahmed H, Patel K, Greenwood DC, et al. Long-term clinical outcomes in survivors of severe acute respiratory syndrome
(SARS) and Middle East respiratory syndrome coronavirus (MERS) outbreaks after hospitalisation or ICU admission: a
systematic review and meta-analysis. Journal of rehabilitation medicine 2020;52(5):1-11.

7.

Honigsbaum M, Krishnan L. Taking pandemic sequelae seriously: from the Russian influenza to COVID-19 long-haulers.
Lancet 2020;396(10260):1389-91. doi: 10.1016/s0140-6736(20)32134-6 [published Online First: 20201012].

8.

Scheim DE, Vottero P, Santin AD, et al. Sialylated Glycan Bindings from SARS-CoV-2 Spike Protein to Blood and Endothelial
Cells Govern the Severe Morbidities of COVID-19. International Journal of Molecular Sciences 2023;24(23):17039.

9.

Zhang Y, Bharathi V, Dokoshi T, et al. Viral afterlife: SARS-CoV-2 as a reservoir of immunomimetic peptides that reassemble
into proinflammatory supramolecular complexes. Proceedings of the National Academy of Sciences

2024;121(6):e2300644120. doi: doi:10.1073/pnas.2300644120

10.

O'Sullivan O. Long-term sequelae following previous coronavirus epidemics. Clin Med 2021;21(1):e68-e70. doi:
10.7861/clinmed.2020-0204

11.

Soriano JB, Murthy S, Marshall JC, et al. A clinical case definition of post-COVID-19 condition by a Delphi consensus. The

Lancet Infectious Diseases 2022;22(4):e102-e07. doi: https://doi.org/10.1016/S1473-3099(21)00703-9

(https://doi.org/10.1016/s1473-3099(21)00703-9)

12.

Pinto Pereira SM, Mensah A, Nugawela MD, et al. Long COVID in Children and Young after Infection or Reinfection with the
Omicron Variant: A Prospective Observational Study. The Journal of Pediatrics 2023;259 doi: 10.1016/j.jpeds.2023.113463

13.

Goerlich E, Chung TH, Hong GH, et al. Cardiovascular effects of the post-COVID-19 condition. Nature Cardiovascular

Research 2024;3(2):118-29. doi: 10.1038/s44161-023-00414-8
14.

Al-Aly Z, Topol E. Solving the puzzle of Long Covid. Science 2024;383(6685):830-32. doi: doi:10.1126/science.adl086715.

Goldstein DS. Post-COVID dysautonomias: what we know and (mainly) what we don’t know. Nature Reviews Neurology

2024;20(2):99-113. doi: 10.1038/s41582-023-00917-9
16.

Altmann DM, Whettlock EM, Liu S, et al. The immunology of long COVID. Nature Reviews Immunology 2023 doi:
10.1038/s41577-023-00904-7

17.

Dirajlal-Fargo S, Maison DP, Durieux JC, et al. Altered mitochondrial respiration in peripheral blood mononuclear cells of

post-acute sequelae of SARS-CoV-2 infection. Mitochondrion 2024;75:101849. doi: https://doi.org/10.1016/j.mito.2024.101849

(https://doi.org/10.1016/j.mito.2024.101849)

18.

Guarnieri JW, Dybas JM, Fazelinia H, et al. Core mitochondrial genes are down-regulated during SARS-CoV-2 infection of
rodent and human hosts. Science Translational Medicine 2023;15(708):eabq1533. doi: 10.1126/scitranslmed.abq1533
[published Online First: 20230809].

19.

Guntur VP, Nemkov T, de Boer E, et al. Signatures of Mitochondrial Dysfunction and Impaired Fatty Acid Metabolism in
Plasma of Patients with Post-Acute Sequelae of COVID-19 (PASC). Metabolites 2022;12(11) doi: 10.3390/metabo12111026
[published Online First: 20221026].

20.

Appelman B, Charlton BT, Goulding RP, et al. Muscle abnormalities worsen after post-exertional malaise in long COVID.
Nature Communications 2024;15(1):17. doi: 10.1038/s41467-023-44432-3

21.

Constantinescu-Bercu A, Kessler A, de Groot R, et al. Analysis of thrombogenicity under flow reveals new insights into the
prothrombotic state of patients with post-COVID syndrome. Journal of Thrombosis and Haemostasis 2023;21(1):94-100. doi:
10.1016/j.jtha.2022.10.013

22.

Chen B, Julg B, Mohandas S, et al. Viral persistence, reactivation, and mechanisms of long COVID. eLife 2023;12:e86015. doi:
10.7554/eLife.86015

23.

Proal AD, VanElzakker MB, Aleman S, et al. SARS-CoV-2 reservoir in post-acute sequelae of COVID-19 (PASC). Nature

Immunology 2023;24(10):1616-27. doi: 10.1038/s41590-023-01601-2
24.

Pan D, Pareek M. Toward a Universal Definition of Post–COVID-19 Condition—How Do We Proceed? JAMA Network Open

2023;6(4):e235779-e79. doi: 10.1001/jamanetworkopen.2023.5779
25.

Magnusson K, Kristoffersen DT, Dell’Isola A, et al. Post-covid medical complaints following infection with SARS-CoV-2
Omicron vs Delta variants. Nature Communications 2022;13(1):7363. doi: 10.1038/s41467-022-35240-2

26.

Antonelli M, Pujol JC, Spector TD, et al. Risk of long COVID associated with delta versus omicron variants of SARS-CoV-2.
Lancet 2022;399(10343):2263-64. doi: 10.1016/s0140-6736(22)00941-2

27.

Hastie CE, Lowe DJ, McAuley A, et al. True prevalence of long-COVID in a nationwide, population cohort study. Nature

Communications 2023;14(1):7892. doi: 10.1038/s41467-023-43661-w
28.

Hampshire A, Azor A, Atchison C, et al. Cognition and Memory after Covid-19 in a Large Community Sample. New England

Journal of Medicine 2024;390(9):806-18. doi: 10.1056/NEJMoa2311330
29.

Xie Y, Choi T, Al-Aly Z. Association of Treatment With Nirmatrelvir and the Risk of Post–COVID-19 Condition. JAMA Internal

Medicine 2023;183(6):554-64. doi: 10.1001/jamainternmed.2023.0743
30.

Marra AR, Kobayashi T, Callado GY, et al. The effectiveness of COVID-19 vaccine in the prevention of post-COVID conditions: a
systematic literature review and meta-analysis of the latest research. Antimicrobial Stewardship & Healthcare

Epidemiology 2023;3(1):e168. doi: 10.1017/ash.2023.447 [published Online First: 2023/10/13].

31.

10/05/2024, 12:01 Long Covid in Aotearoa NZ: Risk assessment and preventive action urgently needed | PHCC

https://www.phcc.org.nz/briefing/long-covid-aotearoa-nz-risk-assessment-and-preventive-action-urgently-needed 16/20

https://doi.org/10.1002/ijc.30716
https://doi.org/10.1016/S1473-3099(21)00703-9
https://doi.org/10.1016/S1473-3099(21)00703-9
https://doi.org/10.1016/j.mito.2024.101849
https://doi.org/10.1016/j.mito.2024.101849


Durstenfeld MS, Peluso MJ, Lin F, et al. Association of nirmatrelvir for acute SARS-CoV-2 infection with subsequent Long
COVID symptoms in an observational cohort study. Journal of Medical Virology 2024;96(1):e29333. doi:

https://doi.org/10.1002/jmv.29333 (https://doi.org/10.1002/jmv.29333)

32.

Lam ICH, Zhang R, Man KKC, et al. Persistence in risk and effect of COVID-19 vaccination on long-term health consequences
after SARS-CoV-2 infection. Nature Communications 2024;15(1):1716. doi: 10.1038/s41467-024-45953-1

33.

Mercadé-Besora N, Li X, Kolde R, et al. The role of COVID-19 vaccines in preventing post-COVID-19 thromboembolic and
cardiovascular complications. Heart 2024:heartjnl-2023-323483. doi: 10.1136/heartjnl-2023-323483

34.

Bramante CT, Buse JB, Liebovitz DM, et al. Outpatient treatment of COVID-19 and incidence of post-COVID-19 condition over
10 months (COVID-OUT): a multicentre, randomised, quadruple-blind, parallel-group, phase 3 trial. The Lancet Infectious

Diseases 2023 doi: 10.1016/S1473-3099(23)00299-2

35.

Ballering AV, van Zon SKR, olde Hartman TC, et al. Persistence of somatic symptoms after COVID-19 in the Netherlands: an
observational cohort study. The Lancet 2022;400(10350):452-61. doi: 10.1016/S0140-6736(22)01214-4

36.

Thaweethai T, Jolley SE, Karlson EW, et al. Development of a Definition of Postacute Sequelae of SARS-CoV-2 Infection.
JAMA 2023;329(22):1934-46. doi: 10.1001/jama.2023.8823

37.

Murdoch B, Gasperowicz M, Ungrin M. Definitional and Methodological Study of Pediatric Post–COVID-19 Condition. JAMA

Pediatrics 2024 doi: 10.1001/jamapediatrics.2023.6141
38.

Van Beusekom M. Not 'little adults': Experts say long COVID undercounted, misdiagnosed in kids. Center for Infectious

Disease Research and Policy (CIDRAP) 2023 11 October 2023. https://www.cidrap.umn.edu/covid-19/not-little-adults-experts-

say-long-covid-undercounted-misdiagnosed-kids (https://www.cidrap.umn.edu/covid-19/not-little-adults-experts-
say-long-covid-undercounted-misdiagnosed-kids) (accessed 29/02/2024).

39.

Stafstrom CE. Neurological effects of COVID-19 in infants and children. Developmental Medicine & Child Neurology

2022;64(7):818-29. doi: https://doi.org/10.1111/dmcn.15185 (https://doi.org/10.1111/dmcn.15185)
40.

Buonsenso D, Pujol FE, Munblit D, et al. Clinical characteristics, activity levels and mental health problems in children with
long coronavirus disease: a survey of 510 children. Future Microbiol 2022;17(8):577-88. doi: 10.2217/fmb-2021-0285 [published
Online First: 20220401].

41.

Avittan H, Kustovs D. Cognition and Mental Health in Pediatric Patients Following COVID-19. Int J Environ Res Public Health

2023;20(6) doi: 10.3390/ijerph20065061 [published Online First: 20230313].
42.

Safadieh GH, El Majzoub R, Abou Abbas L. Neuroimaging findings in children with COVID-19 infection: a systematic review
and meta-analysis. Scientific Reports 2024;14(1):4790. doi: 10.1038/s41598-024-55597-2

43.

Hebert KJ, Matta R, Horns JJ, et al. Prior COVID-19 infection associated with increased risk of newly diagnosed erectile
dysfunction. International Journal of Impotence Research 2023 doi: 10.1038/s41443-023-00687-4

44.

Xu S-W, Ilyas I, Weng J-P. Endothelial dysfunction in COVID-19: an overview of evidence, biomarkers, mechanisms and
potential therapies. Acta Pharmacologica Sinica 2022 doi: 10.1038/s41401-022-00998-0

45.

Stoecklein S, Koliogiannis V, Prester T, et al. Effects of SARS-CoV-2 on prenatal lung growth assessed by fetal MRI. The

Lancet Respiratory Medicine 2022;10(4):e36-e37. doi: 10.1016/S2213-2600(22)00060-1
46.

O'Mahoney LL, Routen A, Gillies C, et al. The prevalence and long-term health effects of Long Covid among hospitalised and
non-hospitalised populations: a systematic review and meta-analysis. EClinicalMedicine 2023;55 doi:
10.1016/j.eclinm.2022.101762

47.

Wan EYF, Mathur S, Zhang R, et al. Association of COVID-19 with short- and long-term risk of cardiovascular disease and
mortality: a prospective cohort in UK Biobank. Cardiovascular Research 2023;119(8):1718-27. doi: 10.1093/cvr/cvac195

48.

Chung JF. Long COVID, Non-COVID19 Excess Deaths, and Post-Pandemic Cardiovascular Disease Risks: Mechanistic Links
and Intervention Opportunities. Medical Research Archives 2023;11(9) doi: 10.18103/mra.v11i9.4454

49.

Xie Y, Al-Aly Z. Risks and burdens of incident diabetes in long COVID: a cohort study. The Lancet Diabetes & Endocrinology

2022;10(5):311-21. doi: 10.1016/S2213-8587(22)00044-4
50.

Bonilla H, Quach TC, Tiwari A, et al. Myalgic Encephalomyelitis/Chronic Fatigue Syndrome is common in post-acute
sequelae of SARS-CoV-2 infection (PASC): Results from a post-COVID-19 multidisciplinary clinic. Front Neurol

2023;14:1090747. doi: 10.3389/fneur.2023.1090747 [published Online First: 20230224].

51.

Komaroff AL, Lipkin WI. ME/CFS and Long COVID share similar symptoms and biological abnormalities: road map to the
literature. Frontiers in Medicine 2023;10 doi: 10.3389/fmed.2023.1187163

52.

Greene C, Connolly R, Brennan D, et al. Blood–brain barrier disruption and sustained systemic inflammation in individuals
with long COVID-associated cognitive impairment. Nature Neuroscience 2024 doi: 10.1038/s41593-024-01576-9

53.

Sivan M, Greenwood D, Smith A, et al. A National Evaluation of Outcomes in Long COVID Services using Digital PROM Data
from the ELAROS Platform: NHS England, 2023. https://locomotion.leeds.ac.uk/wp-

content/uploads/sites/74/2023/10/National-Evaluation-of-LC-Service-Outcomes-using-ELAROS-Data-09-10-23.pdf

(https://locomotion.leeds.ac.uk/wp-content/uploads/sites/74/2023/10/national-evaluation-of-lc-service-
outcomes-using-elaros-data-09-10-23.pdf)

54.

Russell L JM, Cumming J, Churchward M, Ashby W, Asiasiga L, Barnao E,, Bell R CD, Crossan J, Evans H, Glossop D, Hickey H,
Hutubessy R, Ingham T, Irurzun Lopez M,, Jones B KL, Kokaua J, McDonald J, McFarland-Tautau M, McKenzie F, Noldan B,
O’Loughlin C,, et al. Ngā  Kawekawe o Mate Korona | Impacts of COVID-19 in Aotearoa. Wellington: Te Hikuwai Rangahau
Hauora | Health Services Research Centre, Te Herenga Waka-Victoria University of Wellington, 2023. 

55.

Tran V-T, Porcher R, Pane I, et al. Course of post COVID-19 disease symptoms over time in the ComPaRe long COVID
prospective e-cohort. Nature Communications 2022;13(1):1812. doi: 10.1038/s41467-022-29513-z

56.

Bowe B, Xie Y, Al-Aly Z. Postacute sequelae of COVID-19 at 2 years. Nature Medicine 2023 doi: 10.1038/s41591-023-02521-257.

Fernandez-de-las-Peñas C, Notarte KI, Macasaet R, et al. Persistence of post-COVID symptoms in the general population
two years after SARS-CoV-2 infection: A systematic review and meta-analysis. Journal of Infection 2024;88(2):77-88. doi:
10.1016/j.jinf.2023.12.004

58.

Ellingjord-Dale M, Brunvoll SH, Søraas A. Prospective Memory Assessment before and after Covid-19. New England Journal

of Medicine 2024;390(9):863-65. doi: 10.1056/NEJMc2311200
59.

Mateu L, Tebe C, Loste C, et al. Determinants of the onset and prognosis of the post-COVID-19 condition: a 2-year
prospective observational cohort study. The Lancet Regional Health - Europe 2023;33:100724. doi:

https://doi.org/10.1016/j.lanepe.2023.100724 (https://doi.org/10.1016/j.lanepe.2023.100724)

60.

Wahlgren C, Forsberg G, Divanoglou A, et al. Two-year follow-up of patients with post-COVID-19 condition in Sweden: a
prospective cohort study. The Lancet Regional Health – Europe 2023;28 doi: 10.1016/j.lanepe.2023.100595

61.

10/05/2024, 12:01 Long Covid in Aotearoa NZ: Risk assessment and preventive action urgently needed | PHCC

https://www.phcc.org.nz/briefing/long-covid-aotearoa-nz-risk-assessment-and-preventive-action-urgently-needed 17/20

https://doi.org/10.1002/jmv.29333
https://www.cidrap.umn.edu/covid-19/not-little-adults-experts-say-long-covid-undercounted-misdiagnosed-kids
https://www.cidrap.umn.edu/covid-19/not-little-adults-experts-say-long-covid-undercounted-misdiagnosed-kids
https://www.cidrap.umn.edu/covid-19/not-little-adults-experts-say-long-covid-undercounted-misdiagnosed-kids
https://doi.org/10.1111/dmcn.15185
https://locomotion.leeds.ac.uk/wp-content/uploads/sites/74/2023/10/National-Evaluation-of-LC-Service-Outcomes-using-ELAROS-Data-09-10-23.pdf
https://locomotion.leeds.ac.uk/wp-content/uploads/sites/74/2023/10/National-Evaluation-of-LC-Service-Outcomes-using-ELAROS-Data-09-10-23.pdf
https://locomotion.leeds.ac.uk/wp-content/uploads/sites/74/2023/10/National-Evaluation-of-LC-Service-Outcomes-using-ELAROS-Data-09-10-23.pdf
https://locomotion.leeds.ac.uk/wp-content/uploads/sites/74/2023/10/National-Evaluation-of-LC-Service-Outcomes-using-ELAROS-Data-09-10-23.pdf
https://doi.org/10.1016/j.lanepe.2023.100724


Ghali A, Lacout C, Fortrat J-O, et al. Factors Influencing the Prognosis of Patients with Myalgic Encephalomyelitis/Chronic
Fatigue Syndrome. Diagnostics 2022;12(10):2540.

62.

Collin SM, Crawley E. Specialist treatment of chronic fatigue syndrome/ME: a cohort study among adult patients in England.
BMC Health Services Research 2017;17(1):488. doi: 10.1186/s12913-017-2437-3

63.

Mu Y, Dashtban A, Mizani MA, et al. Healthcare Utilisation of 282,080 Individuals with Long COVID Over Two Years: A

Multiple Matched Control Cohort Analysis. Available at SSRN, 2023. https://ssrn.com/abstract=4598962

(https://ssrn.com/abstract=4598962)

64.

Lin L-Y, Henderson AD, Carlile O, et al. Healthcare utilisation in people with long COVID: an OpenSAFELY cohort study.
medRxiv 2023:2023.12.21.23300305. doi: 10.1101/2023.12.21.23300305

65.

Kwon J, Milne R, Rayner C, et al. Impact of Long COVID on productivity and informal caregiving. The European Journal of

Health Economics 2023 doi: 10.1007/s10198-023-01653-z
66.

Gallegos M, Morgan ML, Burgos-Videla C, et al. The impact of long Covid on people’s capacity to work. Annals of Work

Exposures and Health 2023;67(7):801-04. doi: 10.1093/annweh/wxad029
67.

Deputy Director-General Public Health Agency. Memo: Review of COVID-19 Protection Framework settings – 27 July 2022:

Ministry of Health, 2022:57. https://fyi.org.nz/request/20877/response/79906/attach/5/H2022014882%20documents.pdf

(https://fyi.org.nz/request/20877/response/79906/attach/5/h2022014882%20documents.pdf)

68.

Watters K, Marks TS, Edwards DF, et al. A Framework for Addressing Clients’ Functional Cognitive Deficits After COVID-19.
The American Journal of Occupational Therapy 2021;75(Supplement_1) doi: 10.5014/ajot.2021.049308

69.

Quan M, Wang X, Gong M, et al. Post-COVID cognitive dysfunction: current status and research recommendations for high
risk population. The Lancet Regional Health – Western Pacific 2023;38 doi: 10.1016/j.lanwpc.2023.100836

70.

Peters C, Dulon M, Westermann C, et al. Long-Term Effects of COVID-19 on Workers in Health and Social Services in
Germany. International Journal of Environmental Research and Public Health 2022;19(12):6983.

71.

Kopańska M, Rydzik Ł, Błajda J, et al. The Use of Quantitative Electroencephalography (QEEG) to Assess Post-COVID-19
Concentration Disorders in Professional Pilots: An Initial Concept. Brain Sciences 2023;13(9):1264.

72.

Russell L, Jeffreys M, Churchward M, et al. Cohort profile: Ngā  Kawekawe o Mate Korona | Impacts of COVID-19 in Aotearoa –
a prospective, national cohort study of people with COVID-19 in New Zealand. BMJ Open 2023;13(7):e071083. doi:
10.1136/bmjopen-2022-071083

73.

Markov PV, Ghafari M, Beer M, et al. The evolution of SARS-CoV-2. Nature Reviews Microbiology 2023;21(6):361-79. doi:
10.1038/s41579-023-00878-2

74.

Breznik JA, Rahim A, Zhang A, et al. Early Omicron infection is associated with increased reinfection risk in older adults in
long-term care and retirement facilities. EClinicalMedicine 2023;63 doi: 10.1016/j.eclinm.2023.102148

75.

Huang P, Zhang L-Y, Tan Y-Y, et al. Links between COVID-19 and Parkinson’s disease/Alzheimer’s disease: reciprocal impacts,
medical care strategies and underlying mechanisms. Translational Neurodegeneration 2023;12(1):5. doi: 10.1186/s40035-023-
00337-1

76.

Li C, Liu J, Lin J, et al. COVID-19 and risk of neurodegenerative disorders: A Mendelian randomization study. Translational

Psychiatry 2022;12(1):283. doi: 10.1038/s41398-022-02052-3
77.

Sharma C, Bayry J. High risk of autoimmune diseases after COVID-19. Nature Reviews Rheumatology 2023;19(7):399-400.
doi: 10.1038/s41584-023-00964-y

78.

Jahankhani K, Ahangari F, Adcock IM, et al. Possible cancer-causing capacity of COVID-19: Is SARS-CoV-2 an oncogenic

agent? Biochimie 2023;213:130-38. doi: https://doi.org/10.1016/j.biochi.2023.05.014

(https://doi.org/10.1016/j.biochi.2023.05.014)

79.

Gómez-Carballa A, Martinón-Torres F, Salas A. Is SARS-CoV-2 an oncogenic virus? Journal of Infection 2022;85(5):573-607.
doi: 10.1016/j.jinf.2022.08.005

80.

Man OM, Azamor T, Cambou MC, et al. Respiratory distress in SARS-CoV-2 exposed uninfected neonates followed in the
COVID Outcomes in Mother-Infant Pairs (COMP) Study. Nature Communications 2024;15(1):399. doi: 10.1038/s41467-023-
44549-5

81.

Yangin Ergon E, Alkan Ozdemir S, Akbay Ak S, et al. The long-term neurodevelopmental outcomes of toddlers with SARS-
CoV-2 infection in the neonatal period: a prospective observational study. Italian Journal of Pediatrics 2024;50(1):34. doi:
10.1186/s13052-024-01609-w

82.

Brum AC, Vain NE. Impact of perinatal COVID on fetal and neonatal brain and neurodevelopmental outcomes. Seminars in

Fetal and Neonatal Medicine 2023;28(2):101427. doi: https://doi.org/10.1016/j.siny.2023.101427

(https://doi.org/10.1016/j.siny.2023.101427)

83.

Kvalsvig A, Tuari-Toma B, Timu-Parata C, et al. Protecting school communities from COVID-19 and other infectious disease
outbreaks: the urgent need for healthy schools in Aotearoa New Zealand. The New Zealand Medical Journal (Online)

2023;136(1571):7-19.

84.

Baker MG, Kvalsvig A, Plank MJ, et al. Continued mitigation needed to minimise the high health burden from COVID-19 in
Aotearoa New Zealand. New Zealand Medical Journal 2023;136(1583):67-91. [published Online First: 20231006].

85.

Kvalsvig A, Barnard LT, Summers J, et al. Integrated Prevention and Control of Seasonal Respiratory Infections in Aotearoa
New Zealand: next steps for transformative change. Policy Quarterly 2022;18(1):44-51.

86.

Beyerstedt S, Casaro EB, Rangel ÉB. COVID-19: angiotensin-converting enzyme 2 (ACE2) expression and tissue susceptibility
to SARS-CoV-2 infection. European Journal of Clinical Microbiology & Infectious Diseases 2021;40(5):905-19. doi:
10.1007/s10096-020-04138-6

87.

Green CE, Leeds JS, Leeds CM. Occupational effects in patients with post-COVID-19 syndrome. Occupational Medicine 2023
doi: 10.1093/occmed/kqad118

88.

Perlis RH, Lunz Trujillo K, Safarpour A, et al. Association of Post–COVID-19 Condition Symptoms and Employment Status.
JAMA Network Open 2023;6(2):e2256152-e52. doi: 10.1001/jamanetworkopen.2022.56152

89.

Hair NL, Urban C. Association of Severe COVID-19 and Persistent COVID-19 Symptoms With Economic Hardship Among US
Families. JAMA Network Open 2023;6(12):e2347318-e18. doi: 10.1001/jamanetworkopen.2023.47318

90.

Dani M, Dirksen A, Taraborrelli P, et al. Autonomic dysfunction in 'long COVID': rationale, physiology and management
strategies. Clin Med (Lond) 2021;21(1):e63-e67. doi: 10.7861/clinmed.2020-0896 [published Online First: 20201126].

91.

King P, Cormack D, McLeod M, et al. COVID-19 and Mā ori health–when equity is more than a word. Public Health Expert

Blog [Internet] Dunedin (NZ): University of Otago 2020
92.

10/05/2024, 12:01 Long Covid in Aotearoa NZ: Risk assessment and preventive action urgently needed | PHCC

https://www.phcc.org.nz/briefing/long-covid-aotearoa-nz-risk-assessment-and-preventive-action-urgently-needed 18/20

https://ssrn.com/abstract=4598962
https://ssrn.com/abstract=4598962
https://fyi.org.nz/request/20877/response/79906/attach/5/H2022014882%20documents.pdf
https://fyi.org.nz/request/20877/response/79906/attach/5/H2022014882%20documents.pdf
https://doi.org/10.1016/j.biochi.2023.05.014
https://doi.org/10.1016/j.biochi.2023.05.014
https://doi.org/10.1016/j.siny.2023.101427
https://doi.org/10.1016/j.siny.2023.101427


Waters A. Long covid: nearly half of doctors affected can no longer work full time, finds survey. BMJ 2023;382:p1529. doi:
10.1136/bmj.p1529

93.

Keay L. The NHS sold out its staff': Doctors whose lives were devastated by long COVID to sue health service: Sky News,
2024. https://news.sky.com/story/the-nhs-sold-out-its-staff-doctors-whose-lives-were-devastated-by-long-covid-to-sue-

health-service-13055384 (https://news.sky.com/story/the-nhs-sold-out-its-staff-doctors-whose-lives-were-
devastated-by-long-covid-to-sue-health-service-13055384)

94.

Taquet M, Skorniewska Z, Hampshire A, et al. Acute blood biomarker profiles predict cognitive deficits 6 and 12 months after
COVID-19 hospitalization. Nature Medicine 2023;29(10):2498-508. doi: 10.1038/s41591-023-02525-y

95.

Yin K, Peluso MJ, Luo X, et al. Long COVID manifests with T cell dysregulation, inflammation and an uncoordinated adaptive
immune response to SARS-CoV-2. Nature Immunology 2024;25(2):218-25. doi: 10.1038/s41590-023-01724-6

96.

Klein J, Wood J, Jaycox J, et al. Distinguishing features of Long COVID identified through immune profiling. Nature 2023 doi:
10.1038/s41586-023-06651-y

97.

Cervia-Hasler C, Brüningk SC, Hoch T, et al. Persistent complement dysregulation with signs of thromboinflammation in
active Long Covid. Science 2024;383(6680):eadg7942. doi: doi:10.1126/science.adg7942

98.

Holmes E, Wist J, Masuda R, et al. Incomplete Systemic Recovery and Metabolic Phenoreversion in Post-Acute-Phase
Nonhospitalized COVID-19 Patients: Implications for Assessment of Post-Acute COVID-19 Syndrome. Journal of Proteome

Research 2021;20(6):3315-29. doi: 10.1021/acs.jproteome.1c00224

99.

  Ramani SL, Samet J, Franz CK, et al. Musculoskeletal involvement of COVID-19: review of imaging. Skeletal Radiology

2021;50(9):1763-73. doi: 10.1007/s00256-021-03734-7
100.

  Peppercorn K, Edgar CD, Kleffmann T, et al. A pilot study on the immune cell proteome of long COVID patients shows
changes to physiological pathways similar to those in myalgic encephalomyelitis/chronic fatigue syndrome. Scientific

Reports 2023;13(1):22068. doi: 10.1038/s41598-023-49402-9

101.

  Boufidou F, Medić S, Lampropoulou V, et al. SARS-CoV-2 Reinfections and Long COVID in the Post-Omicron Phase of the
Pandemic. International Journal of Molecular Sciences 2023;24(16) doi: 10.3390/ijms241612962 [published Online First:
20230819].

102.

  Ho EC, Cataldi JR, Silveira LJ, et al. Outbreak of Invasive Group A Streptococcus in Children—Colorado, October 2022–April
2023. Journal of the Pediatric Infectious Diseases Society 2023;12(10):540-48. doi: 10.1093/jpids/piad080

103.

  Cohen B, Shapiro Ben David S, Rahamim-Cohen D, et al. Common Bacterial Infections during the 3-Month Period after
SARS-CoV-2 Infection: A Retrospective Cohort Study. Healthcare 2023;11(24):3151.

104.

  Wang L, Davis PB, Berger N, et al. Association of COVID-19 with respiratory syncytial virus (RSV) infections in children aged
0-5 years in the USA in 2022: a multicentre retrospective cohort study. Fam Med Community Health 2023;11(4) doi:
10.1136/fmch-2023-002456

105.

  Al-Aly Z, Xie Y, Bowe B. High-dimensional characterization of post-acute sequelae of COVID-19. Nature 2021;594(7862):259-
64. doi: 10.1038/s41586-021-03553-9

106.

  Kim JYH, Ragusa M, Tortosa F, et al. Viral reactivations and co-infections in COVID-19 patients: a systematic review. BMC

Infectious Diseases 2023;23(1):259. doi: 10.1186/s12879-023-08117-y
107.

  Rohrhofer J, Graninger M, Lettenmaier L, et al. Association between Epstein-Barr-Virus reactivation and development of
Long-COVID fatigue. Allergy 2023;78(1):297-99. doi: 10.1111/all.15471 [published Online First: 20220823].

108.

  Yamga E, Soulé A, Piché A, et al. Validation of ANG-1 and P-SEL as biomarkers of post-COVID-19 conditions using data from
the Biobanque québécoise de la COVID-19 (BQC-19). Clinical Proteomics 2023;20(1):44. doi: 10.1186/s12014-023-09436-7

109.

  Vu LT, Ahmed F, Zhu H, et al. Single-cell transcriptomics of the immune system in ME/CFS at baseline and following
symptom provocation. Cell Reports Medicine 2024;5(1) doi: 10.1016/j.xcrm.2023.101373

110.

  Boer Ed, Petrache I, Goldstein NM, et al. Decreased Fatty Acid Oxidation and Altered Lactate Production during Exercise in
Patients with Post-acute COVID-19 Syndrome. American Journal of Respiratory and Critical Care Medicine 2022;205(1):126-
29. doi: 10.1164/rccm.202108-1903LE

111.

  Risbano MG, Kliment CR, Dunlap DG, et al. Invasive Cardiopulmonary Exercise Testing Identifies Distinct Physiologic
Endotypes in Postacute Sequelae of SARS-CoV-2 Infection. CHEST Pulmonary 2023;1(3) doi: 10.1016/j.chpulm.2023.100010

112.

  Aschman T, Wyler E, Baum O, et al. Post-COVID exercise intolerance is associated with capillary alterations and immune
dysregulations in skeletal muscles. Acta Neuropathologica Communications 2023;11(1):193. doi: 10.1186/s40478-023-01662-2

113.

  Germain A, Giloteaux L, Moore GE, et al. Plasma metabolomics reveals disrupted response and recovery following maximal
exercise in myalgic encephalomyelitis/chronic fatigue syndrome. JCI Insight 2023;7(9) doi: 10.1172/jci.insight.157621

114.

  van Rhijn-Brouwer FCC-C, Hellemons M, Stingl M, et al. Graded exercise therapy should not be recommended for patients
with post-exertional malaise. Nature Reviews Cardiology 2024 doi: 10.1038/s41569-024-00992-5

115.

  Seeley M-C, Gallagher C, Ong E, et al. High Incidence of Autonomic Dysfunction and Postural Orthostatic Tachycardia
Syndrome in Patients with Long COVID: Implications for Management and Health Care Planning. The American Journal of

Medicine 2023 doi: 10.1016/j.amjmed.2023.06.010

116.

  Weinstock LB, Brook JB, Walters AS, et al. Mast cell activation symptoms are prevalent in Long-COVID. Int J Infect Dis

2021;112:217-26. doi: 10.1016/j.ijid.2021.09.043 [published Online First: 20210923].
117.

  Zaidi S, Dunford F, Jarman J. Long COVID Staff Clinic: Caring for carers in Taranaki. 2023.

https://www.phcc.org.nz/briefing/long-covid-staff-clinic-caring-carers-taranaki

(https://www.phcc.org.nz/briefing/long-covid-staff-clinic-caring-carers-taranaki).

118.

  Chen R, Kezhekkekara SG, Kunasekaran MP, et al. Universal masking during COVID-19 outbreaks in aged care settings: A

systematic review and meta-analysis. Ageing Research Reviews 2024;93:102138. doi: https://doi.org/10.1016/j.arr.2023.102138

(https://doi.org/10.1016/j.arr.2023.102138)

119.

  Davies C, Timu-Parata C, Stairmand J, et al. A kia ora, a wave and a smile: an urban marae-led response to COVID-19, a case
study in manaakitanga. International Journal for Equity in Health 2022;21(1):1-11.

120.

ABOUT THE BRIEFING

10/05/2024, 12:01 Long Covid in Aotearoa NZ: Risk assessment and preventive action urgently needed | PHCC

https://www.phcc.org.nz/briefing/long-covid-aotearoa-nz-risk-assessment-and-preventive-action-urgently-needed 19/20

https://news.sky.com/story/the-nhs-sold-out-its-staff-doctors-whose-lives-were-devastated-by-long-covid-to-sue-health-service-13055384
https://news.sky.com/story/the-nhs-sold-out-its-staff-doctors-whose-lives-were-devastated-by-long-covid-to-sue-health-service-13055384
https://news.sky.com/story/the-nhs-sold-out-its-staff-doctors-whose-lives-were-devastated-by-long-covid-to-sue-health-service-13055384
https://www.phcc.org.nz/briefing/long-covid-staff-clinic-caring-carers-taranaki
https://www.phcc.org.nz/briefing/long-covid-staff-clinic-caring-carers-taranaki
https://doi.org/10.1016/j.arr.2023.102138
https://doi.org/10.1016/j.arr.2023.102138


© Public Health Communication Centre

Public health expert commentary and analysis on the challenges facing Aotearoa New

Zealand and evidence-based solutions.

10/05/2024, 12:01 Long Covid in Aotearoa NZ: Risk assessment and preventive action urgently needed | PHCC

https://www.phcc.org.nz/briefing/long-covid-aotearoa-nz-risk-assessment-and-preventive-action-urgently-needed 20/20


