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As of November 2021, the global num-
ber of cumulative coronavirus disease 
2019 (COVID-19) positive cases had 
surpassed 247 million, with a death toll 
of 5 million.1 While many countries have 
started vaccination programmes and 
more than 5 billion doses of available 
vaccines have been administered since 
December 2020,2 vaccine distribution 
has been inequitable. All parties are 
aiming for a wider and faster distribu-
tion worldwide; however, controlling 
COVID-19 will require a multifaceted, 
global collaboration of vaccination pro-
grammes and implementation of public 
health and social measures at individual 
and community levels.3

Emerging evidence warns of the 
concerning long-term effects following 
infection with severe acute respira-
tory syndrome coronavirus 2 (SARS-
CoV-2).4 According to the limited 
amount of available published clinical 
series, approximately 80% of patients 
with COVID-19 have symptoms that 
persist beyond 2 weeks.5,6 Multiple 
symptoms are being described by pa-
tients in an increasing number of sur-
veys.5–7 Symptoms range from cough and 
shortness of breath to fatigue, exertional 
malaise, chest pain, joint pain, headache, 
depression or other mood disorders, 
cognitive dysfunction and insomnia. 
Multiorgan system involvement might 
exist, including but not limited to 
neurological, mental, cardiovascular, 
musculoskeletal, reproductive and renal 
systems. Patients who experienced hos-
pitalization during the acute episode of 
COVID-19 as well as patients who had 
a milder disease not requiring hospital-
ization have reported such symptoms.

In December 2020, two indepen-
dent virtual forums were conducted on 

this topic by the International Severe 
Acute Respiratory and emerging Infec-
tion Consortium and Global Research 
Collaboration for Infectious Disease 
Preparedness,8 and the National Insti-
tutes of Health/National Institute of 
Allergy and Infectious Diseases.9

In September 2020, the World 
Health Organization (WHO) convened 
a consultation with Member States 
on the International Classification of 
Diseases ICD-10 and ICD-11 codes 
(Fig. 1),10 and proposed the use of the 
term post COVID-19 condition to 
diagnose and code patients with this 
condition. This terminology does not 
attribute causality and does not refer to 
any duration, unlike other terms such 
as chronic COVID-19 syndrome; late 
sequelae of COVID-19; long COVID; 
long haul COVID; long-term COV-
ID-19; post COVID syndrome; post-
acute COVID-19; post-acute sequelae 
of SARS-CoV-2 infection and others. 
Adding post COVID-19 condition to 
the classification system, along with the 
strong advocacy conducted by patient 
advocacy groups such as LongCovidSOS 
have increased the recognition of this 
condition. 

On 9 February 2021, WHO in 
collaboration with the International 
Severe Acute Respiratory and emerging 
Infection Consortium and the Global 
Research Collaboration for Infectious 
Disease Preparedness, the National In-
stitutes of Health and the National Insti-
tute of Allergy and Infectious Diseases, 
LongCovidSOS and others, convened an 
open global webinar in a series entitled 
Expanding our understanding of post CO-
VID-19 condition. The webinar included 
patients, clinical and basic scientists, 
the media and diverse stakeholders 

from around the world. Participants 
shared their experience, presented the 
latest research results and identified 
critical research gaps to investigate the 
frequency, burden and sequelae follow-
ing acute SARS-CoV-2 infection.11 The 
virtual forums held during the webinar 
were designed to identify knowledge 
gaps, promote improved collective 
learning and mobilize resources for the 
prevention, treatment and care of post 
COVID-19 condition.

This first WHO webinar aimed to 
address the priority of developing a 
working clinical case definition and to 
harmonize treatment, surveillance and 
awareness strategies across the clini-
cal, research, public health and patient 
advocacy communities.12 Doing so re-
mains a challenging task, as the natural 
history and spectrum of manifestations 
related to SARS-CoV-2 infection and 
COVID-19 are not yet well understood. 
This webinar held simultaneous working 
group sessions that attempted to develop 
a working clinical case definition by 
consensus of the participating audience. 
The foundational work was initiated, but 
the development of a case definition is 
an ongoing process. WHO will request 
further inputs using a methodologically 
rigorous approach through a Delphi 
process.13 More evidence is needed to 
determine the relationship between 
the time course from exposure to in-
fection and the duration and severity 
of the acute episode of COVID-19 on 
the one hand, and the recovery from 
or persistence of the post COVID-19 
condition on the other. In addition, 
the effects of reinfection, vaccination 
and symptoms that are temporally and 
causally related to COVID-19 need to 
be defined. Major questions remain, 
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among others: What are the risk factors 
associated with post COVID-19 condi-
tion? Could early treatment prevent post 
COVID-19 condition? What are the 
pathogenic mechanisms for symptoms 
depending on the severity of the infec-
tion? What causes the multisystemic and 
neurological symptoms seen in the post 
COVID-19 condition?

Fewer than 1% (45/5000) of ongo-
ing COVID-19 research studies are 
focused on studying post COVID-19 
condition ‒ or its associated termi-
nologies.14 Most studies are based on 
patients from hospital series. For this 
reason, new research from primary 
care and community-based settings is 
essential to incorporate the experience 
of those patients who were less likely to 
be hospitalized, including younger pa-
tients, and those who had either a mild 
infection with fewer symptoms or were 
undiagnosed.15 Including these cases is 
important, as some evidence seems to 
suggest that the initial severity of the 
acute disease may not be associated 
with the incidence or severity of post 
COVID-19 condition.16 Furthermore, 
low antibody titres may be correlated 
with persistent symptoms and patients 
with low or no antibodies should be 
included in research.17 High heteroge-
neity in the manifestations and severity 
of infection with SARS-CoV-2 (from 
asymptomatic to severe COVID-19) ex-
ists, and this heterogeneity is observed 
as well in many patients with post CO-

VID-19 condition.18 Yet, the pain and 
suffering of many of those living with 
post COVID-19 condition and their 
caretakers is consistent.19 We need to 
understand this heterogeneity; the in-
terconnectedness of multiple potential 
pathophysiologic mechanisms includ-
ing sustained alterations in innate and 
adaptive immunity; effects on the central 
and peripheral nervous system; abnor-
malities of thrombosis and endothelial 
function; and other biological processes 
underlying prolonged organ-specific 
symptoms. This list is not exhaustive 
and some of these mechanisms are likely 
to be interdependent. Importantly, any 
early phenotypes must leave room for 
the expansive, heterogenetic nature of 
this condition and should not be reduc-
tive until we understand more about this 
condition.

Leaving no one behind20 is fun-
damental for those who have had CO-
VID-19 and are now living with its con-
sequences, in some cases in solitude and 
with psychosocial mental distress.21 New 
investigations must include a focus on 
children, women, older adults, diverse 
ethnic origins and socioeconomically 
disadvantaged groups and marginalized 
populations including incarcerated indi-
viduals, migrants, refugees and all those 
suffering stigma and discrimination. 
COVID-19 should not be an aggravating 
factor to their status.

Learning the lessons from past 
(such as from sequelae post 1918 in-

fluenza)22 or more recent outbreaks 
(post Zika, Chikungunya, SARS or 
Middle East respiratory syndrome),23 
and from methodological approaches 
used to define the post-intensive care 
syndrome or systemic exercise intoler-
ance syndrome, we are able to advance 
this work more quickly. Relevant post-
viral disease research done on systemic 
exercise intolerance syndrome in the 
areas of neuroimmunology, metabolic 
profiling, impaired endothelial func-
tion, intracranial hypertension, altered 
B- and T-cells, metabolomics and pro-
teomics, autoimmunity, hypermobility 
and others were highlighted during the 
first WHO webinar as areas to continue 
post-viral disease investigation.

Additionally, raising awareness on 
post COVID-19 condition and provid-
ing resources for patients and those in 
decision-making roles is needed.24,25 
Evidence from multiple sources will 
need to be synthesized to inform guide-
line development and to implement and 
evaluate coordinated, multidisciplinary 
models of care that will fit the needs of 
these patients.26

Finally, this work must be multicen-
tre and multidisciplinary, and involve 
international cooperation. Collecting 
standardized and harmonized data 
on post COVID-19 condition will be 
paramount, as available published stud-
ies are small, heterogeneous in nature, 
too short in their follow-up, and with 
narrow focus on a few organ systems as-
sessed. To support systematic collection 
of comparable data across the world, 
WHO has developed a Global Clinical 
Platform and standardized case report 
forms for acute COVID-19 and post 
COVID-19 condition that are available 
for all Member States and interested 
parties.27 Data should be synthesized to 
extend the available collective experi-
ence with this condition and its insights, 
and should be meta-analysed to enlarge 
the available experience from a few 
hundred person-years’ experience to 
many more orders of magnitude. Data 
sharing should be undertaken in the 
broadest sense, to include experience 
in all affected patients and in subgroups 
by demographic and clinical variables. 
Technologies analysing large data sets 
and tools of artificial intelligence ap-
plied directly to text of electronic health 
records are already available to be used.28 
Follow-up from existing trials that ran-
domized patients less than one year ago 
could be of enormous value, with little 
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investment required to support data 
collection. The recent National Institutes 
for Health announcement of specific 
funds and setting up a biospecimen 
bank will steer research and research-
ers on this topic.29 Multinational data 
sharing should be promoted to ensure 
broad demographics, variable case mix 
with diverse genetics and the effects of 
distinct health-care systems and access 

to treatments. Making sense of heteroge-
neous data sources and their appropriate 
interpretation are both a challenge and 
part of the final solution to better un-
derstand post-COVID-19 condition.30

WHO is committed to engaging 
with academic and research communi-
ties, advocacy groups, patients and their 
representatives, and health research 
funders to ensure success with research 

and care on post COVID-19 condi-
tion.31 ■
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