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How an outbreak became a pandemic: a chronological 
analysis of crucial junctures and international obligations in 
the early months of the COVID-19 pandemic 
Sudhvir Singh, Christine McNab, Rose McKeon Olson, Nellie Bristol, Cody Nolan, Elin Bergstrøm, Michael Bartos, Shunsuke Mabuchi, Raj Panjabi, 
Abraar Karan, Salma M Abdalla, Mathias Bonk, Margaret Jamieson, George K Werner, Anders Nordström, Helena Legido-Quigley, 
Alexandra Phelan

Understanding the spread of SARS-CoV-2, how and when evidence emerged, and the timing of local, national, 
regional, and global responses is essential to establish how an outbreak became a pandemic and to prepare for future 
health threats. With that aim, the Independent Panel for Pandemic Preparedness and Response has developed a 
chronology of events, actions, and recommendations, from December, 2019, when the first cases of COVID-19 were 
identified in China, to the end of March, 2020, by which time the outbreak had spread extensively worldwide and had 
been characterised as a pandemic. Datapoints are based on two literature reviews, WHO documents and 
correspondence, submissions to the Panel, and an expert verification process. The retrospective analysis of the 
chronology shows a dedicated initial response by WHO and some national governments, but also aspects of the 
response that could have been quicker, including outbreak notifications under the International Health 
Regulations (IHR), presumption and confirmation of human-to-human transmission of SARS-CoV-2, declaration of 
a Public Health Emergency of International Concern, and, most importantly, the public health response of many 
national governments. The chronology also shows that some countries, largely those with previous experience with 
similar outbreaks, reacted quickly, even ahead of WHO alerts, and were more successful in initially containing the 
virus. Mapping actions against IHR obligations, the chronology shows where efficiency and accountability could be 
improved at local, national, and international levels to more quickly alert and contain health threats in the future. In 
particular, these improvements include necessary reforms to international law and governance for pandemic 
preparedness and response, including the IHR and a potential framework convention on pandemic preparedness 
and response.

Introduction 
The COVID-19 pandemic is the result of the rapid 
international spread of SARS-CoV-2, a coronavirus that 
causes COVID-19 disease. As of Oct 22, 2021, more than 
242·3 million infections and 4·9 million deaths have been 
documented, making it one of the most extensive 
pandemics in history,1 which occurred despite evaluations 
showing that many countries were reportedly prepared to 
respond to an emerging infectious disease.2 To understand 
how SARS-CoV-2 caused a global pandemic and to prepare 
for future health threats, establishing a clear and accurate 
understanding of the sequence of key early epidemiological 
events and of authorities’ responses to the emergence of 
SARS-CoV-2 is essential. With that aim, the Independent 
Panel for Pandemic Preparedness and Response 
(henceforth called the Independent Panel) has developed 
a chronology of events and actions from December, 2019, 
when cases were first identified in China, to the end of 
March, 2020, when COVID-19 cases were found in nearly 
every country in the world and the outbreak had been 
characterised as a pandemic. On the basis of these 
findings, the Independent Panel developed a set of 
recommendations to improve the speed and efficiency of 
disease detection and alerts to help countries to respond 
more effectively to future global health emergencies.3 By 
identifying the timeline of key events, the chronology 
also enables assessment of adherence to international 
obligations, in particular, under the International Health 

Regulations (IHR) 2005, which are currently the only 
binding international legal instrument dedicated to the 
prevention, detection, and response to cross-border health 
threats.4 The IHR create obligations for States Parties and 
set out clear duties and responsibilities for WHO, WHO’s 
Director-General, and specialised committees in the 
event of a health threat with potential international 
consequences.

Using a conceptual framework for key stages from 
outbreak to pandemic, we map the chronology of 
documented actions against the obligations under the 
IHR to establish how systems functioned and to identify 
potential areas for improvement and further clarity in 
early outbreak alert and response. From this analysis, we 
propose a series of corresponding objectives to correct 
weaknesses in global preparedness for future potential 
high-impact respiratory pathogens with primary features 
similar to those of SARS-CoV-2.5 These objectives inform 
and assist in applying the lessons from COVID-19 to 
reform the IHR and to initiate a potential framework 
convention on pandemic preparedness and response.

Methods 
Three complementary methods were adopted to analyse 
the timing of events and responses to COVID-19. First, 
we conducted a systematic review to identify peer-
reviewed articles and public reports that examined the 
scientifically documented origins and the early spread of 
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SARS-CoV-2 (see appendix p 1 for a full overview of 
search strategy and methodology). Experts, including 
from China and WHO, were identified to contribute to 
validation of the findings. Two systematic searches were 
performed: one on the origins of SARS-CoV-2 and 
another on the early spread of the virus. The search 
strategy on the origins was designed to retrieve all eligible 
articles on the earliest scientific evidence concerning the 
appearance or spread of SARS-CoV-2, published between 
Dec 1, 2019, and March 31, 2021, and that met inclusion 
criteria. The electronic databases MEDLINE, Embase, 
Global Health, Latin American and Caribbean Center on 
Health Sciences Information, Western Pacific Region 
Index Medicus, and Africa Wide Information were 
searched using the search terms “coronavirus”, “novel 
virus”, “2019-nCOV”, “COVID-19”, “SARS-CoV-2”, or 
“Wuhan virus”, following the Preferred Reporting Items 
for Systematic Reviews and Meta-analyses guidelines. 
6133 articles were identified and a total of 53 publications 
were included in the final review. The search strategy on 
early spread was designed to retrieve all eligible articles 
focusing on the epidemiology of COVID-19 spread 
published between Dec 1, 2019, and March 31, 2021, in 
the electronic databases MEDLINE, Embase, Global 
Health, Latin American and Caribbean Center on Health 
Sciences Information, Western Pacific Region Index 
Medicus, and Africa Wide Information. Search terms 
included “spread”, “transmission”, or “seroprevalence”, 
and “COVID-19”, “SARS-CoV-2”, “coronavirus”, “novel 
virus”, or “Wuhan virus”. The results were narrowed to 
articles that examined, either in real time or 
retrospectively, the spread of the virus both in China and 
outside China within the early months of the pandemic 

(December, 2019, to March, 2020). In both systematic 
reviews, researchers in relevant fields were contacted to 
identify additional published and preprint studies. To 
identify further relevant studies, reference lists of 
included articles were searched and a forward citation 
search was performed on included studies using Web of 
Science. There were no language restrictions in the 
search strategy. Four authors independently assessed 
papers for inclusion, extracted data, and assessed the 
quality of evidence using a metric adapted from the 
Confidence in the Evidence from Reviews of Qualitative 
Research approach. A narrative synthesis of the findings 
was conducted. A meta-analysis was not done because of 
the substantial methodological heterogeneity in the 
included studies. 6494 articles were identified in this 
search, and 57 articles met inclusion criteria for the final 
review.

Second, as per the Independent Panel’s mandate 
(appendix p 3), we systematically reviewed internal 
documents and correspondence from WHO, with a 
focus on the crucial correspondence that followed the 
initial detection of the outbreak and activities related to 
the functioning of the IHR. Specific questions were 
posed to the WHO Secretariat and responses were 
provided through a COVID-19 document repository and 
through discussions with WHO staff members as part of 
the Independent Panel’s programme of work. In 
addition, we reviewed 350 technical guidance documents 
produced by WHO and its Regional Offices and analysed 
these outputs for their timeliness and evidence base. The 
timing and nature of key correspondence and guidance 
documents were mapped onto the chronology.

Finally, to supplement the systematic review, we 
established an open call for public submissions to share 
accounts of the timing of the key events during the 
outbreak. Submissions were then compared and 
validated against existing public records, with a particular 
focus on detection, assessment, and reporting activities 
in line with the IHR.

To guide the analysis of the chronology and find areas for 
improvement for future pandemic preparedness and 
response, we developed a conceptual framework (figure) 
for consideration of the steps taken in relation to COVID-19 
and associated IHR obligations and potential measures to 
improve alert in future outbreaks. The relevant IHR 
provisions include obligations on States Parties to meet 
minimum core public health capacities, including 
surveillance, response, and reporting capabilities, 
assessment and notification of events that might constitute 
a potential Public Health Emergency of International 
Concern (PHEIC) within specific timeframes, and ongoing 
information sharing obligations. The IHR set out the 
duties and responsibilities of WHO, WHO’s Director-
General, and specialised committees, including the power 
to request verification of reports of events and duties of 
confidentiality and information sharing, to determine that 
an event constitutes a PHEIC and to issue temporary 

Figure: Conceptual framework for analysis of obligations and informing objectives for future threats
IHR=International Health Regulations. PHEIC=Public Health Emergency of International Concern.

Obligations under the IHR (2005) over 
sequential phases 

1. Pre-detection: zoonotic phase with 
animal–human spillover (before

    December, 2019)

2. Detection: cryptic spread and emergence of 
clinical cases of pneumonia of unknown 
origin (December, 2019)

3. Assessment and reporting (from
    December, 2019)

4. Early global alerts and information sharing 
(from Jan 5, 2020)

5. Post-PHEIC declaration: accelerated global 
spread (after Jan 30, 2020)

Objectives for future high-impact respiratory 
pathogens

1. Improve multisectoral zoonotic risk 
reduction and assessment

2. Enhance detection for high-impact 
respiratory pathogens

3. Enhance rapid and comprehensive 
notifications from State Parties

4. Develop a clear, transparent, and responsive 
global alert system

5. Ensure comprehensive and evidence-based 
global responses

See Online for appendix
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recommendations to all States Parties. The IHR also 
establish the specific criteria for the declaration of a 
PHEIC. Because the IHR govern country preparedness for 
potential international health threats and rapid notification 
and international mobilisation, compliance with these 
obligations is vital for global health. Establishing how the 
IHR functioned during the COVID-19 pandemic can 
inform potential technical, governance, and law reform, 
including by identifying potential gaps that can guide IHR 
reform or constitute elements of a new international 
instrument, such as a pandemic treaty.

Using the structure of IHR obligations and outbreak 
timelines, the conceptual framework guides examination 
over the phases of, first, pre-detection (ie, zoonotic phase 
with animal–human spillover, before December, 2019); 
second, detection (ie, cryptic spread, emergence of clinical 
cases of pneumonia of unknown origin, and subsequent 
characterisation of the virus, between December, 2019, 
and early January, 2020); third, assessment and reporting 
(from States Parties to WHO, from Dec 30, 2019); fourth, 
global alert and information sharing (from WHO and 
States Parties to States Parties, from Jan 5, 2020); and 
finally, post-PHEIC declaration (ie, the accelerated global 
spread phase, from Jan 30 to March 31, 2020). These 
periods are examined in the Results.

From the application of the conceptual framework to 
the chronology, we identified a series of corresponding 
objectives for international governance reforms to 
prepare for and respond to future high-impact respiratory 
pathogens, which share similar features and issues 
identified in the analysis of SARS-CoV-2 and address 
particular weaknesses in global preparedness.5 These 
objectives include: first, improving multisectoral zoonotic 
risk reduction and assessment; second, enhancing 
detection for potentially high-impact respiratory 
pathogens; third, enhancing rapid and comprehensive 
notifications from States Parties; fourth, establishing a 
clear, transparent, and responsive global alert system; and 
lastly, supporting comprehensive and evidence-based 
global responses.

Results 
We describe findings and observations under the thematic 
subheadings developed in the conceptual framework 
(figure). The full Independent Panel chronology is 
available in the appendix (pp 4–51) and on the Independent 
Panel’s website.

Pre-detection: zoonotic phase with animal–human 
spillover 
In-depth study of the pre-detection zoonotic phase (ie, before 
December, 2019) was not part of the Independent Panel’s 
mandate. However, given its importance to future 
surveillance and detection of pathogens with pandemic 
potential and implementation of One Health strategies, the 
Independent Panel conducted a literature review current as 
of March 31, 2021, in parallel with the work of the Joint 

WHO-China Origins Investigation, whose results were 
reviewed for this Health Policy.6 The evidence suggests that 
SARS-CoV-2 has zoonotic origins.7 Although various animal 
species can become infected and some can transmit 
SARS-CoV-2,8 the evidence suggests a bat species as the 
most probable reservoir host; the intermediate host remains 
unknown.9–11 At this point, definitively confirming zoonotic 
progenitors and the exact transmission cycle is not possible. 
Data from phylogenetic studies suggest that human-to-
human transmission was probably occurring in China from 
at least November, 2019, or possibly earlier.6,7 This timeline is 
also concordant with estimated epidemic growth rates and 
doubling times from early laboratory-confirmed case data.12–14 
Whereas some studies have claimed to find evidence of 
SARS-CoV-2 in clinical and environmental samples taken in 
several countries outside China before December, 2019, 
most of that evidence is preliminary and not yet 
independently verified.15–19 Heterogeneous and, at times, 
unvalidated diagnostic methods were used, and the 
occurrence of false positives due to sample cross-contam-
ination, contamination of reagents, and cross-reactivity with 
known coronaviruses was a possibility.20,21 Despite these 
notable study limitations, spread of the virus outside of 
China in late 2019 is possible, particularly given the probable 
human-to-human transmission in Wuhan, China and 
considerable international air travel from the city.

Detection: cryptic spread and emergence of clinical 
cases of pneumonia of unknown origin 
Clinicians in Wuhan hospitals began treating patients 
with pneumonia of unknown origin in December, 2019, 
with the earliest patient documented to have laboratory-
confirmed COVID-19 developing symptoms on Dec 8.6 
Concerned about a patient with pneumonia not 
responding to usual treatments, doctors sent a lung fluid 
sample to a private laboratory (Vision Medicals, 
Guangzhou, China) on Dec 24.22,23 Clinicians became 
suspicious about the possibility of human-to-human 
transmission potentially as the result of infection with a 
novel pathogen in late December on the basis of the 
identification of a cluster of cases of pneumonia of 
unknown origin, and sent further samples to different 
laboratories.10,24–26 On Dec 26, a physician at the Hubei 
Hospital of Integrated Chinese and Western Medicine in 
Wuhan treated a woman with fever and cough, whose 
thoracic CT scans findings were consistent with 
pneumonia of unknown origin.25 Her husband was 
initially admitted to a different hospital department with 
shortness of breath and was transferred to the same 
department as his wife on Dec 27, when hospital staff 
realised they were a couple. Their son, who was 
asymptomatic, was also tested and was shown to have 
similar CT chest findings.25 Although the woman reported 
close contact with the Huanan Seafood Market, her 
husband reported no contact.6 The clinician overseeing 
these patients reported these cases to the Jianghan District 
Center for Disease Control on Dec 27, and Wuhan Center 

For the Independent Panel 
website see http://
theindependentpanel.org
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for Disease Control representatives took samples from all 
three on the same day.25,26 According to later press reports, 
a private laboratory that had received samples from a 
Wuhan hospital on Dec 27 also shared next-generation 
sequencing data of a potential new severe acute respiratory 
syndrome (SARS)-like coronavirus with the Chinese 
Academy of Medical Sciences and Wuhan officials.23,27 On 
Dec 30, the Wuhan Institute of Virology received lung 
fluid samples from seven patients with pneumonia of 
unknown origin from the Jinyintan Hospital in Wuhan.28 
Some patients reported frequenting the Huanan Seafood 
Market in Wuhan, which became the initial site of 
epidemiological investigation. Two studies of the first 
laboratory-confirmed cases retrospectively concluded that, 
considering only 55–66% of cases had been exposed to the 
seafood market, human-to-human transmission might 
have been occurring beyond the market, and the market 
might have been a site of initial amplification of the virus 
rather than its origin.6,29,30

Assessment and reporting 
The Wuhan Municipal Health Commission issued its 
first notices to hospitals about cases of pneumonia of 
unknown origin on Dec 30.31 There were instructions in 
the notices not to share, but the information was posted 
on social media sites.32 Reporting on the notices by 
the Chinese business publication Finance Sina on Dec 31 
triggered a chain of events that signalled the emergence 
of the outbreak to WHO, including through queries 
directed to WHO by Taiwan and the media. A machine-
translated account of the Finance Sina article was 
published on the website of the International Society for 
Infectious Diseases’ Program for Monitoring Emerging 
Diseases, which was picked up by WHO’s Epidemic 
Intelligence from Open Sources.26,33,34 Near-immediate 
media attention given to the notices, which alerted 
neighbouring areas to the potential threat and prompted 
IHR queries,35 shows the speed and cross-border nature 
of today’s digital environment for outbreak alerts and the 
importance of open sharing platforms. Various regions, 
starting with Taiwan and Hong Kong, began preparing 
interventions on Dec 31, including screening travellers 
from Wuhan.36–38 The Huanan Seafood Market was shut 
down for disinfection on Jan 1, 2020.29,39

In the early afternoon of Dec 31 (China Standard Time), 
the Wuhan Municipal Health Commission issued a 
public bulletin describing 27 cases of pneumonia of 
unknown origin.40 This bulletin was not sent to WHO, 
but the WHO Country Office in China took note of it 
shortly after it was posted.41 Once WHO identified reports 
about the outbreak on Dec 31, rapid, escalating efforts 
from various levels of the organisation (the headquarters, 
the Western Pacific Regional Office, and the WHO 
Country Office in China) took place to obtain more 
information from the Chinese authorities,41 in the form 
of emails, letters, and formal requests under the IHR 
(appendix pp 11–14).

WHO initiated a series of actions during the first days 
of 2020, both informally and through official IHR 
reporting systems. On Jan 1, the WHO Western Pacific 
Regional Office IHR Focal Point made a request to the 
Chinese authorities for information.26 On the same day, 
WHO activated its Incident Management System.41 On 
the evening (Central European Time) of Jan 1, WHO 
Headquarters requested WHO Western Pacific Regional 
Office to repeat the information request formally under 
Article 10 of the IHR, which includes specific time 
requirements for health information verification 
(appendix p 12). On Jan 3, the Western Pacific Regional 
Office contacted the Chinese National IHR Focal Point to 
formally invoke Article 10 of the IHR and, on the same 
day, the Chinese National Health Commission officially 
responded to WHO’s request by providing brief 
information about the first set of 44 reported cases during 
a technical briefing to the WHO Country Office.26 This 
briefing was the first of three in-person meetings; 
the other two were held on Jan 11 and Jan 16 
(appendix pp 13, 18, 20). WHO’s Western Pacific Regional 
Office provided the first public announcement by WHO 
via a Twitter thread on Jan 4: “#China has reported to 
WHO regarding a cluster of pneumonia cases in Wuhan, 
Hubei Province. The Govt has also met with our country 
office, and updated @WHO on the situation. Govt actions 
to control the incident have been instituted and 
investigations into the cause are ongoing.”42

Early global alerts and information sharing 
On Jan 5, 2020, WHO notified all country governments 
about the cases through the IHR Event Information 
System.26,41 On the same day, it issued its first Disease 
Outbreak News notice on the cluster.43 Chinese scientists 
acted quickly to sequence the virus. Scientists at the 
Wuhan Institute of Virology completed a partial sequence 
on Jan 2, and had fully sequenced the genome by Jan 7.28 
In parallel, a Shanghai Public Health Clinical Center 
group completed sequencing by Jan 5 and submitted the 
sequence to GenBank on that day.28,44,45 Scientists affiliated 
with the China Center for Disease Control and Prevention 
were able to isolate the virus by Jan 7.31 The genetic 
sequence from the Shanghai group was released publicly 
on Jan 11 on open-access websites.44,46 A laboratory PCR 
test to detect SARS-CoV-2 was developed by Jan 10.31 PCR 
diagnostic reagents were made available to Wuhan 
hospitals from Jan 11.30,31

In the meantime, possible COVID-19 cases were being 
detected in countries outside China, starting with a 
suspected case identified in Thailand on Jan 8 (through 
airport screening), an infection that was confirmed on 
Jan 12 and reported to WHO on Jan 13.47,48 Travellers 
continued to leave Wuhan in large numbers (an estimated 
4·3 million) during Chūnyùn, the pre-Lunar New Year 
travel period, between Jan 11 and Jan 23—the day Wuhan 
was placed under lockdown.49 Infections were reported to 
WHO under the IHR by other countries, including Japan 
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(Jan 15), South Korea (Jan 20), and the USA (Jan 21), all in 
incoming travellers from Wuhan.48,50 On Jan 15, the WHO 
Country Office in China reached an agreement with 
Chinese authorities to visit Wuhan (appendix p 19). The 
first WHO mission to Wuhan took place on Jan 20–21.26,41

Evolving and, at times, ambiguous and contradictory 
messages were circulated about the suspected mode of 
transmission of the virus. For example, on Jan 14, a 
WHO headquarters tweet indicated that Chinese 
authorities had found “no clear evidence of human-
to-human transmission,” but indicated at a press 
conference earlier the same day that it was “possible”.26,41,51 
Although the absence of clear evidence was consistent 
with human-to-human transmission still being possible, 
the nuance was not sufficiently clear. WHO’s Western 
Pacific Regional Office indicated there was possibly 
limited human-to-human transmission on Jan 19.52 
Nanshan Zhong, a pulmonologist who had a prominent 
role in China’s SARS response in 2003, led a mission to 
Wuhan that, on Jan 20, confirmed human-to-human 
transmission on Chinese state television, noting that 
hospital staff in Wuhan were being infected.26,53

On Jan 22–23, the IHR Emergency Committee was 
convened to consider whether to advise the WHO 
Director-General that the outbreak constituted a 
PHEIC.54 On the first day of the meeting, WHO had 
reported 314 cases, including four confirmed cases 
outside of China in three countries, all with direct 
connections to Wuhan.55 By that time, 18 areas, countries, 
and regions had implemented border controls (mostly 
screening of airline passengers) applicable to travellers 
from Wuhan.54 By the second day of the Emergency 
Committee meeting on Jan 23, WHO reported 581 cases, 
including ten cases outside of China in four countries, 
all connected to Wuhan.56 On the same day, WHO 
reported that “there is now more evidence that 
2019-nCoV spreads from human-to-human and also 
across generations of cases. Moreover, family clusters 
involving persons with no reported travel to Wuhan 
have been reported from Guangdong Province”.56 
Although confirming “human-to-human transmission 
is occurring”, the Emergency Committee said several 
members considered that it was too early to declare a 
PHEIC and did not recommend that determination. The 
committee said it stood ready to reconvene as the 
situation evolved.54

Wuhan introduced important public health measures 
on Jan 23, including a suspension of public transport, 
mandatory mask wearing, and a ban on travelling outside 
the Hubei province.47,57,58 Retrospective analyses estimate 
that the vast majority (86%) of infections in China were 
undetected before that date, and that there had been 
broad, rapid spread before Jan 23.59 Such analyses also 
estimate the basic reproduction  number (R0) to have 
been as high as 5·7, suggesting rapid spread until the 
implementation of public health measures such as 
cordon sanitaire on Jan 23.30,60–62

On Jan 24, WHO updated its advice on international 
traffic and trade, advising that countries institute exit 
screening and consider implementing entry screening; 
however, it continued to recommend against restrictions 
on international travel.63 That same day, the first case 
reports strongly suggesting human-to-human trans-
mission and asymptomatic infection were published, as 
well as common symptoms and clinical characteristics of 
COVID-19, confirming the severity of the disease.29,64

WHO’s Director-General Tedros Adhanom Ghebreyesus 
visited China on Jan 27–28 and met with President Xi 
Jinping.41 After returning to Geneva, Switzerland, the 
Director-General reconvened the IHR Emergency 
Committee. On Jan 30, 2020, the Emergency Committee 
advised that the event constituted a PHEIC under the 
IHR and the Director-General declared the outbreak a 
PHEIC.65 At this stage, the Director-General announced 
98 known cases outside of China in 18 countries and no 
known deaths.65 In keeping with the IHR’s aims of 
preventing international spread while preserving 
international travel and trade, when issuing temporary 
recommendations with the PHEIC declaration, the 
Emergency Committee expressly noted that “there is no 
reason for measures that unnecessarily interfere with 
international travel and trade. WHO doesn’t recommend 
limiting trade and movement”.65

Post-PHEIC: accelerated global spread 
Laboratory-confirmed cases of SARS-CoV-2 increased 
from 132 cases in 23 countries in all regions except the 
African continent, on Feb 1, to 5304 cases in 53 countries 
by Feb 27 (excluding 705 cases on the Diamond Princess 
cruise ship).66 During this period, most countries appear 
to have taken only modest public health measures.67 In the 
meantime, there was a marked decrease in transmission 
within China, indicating the likely success of the lockdown 
and public health measures taken.62 The measures 
introduced in China on Jan 23 caused a dramatic reduction 
in R0: from over 2·0 before the measures, to 1·2 between 
Jan 23 and Feb 1, and to 0·5 for the period of Feb 2–16.61

Phylogenetic analyses from Europe and the USA 
provide evidence that the virus had been cryptically 
circulating in the community in these countries weeks 
before its initial detection, suggesting that a global spread 
occurred early.68–70 Computational models and artificial 
intelligence were able to predict the trajectory of the virus’ 
spread along international air routes.71,72 As in China, 
seroprevalence studies consistently showed that most 
cases in early epicentres were undetected.19,73,74 Border 
closures and other mitigation efforts appear to have 
occurred in reaction to index cases rather than 
prophylactically. This delayed reaction might have been 
influenced by the screening protocols and country case 
definitions that were recommended, which focused 
heavily on travel history from Wuhan and symptomatology, 
and by poor knowledge and communication about the 
degree of asymptomatic transmission.75
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The WHO Executive Board was briefed on the outbreak 
at its regular session held on Feb 3–8, 2020. The opening 
speech of the Director-General to the Executive Board, on 
Feb 3, devoted 14 paragraphs to the PHEIC, beginning at 
paragraph 53 of his remarks.76 A technical briefing on 
COVID-19 took place with the Executive Board on Feb 4.77

By March 11, when WHO’s Director-General used the 
term global pandemic to characterise the COVID-19 
outbreak, 118 000 cases had been reported in 
114 countries.78 That same day, Italy became the first 
European country to enact a national lockdown, followed 
shortly by Spain on March 14 and by France on March 17.79 
On March 20, Europe recorded more cases (104 591) than 
the Western Pacific Region (93 349), which includes 
China.67 By March 28, both Italy and the USA had 
surpassed China in number of reported cases.67

The Independent Panel’s chronology of SARS-CoV-2 
spread and national and international actions against the 
obligations under the IHR is summarised in the table. It 
lists the criteria for obligations arising under the IHR, 
the relevant IHR article, the applicable intervenient, the 
required response, and any relevant time periods 
stipulated under the IHR, compares these aspects against 
the COVID-19 chronology, and provides more infor-
mation about the event itself.

Discussion 
This analysis of events and early responses to the 
COVID-19 pandemic and the existing IHR obligations 
distils vital lessons and potential objectives for improving 
future pandemic preparedness and response. These 
objectives reflect necessary considerations for the potential 
emergence of high-impact respiratory pathogens, which 
we believe, on the basis of the experience documented 
from the outbreak of SARS-CoV-2, warrant reform of 
existing international laws and governance systems such 
as the IHR. The analysis has some caveats. First, the 
COVID-19 pandemic was unprecedented in its speed and 
breadth. Second, it arose in early winter, when the 
incidence of viral pneumonia is typically increasing, 
which made it more difficult to distinguish a dangerous 
novel pathogen among seasonal spikes in respiratory 
illness. Third, although SARS-CoV-2 evolved from a 
family of viruses familiar to humans, it did not behave in 
the same way, including by transmitting between people 
who exhibited no symptoms. Finally, the virus also 
emerged during a time of heavy travel within and from 
China. This combination of circumstances allowed 
SARS-CoV-2 to spread stealthily and quickly throughout 
the world. We appreciate the uncertainties around this 
and other disease outbreaks, and acknowledge the 
response of clinicians and public health officials. 
Nonetheless, only by critically analysing the early stages of 
the pandemic can systemic weaknesses be identified and 
addressed. Building on such analyses, the reform of global 
governance arrangements for pandemics—such as 
revisions of the IHR, the negotiation and adoption of a 

pandemic treaty, and the establishment of a leader-level 
accountability and oversight mechanism—can provide 
the framework for improved global systems for 
preparedness and response.

Functioning of the IHR during the outbreak of SARS-CoV-2 
As has been the case in two previous PHEICs (namely, the 
H1N1 influenza pandemic and the Ebola epidemic in west 
Africa), the World Health Assembly established on 
May 19, 2020, a review of the functioning of the IHR in the 
COVID-19 response. The IHR review committee presented 
its report in May, 2021, at the same time as the Independent 
Panel.26 Although the two processes benefited from an 
exchange of information and perspectives as they 
conducted their respective inquiries and their recom-
mendations are considerably consistent, their mandates 
were different in scope. The IHR review committee 
examined specifically the functioning of the IHR, 
including with reference to its respective provisions, 
whereas the Independent Panel was concerned with the 
broader review of the totality of the response to COVID-19 to 
date, including whether the IHR are fit for the purpose of 
strengthening the alert and response to a potential 
pandemic event.

Setting the chronology of events in the COVID-19 
response against the obligations under the IHR suggests 
that, first, there is little clarity inherent to detection, 
assessment, and notification early in outbreaks that the 
IHR are not sufficiently tailored to consider; and second, 
that the IHR are less proactive and time-sensitive than 
optimal in responding to a potential highly transmissible 
respiratory pathogen. The chronology is not intended to 
indicate or conclude that any relevant party acted in bad 
faith or sought deliberately to flout their IHR obligations, 
but it does suggest that the IHR are insufficiently 
precise in several areas, or fail to encourage sufficiently 
proactive response to outbreaks with pandemic potential. 
Furthermore, concerns about the potential appearance of 
delayed reporting or mismatched obligations might 
undermine transparency, information sharing, and 
notification in future pandemics (panel).

Improving multisectoral zoonotic risk reduction and 
assessment 
COVID-19 has again shown the global implications of 
zoonotic spillover events and the potential scale of risk 
that zoonoses pose to human health, underpinning the 
importance of integrated approaches that frame 
preparedness and response activities through the 
interactions between (and at the interfaces of) animal, 
human, and environmental health, such as the One 
Health and Planetary Health movements. Whereas the 
IHR set out the core capacities for preparedness and the 
procedures and principles to enact between outbreak 
detection and notification, it does not include sufficient 
detail on assessing potential zoonotic risks before human 
cases or obligations to address the upstream drivers of 
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Relevant IHR 
article

Applicable 
intervenient

Response required by IHR IHR-stipulated timeline Timeline of 
COVID-19 
actions

COVID-19 event

Pre-detection (assess 
capacities)

Article 59 and 
Annex 1

State Assess capacity to meet 
minimum surveillance 
requirements

No later than June, 2009 NA NA

Pre-detection (meet 
capacities)

Article 5 and 
Annex 1

State Ensure capacity to detect, 
assess, notify, and report 
events

June, 2012 Self-reported full 
compliance with 
surveillance core 
capacity

China reported 100% surveillance capacity in 2019, 
but no Joint External Evaluation has been done and 
published for China

Event detected by local 
surveillance system (t1)

Article 4 and 
Annex 1

State 
(local 
community 
level, primary 
public health 
response level, 
or both)

Detect events involving 
disease or death above 
expected rates and report 
essential information 
immediately to the 
subnational or national 
public health authority

Dec 27, 2019 (ie, 
immediately upon 
detection at local level)

Dec 30, 2019 
(t1 + 72 h)

The Wuhan CDC received reported cases of 
pneumonia of unknown origin from the Hubei 
Provincial Hospital, Wuhan on Dec 27, 2019; China’s 
internal timeline indicates that the National Health 
Commission did not receive reports until the WMHC 
released an urgent notice on treatment of patients 
on Dec 30

Event reported to the 
subnational 
surveillance system

Article 5 and 
Annex 1

Subnational 
level (eg, state or 
province)

Confirm and assess urgent 
events and report 
immediately; in case of an 
urgent event, report all 
essential information to 
national level public health 
authority (eg, China Center 
for Disease Control and 
Prevention) 

Dec 27, 2019 (ie, 
immediately upon 
detection at the 
subnational level [Hubei 
province])

Unclear Unclear if this action occurred, but direct national 
reporting from local to national levels, bypassing 
subnational level, is permitted; unclear when and if 
the Hubei Provincial CDC reported to the Chinese 
National Government

Event reported to 
national level (t2)

Article 6 and 
Annex 1

State Assess all reports of urgent 
events within 48 h; China 
NFP to notify WHO (per 
Articles 6 or 7) if conditions 
are met

Jan 1, 2020 (t2 + 48 h at 
most)

Jan 3, 2020 
(t1 + 168 h, 
or t2 + 96 h)

Upon learning of the cases (Dec 30, 2019), the NHC 
commenced investigation; cases probably satisfied 
the IHR definition of urgent,4 requiring assessment 
within 48 h, but it is not necessarily evident during 
the early stages of an outbreak whether an event 
meets this definition; no action appears to have been 
taken by Jan 1, 2020 (no statements exist that 
Annex 2 was used by national authorities to assess if 
an Article 6 notification was required)

Event is a potential 
PHEIC

Article 6.1 and 
Annex 2

State Notify WHO of potential 
PHEIC within 24 h of 
assessment, via NFP

Dec 31, 2019 (t2 + 24 h 
at most)

Jan 3, 2020 
(t1 + 168 h, 
or t2 + 96 h), 
or Jan 4, 2020 
(t1 + 192 h, 
or t2 + 144 h)

No statements exist that the Annex 2 assessment 
process was followed, or of a clear Article 6 
notification; a potential PHEIC includes a serious 
public health impact and an unusual or unexpected 
event (these were probably already met at this stage; 
however, whether a novel pathogen meets the 
criteria for constituting a potential PHEIC requires a 
degree of subjective assessment); China NFP 
confirmed information on Jan 3, 2020; although 
States must confirm if Article 6 is triggered following 
an Article 10 request, whether China’s response 
included this is unclear; on Jan 4, WPRO stated 
“China has reported to WHO regarding a cluster of 
pneumonia cases“42

Event is a potential 
PHEIC 

Article 6.2 
and Annex 2

State Provide accurate and 
sufficiently detailed public 
health information

Ongoing (ie, in a 
“timely” manner, as 
stated in Article 6.2)

Information 
actively sought 
by WHO

WPRO requested further information (Jan 4, 2020); 
WHO awaiting further information (Jan 5); 
similar statements about the provision of 
information from WHO’s Director-General in January; 
viral genetic sequence first shared

Event is unexpected or 
unusual and is a 
potential PHEIC

Article 7 State Provide all relevant public 
health information

Ongoing (ie, in a 
“timely” manner”, as 
stated in Article 7)

Information 
actively sought 
by WHO

As above

Event is not a potential 
PHEIC, including if 
information to assess is 
insufficient

Article 8 State Advise and consult WHO on 
event and appropriate 
control measures, via NFP

Ongoing NA Article 8 consultation request does not appear to 
have occurred

Event is not a potential 
PHEIC, and more 
information becomes 
available

Annex 2 State Reassess when more 
information becomes 
available to determine if a 
notification under Article 6 
is required

Ongoing None No indications Annex 2 assessments occurred; 
might have justified Article 6 notification delays

(Table continues on next page)
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spillover. Efforts have taken place to coordinate between 
relevant international organisations, such as WHO, the 
World Organisation for Animal Health, and the Food and 
Agriculture Organization, in a tripartite collaboration, 
and to improve surveillance using One Health 
approaches through the voluntary Joint External 
Evaluation tool for assessing public health capabilities 
related to the IHR. This tool expressly includes One 

Health surveillance targets designed to link early warning 
surveillance systems under both IHR and World 
Organisation for Animal Health obligations. However, 
international governance and individual national 
obligations remain largely fragmented among sectors 
and legal instruments, and stop short of the integration 
necessary for the increased zoonotic risk posed by the 
Anthropocene.80

Relevant IHR 
article

Applicable 
intervenient

Response required by IHR IHR-stipulated timeline Timeline of 
COVID-19 
actions

COVID-19 event

(Continued from previous page)

Reports of an event 
from other sources 
(on receipt of t3)

Article 9.1 WHO Assess reports from other 
sources, communicate to 
the State where the event is 
allegedly occurring

Ongoing (t3) WHO obligation First media report (Dec 31, 2019); Taiwan contacts 
the WHO headquarters (Dec 31); New York Times 
contacts WHO Country Office with a news request; 
WHO headquarters detects ProMED reports; WHO 
Country Office sees local bulletin from WMHC

In case of evidence of a 
public health risk to 
another State from 
exported or imported 
cases (t4)

Article 9.2 Other States Inform WHO within 24 h of 
receipt of evidence

t4 + 24 h at most NA NA

Reports of an event 
from other sources 
(verification)

Article 10.1 WHO Request verification from 
State of other reports

Ongoing Jan 3, 2020 
(0415 h CET; 
t3 + 72 h)

WHO Country Office seeks information from the 
Chinese Government (Dec 31, 2019); WPRO IHR 
Focal Point requests information from China’s NFP 
(Jan 1, 2020); WHO headquarters requests WPRO to 
use Article 10 (Jan 1); WPRO sends formal verification 
request under Article 10 (Jan 3; this action appears to 
have been the only one meeting Article 10 
verification steps)

If WHO seeks 
verification of reports 
from other sources (t5)

Article 10.2 State Upon request, verify and 
provide, within 24 h, 
acknowledgment of request 
and available public health 
information on the events 
and assessment of events 
under Article 6 (and relevant 
public health information)

t5 + 24 h at most Jan 3, 2020 
(0915 h CET; 
t5 + 5 h)

China NFP acknowledges verification request 
received and verifies information within 5 h; 
no detail on whether China then made an official 
Article 6 notification, or if Annex 2 was used; 
no further public health information appears to 
have been provided (WPRO requests more info on 
Jan 4, 2020)

WHO can share 
information with other 
States

Articles 10.4, 
11.1, and 11.3

WHO If State doesn’t accept offer 
of collaboration (Article 
10.3), WHO may share 
information with other 
states if justified by the 
magnitude of the public 
health risk (Article 10.4); 
similarly, WHO must share 
information it receives that is 
necessary to enable a public 
health response to the risk 
with other states, if there is 
evidence confirming 
international spread, if 
control measures are unlikely 
to succeed, or if international 
measures are immediately 
needed (Articles 11.1 and 
11.2); in such cases, WHO 
must consult with the 
affected State (Article 11.3)

No stipulated time for 
notifying other states; 
decision based on 
whether there is a public 
health risk to other 
states

Jan 4, 2020 
(0422 h CET)

WHO informed China it would notify all IHR Focal 
Points; unclear which provision WHO was sharing 
information under; if China did not reject assistance 
under Article 10.3, Article 11 might apply to the 
disclosure of information (which would allow public 
sharing of information, consistent with WPRO’s 
tweet and DONS on Jan 4, 2020)

Time markers under the IHR are t1 for cases first detected, t2 for event assessed by State, t3 for WHO receiving report from other sources, t4 for the timepoint at which other states must report if they receive 
evidence of event in another state (not relevant in this scenario), and t5 for verification requested. CDC=Center for Disease Control. CET=Central European Time. DONS=Disease Outbreak News. IHR=International 
Health Regulations. NA=not applicable. NFP=National Focal Point. NHC=China’s National Health Commission. PHEIC=Public Health Emergency of International Concern. WMHC=Wuhan Municipal Health 
Commission. WPRO=WHO’s Western Pacific Regional Office.

Table: Comparison of IHR time periods with the COVID-19 chronology by phase and action criteria
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In addition to commitments to mitigate the increas-
ing pressures on zoonotic drivers, such as land use 
change and climate change,81,82 special urgency exists 
for coordinated, evidence-based, and international 
governance for zoonotic risk.83,84 This governance should 
precede the moment when cases are detected in humans 
(with a view to preventing spillovers) and include cross-
sectoral shared systems,82 as well as obligations for local 
capacity building, regular and transparent surveillance 
and notifications, data sharing, and risk assessment.85 The 
establishment of the One Health High Level Expert Panel 
in May, 2021, by WHO, the World Organisation for Animal 
Health, the Food and Agriculture Organization, and the 
UN Environment Programme intends to build processes 
for the development of the scientific evidence base and for 
advancing policy advice for One Health. In addition, 
increasing recognition of planetary health approaches, 
which expressly address equity, sustainable development, 
and economic, social, and political drivers of health risks, 
serves to expand consideration of zoonotic risk in a wider 
context.86 Evolving surveillance technology through 
artificial intelligence, serology surveillance, and whole-
genome sequencing offer promising and innovative ways 
to enhance the efficiency and speed of future outbreak 
detection. However, fragmented governance between 
human and animal health and inefficiently cohesive 
efforts in public health science and equity, access to 
pathogen samples and sequence data, and equitable 
sharing of benefits from their use are hindering progress.81 
To address legal gaps, the international community should 
support the tripartite collaboration and translate the future 
work of the One Health High Level Expert Panel into 
national obligations and policy making.

Enhancing detection for high-impact respiratory 
pathogens 
Recognising the threat of novel emerging diseases, the 
2005 revision of the IHR (in the wake of the SARS 
outbreak) broadened the scope of surveillance obligations 
on States Parties to capture a range of public health 
threats, rather than setting a list of specific notifiable 
diseases. Articles 5 and 6 and Annexes 1 and 2 of the IHR 
outline surveillance and notification principles and 
guidance, but specificity on implementation is 
insufficient, such as nuances for types of events and the 
scope of domestic laws, policies, and processes that could 
serve as both enablers and barriers to rapid and 
comprehensive detection and notification. As shown 
during the COVID-19 pandemic, concerns regarding the 
operation and implementation of these articles were a 
particular concern. More specific and rigorous 
translational activities, including the use of epidemic 
simulations that test clinical, technical, legal, and 
governance capabilities, should be tested on the grounds 
such that deficiencies can be identified and corrected.

In addition to the formal requirements of the IHR, a 
process of voluntary Joint External Evaluation has been 

developed to support IHR capacity building. Although 
the Joint External Evaluation addresses countries’ 
capacities that include both event-based and indicator-
based surveillance, the events at the early stages of the 
emergence of SARS-CoV-2 cases in humans prove a 
crucial need for States Parties to rapidly adjust syndromic 
surveillance and switch to proactive surveillance, 
especially when initial cases indicate the possibility of a 
respiratory pathogen.

In the period immediately after the genetic sequencing of 
the new virus, broader syndromic case definitions and 
active surveillance might have identified what appears to 
have been a substantially greater number of COVID-19 
cases and a greater extent of spread in all geographies than 
was recorded in the early phase of the pandemic. Estimating 
the true extent of infection was not possible until diagnostic 
testing was developed and case fatality rates estimated. 
Even after the development of diagnostic tests, estimates of 
the true extent of national and international spread appear 
to have been limited by narrow early screening criteria that 
focused primarily on direct travel history from Wuhan. 
This approach did not adequately take into account the 
speed and scale of globalised international travel, 
particularly during the Lunar New Year period. A more 

Panel: Assessing the IHR against the chronology of the 
COVID-19 response 

Our chronological map has highlighted the following key 
areas in which the experience with the COVID-19 pandemic 
points to the need for reform of the International Health 
Regulations (IHR):
• Inclusion of the assessment of governance and leadership 

capacities for rapid assessment, notification, and early 
outbreak response

• Removal of constraints in WHO reporting publicly on 
events with pandemic potential in advance of or 
alongside verification

• Greater specificity on the scope of information to be 
shared with WHO, and that WHO can share with States 
Parties and other entities, including viral genetic sequence 
data (where available)

• Closer definition of the nature of events to be reported 
from local and subnational levels to national level and 
national level to WHO including in the case of a 
potentially high-impact respiratory disease

• Streamlined processes to facilitate WHO verification of 
events detected through conventional and 
open-intelligence surveillance within 24 h of the 
first signals being received

• More open and transparent proceedings of the IHR 
Emergency Committee, and clearer and more objective 
criteria for determining a Public Health Emergency of 
International Concern

• Presumption that assistance to, and cooperation of, 
States Parties will be required in outbreak response
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inclusive case definition of confirmed and suspected 
cases—for example, not restricting the case definition to 
travellers from Wuhan—might have resulted in earlier 
detection and response in countries, and in potentially 
more accurate estimates of the size of the outbreak. Early 
definitions and surveillance also did not appear to 
adequately factor in the possibility of human-to-human 
transmission, despite known mechanisms of transmission 
for high-impact respiratory pathogens such as influenza 
viruses and coronaviruses (eg, SARS-CoV and MERS-CoV). 
Given its quick spread and propensity for silent 
transmission, COVID-19 demands global disease detection 
adjustments that promptly consider possible asymptomatic 
trans mission and cryptic viral circulation outside from 
original epicentres.

Future outbreaks of novel diseases with respiratory 
features should be approached with a rebuttable 
presumption of the risk of sustained human-to-human 
and asymptomatic transmission, which is consistent 
with a precautionary approach warranted by the potential 
scale of harm in not doing so. Rebutting this presumption 
should be investigated with urgency to avoid unnecessary 
disruption, and the full suite of clinical, epidemiological, 
and laboratory data about early possible cases should be 
actively collected.

Enhancing rapid and comprehensive notifications from 
States Parties 
A rebuttable presumption of the risk of a high-impact 
respiratory pathogen should also extend to States Parties’ 
obligations to notify WHO and to immediately and 
transparently share the full suite of clinical, 
epidemiological, and laboratory data about early possible 
cases. Although the sharing of these data is already a 
legally binding obligation under the IHR, as the 
chronology notes, waiting for a State Party to make (or be 
able to make) an Article 6 notification of a potential 
PHEIC might not be sufficiently timely to prevent the 
spread of potential high-impact respiratory viruses. In 
the absence of evidence and a specific presumption of 
the risk of a potential high-impact respiratory pathogen, 
the delays needed to gather this information to complete 
the Annex 2 questions can have substantial consequences. 
Whereas Annex 2 includes the immediate notification of 
SARS as a potential PHEIC, there is scope for Annex 2 to 
be amended, or Article 6 to be interpreted, to always 
include immediate notification of respiratory illness 
clusters as potential PHEICs, similarly to the requirement 
that any novel human influenza is reported as a potential 
PHEIC. Although flexibility under the IHR would enable 
a State Party to notify or seek consultation from WHO in 
such cases, this conceptual change might shift the 
current norms towards a presumption of cross-border 
risk. A similar purpose would be served if States Parties 
adopted new procedures for immediate notification of 
potential high-impact respiratory pathogens under a new 
pandemic treaty.

The chronology shows the complexity of the early 
stages of an outbreak, including WHO’s limited power 
to act on other reports received. Other international 
legal regimes, in particular nuclear and chemical arms 
control regimes, have verification and investigatory 
powers. However, these powers largely serve as com-
pliance and verification of breached obligations, and are 
also set to be used in the biological arms control space. 
Taking lessons from these regimes but focusing on 
promoting greater public health capacity to respond to 
an outbreak rather than on a punitive response, WHO 
should have full authority to investigate pathogens with 
cross-border potential within, for example, 3 days of an 
event being reported in any State Party, which could 
include the ability to deploy a public health outbreak 
investigation team, with a focus on rapid public health 
validation and response, and to publish initial findings. 
Any investigation mechanism must also consider the 
public health implications from potential unintended 
consequences of tightened domestic in formation 
controls, and the importance of protecting health-care 
workers’ rights to share information about potential 
outbreaks.87

Developing a clear, transparent, and responsive global 
alert system 
Earlier warnings and better information sharing about 
the risk posed by the outbreak might have had a 
substantial effect on the eventual extent of the pandemic. 
Considering the events detailed in the chronology, 
including the alarm given by some areas and governments 
in early January and the international spread confirmed 
by mid-January, an IHR Emergency Committee could 
have been convened earlier. Furthermore, the PHEIC 
declaration should have been made sooner, supported by 
the rapid growth in the number of cases in China and 
elsewhere, even over the course of the Emergency 
Committee’s first 2-day meeting.

The procedures for PHEIC declarations should be 
clearer and more transparent. The delay in the PHEIC 
declaration can be partly attributed to the IHR themselves, 
which focus WHO’s deliberations on whether the affected 
country has the capacity to contain the threat and whether 
the pathogen is likely to spread internationally. With better 
understanding of the situation through Emergency 
Committee deliberations that are more open than the 
current post-meeting summary statements, governments 
would be better able to assess their capabilities and 
vulnerability even if a PHEIC is not declared. PHEIC 
declarations are ultimately made by WHO’s Director-
General, who might take into account a broad range of 
factors in addition to the advice of an Emergency 
Committee. Among other considerations, the Emergency 
Committee should give greater weight to the global health 
consequences of not declaring a PHEIC, especially if there 
is a risk that the event involves a high-impact respiratory 
pathogen. PHEIC criteria as they have been interpreted by 
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the Emergency Committee set a threshold that requires 
both the risk of the outbreak to be high, and a judgement 
that the State Party where the outbreak first occurs will not 
have the capacity to contain it. In this context, States 
Parties will naturally want to defend their capacity for 
response and might delay reporting outbreaks that 
might potentially be declared a PHEIC. However, the goal 
of pandemic containment would be better served by 
changing the incentives so that seeking international 
cooperation is rewarded as a sign of good global 
citizenship, rather than as an admission of poor capacity 
to deal with a novel public health threat.

The chronology also shows inconsistent messaging 
on the part of WHO over which countries were at risk. 
When WHO did recommend a PHEIC declaration on 
Jan 30, 2020, the Emergency Committee stated that a 
global coordinated effort was needed to enhance 
preparedness in other regions of the world that might 
need support. It also noted that further international 
spread could occur in any country and that all countries 
should be prepared to identify and contain it. In a news 
conference on the same day, WHO’s Director-General 
said: “the main reason for this declaration is not because 
of what is happening in China, but because of what is 
happening in other countries. Our greatest concern is the 
potential for the virus to spread to countries with weaker 
health systems, and which are ill-prepared to deal with 
it”.65 With the focus on weaker health systems, high-
income countries without previous experience with 
outbreaks of novel coronaviruses and with advanced 
health systems and higher preparedness scores might 
have been lulled into a false sense of security. Without 
adequate simulation exercises to test the systems in place, 
many countries were caught off-guard, without a clear 
understanding of what they were and were not capable of 
achieving. COVID-19 has shown that assumptions about 
disease emergence and transmission and capabilities to 
respond to infectious disease threats are not only incorrect 
but pose a risk to global health security.88

Promoting comprehensive and evidence-based global 
responses 
Because many countries delayed public health responses 
beyond border screening—even after the PHEIC 
declaration—until COVID-19 had infected communities 
domestically, no guarantee exists that an earlier declaration 
alone would have substantially changed the international 
response. Although national responses varied substantially 
in the crucial first 6 weeks after the PHEIC declaration, 
they were mostly too slow and inappropriately tailored to 
prevent the pandemic. There are many reasons for this 
delayed response, including insufficient capacities, 
capabilities, and previous experience in some countries, 
imprecise evaluations of readiness, ambiguous 
communication of risk to high-income countries, distrust 
in scientific evidence, and insufficient political will in 
some of the most affected States Parties.3

Existing international governance and law give 
insufficient guidance and defined obligations for what 
measures States Parties should take after a PHEIC 
declaration. As per the IHR, WHO’s Director-General 
must issue Temporary Recommendations to States 
Parties, but these are, by definition, non-binding, and no 
enforcement mechanism exists beyond WHO requesting 
States Parties to provide a public health justification 
where additional health measures substantially interfere 
with international traffic. Whether through IHR reform 
or in a new pandemic treaty, there is a compelling 
rationale for States Parties to be required to conduct 
immediate national risk assessments after a PHEIC 
declaration.

Furthermore, the Temporary Recommendations 
against travel restrictions were promptly ignored by 
many countries, which might also have given some 
States Parties a false sense of security and delayed 
appropriate national public health measures. The nuance 
and evidence base concerning travel restrictions for a 
high-impact respiratory pathogen has changed as a result 
of this pandemic,89 which can have implications for 
future outbreaks. States Parties might be more willing to 
delay notifying WHO of disease outbreaks to avoid the 
now more widely accepted necessity of travel restrictions, 
for example. The injunction of the IHR against 
unnecessary trade and travel restrictions are designed to 
prevent the use of public health emergencies as a tool to 
gain trade advantages. However, as the experiences of 
COVID-19 and other pandemics show, in some contexts 
the prompt restriction of travel can greatly reduce the 
growth of an epidemic, both within or between national 
borders. These experiences must be factored into any 
consider ation of a potential pandemic treaty.

Before the COVID-19 pandemic, experts identified the 
insufficient evidence base for vital non-pharmaceutical 
interventions for a high-impact respiratory pathogen 
(eg, travel restrictions) as a global health security risk.5 
With COVID-19 proving the crucial nature of non-
pharmaceutical interventions as the first line of defence 
against a novel pathogen, all efforts must be made to 
establish which interventions are effective and under 
what circumstances. Given how the delays seen in many 
countries contributed to the exponential increase in 
global transmission, particularly during February and 
March, 2020, we recognise that a limitation of this Health 
Policy is the scarcity of systemic analysis of the timing 
and nature of national government actions after 
international alerts. However, a precise under standing of 
the communication and actions during the earliest stages 
of the pandemic has allowed the assessment of detection, 
alert, and notification systems in detail.

The case for a global pandemic treaty 
Our analysis is of particular relevance to reforms to the 
international systems for pandemic preparedness, 
including consideration of a potential Framework 
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Convention on Pandemic Preparedness and Response, 
which will be the topic of a Special Session of the World 
Health Assembly in November, 2021. The Independent 
Panel, the IHR Review Committee tasked with con-
sidering potential reforms to the IHR, and various States 
Parties are recommending that the international 
community considers a pandemic treaty.26 Our mapping 
of the chronology against IHR requirements shows a 
range of areas beyond the mandate or interpretation of 
current WHO instruments that should be considered for 
improvement of global pandemic governance. Different 
proposals have varying levels of political feasibility. 
However, given the worldwide impact of the COVID-19 
pandemic and current political momentum towards a 
pandemic treaty, the international community has a vital 
and time-limited opportunity to reset the international 
system for pandemic preparedness and response. The 
importance of this international reset could not be clearer, 
and, once implemented, must not be left to languish: any 
reforms or new instruments that establish new States 
Parties obligations, mechanisms, or international 
organisation powers should be supported by an ongoing 
multilateral process, such as regular conferences of 
parties. Such regular meetings of parties to the IHR or a 
new pandemic treaty will be essential to build the norms 
and international trust needed for an international system 
capable of preparing for, and responding to, future novel 
health threats.26

A pandemic treaty presents the opportunity to enact 
comprehensive reform in pandemic preparedness and 
response. Building on the gaps identified in this analysis, 
we argue that four considerations exist that support the 
case for—and provide the foundation for items to include 
in—a global pandemic treaty.

First, a pandemic treaty centred on the principle of 
equity would be an important signal of international 
commitment to guard against the entrenchment of global 
division and injustice. The differing effects of public 
health measures between countries with different 
income levels  and inequitable global vaccine access and 
distribution has resulted in a divergent response to 
COVID-19, wherein the pandemic threat recedes in 
wealthy countries with high vaccine coverage, but persists 
in resource-constrained settings, with the potential of 
becoming an endemic disease with frequently fatal 
consequences. A pandemic treaty is an opportunity not to 
only move beyond the prioritisation of notifications and 
national sovereignty under the IHR, but to develop and 
instil norms of equity, justice, and global public goods 
of pandemic preparedness and response. Second, a 
pandemic treaty could provide high-level comple mentarity 
to the IHR and any potential post-pandemic reforms and 
proactive multidisciplinary approaches to zoonotic risk. 
Third, the treaty would be an opportunity to establish 
greater accountability, outbreak support, and global access 
to vital public health information. Under Article 2(d) of 
the WHO Constitution, WHO technical assistance and 

emergency aid is limited to where it is requested or 
accepted by WHO Member States. The IHR is consistent 
with these procedures, where WHO’s investigative powers 
are limited to offering consultations (Article 8). In 
addition, in drafting the IHR, WHO Member States 
carefully limited WHO powers, requiring that the 
organisation verify any reports from other sources, such 
as other States Parties and the media, with the affected 
State, and imposing confidentiality requirements unless 
the event is determined to be a PHEIC or evidence exists 
of risk of international spread (Article 11), pointedly 
preserving state sovereignty.90 In addition, no express 
requirement that States Parties share genetic sequence 
information for a pathogen exists under the obligation to 
share public health information established by Article 6. 
Although this gap could be addressed through interpretive 
guidance on Article 6 of the IHR by the World Health 
Assembly, a pandemic treaty would create a wider 
opportunity to endorse the goal of enhancing rapid, open, 
and ongoing sharing of sequence data for pathogen 
identification, genomic epidemiology, tracking of variants, 
and the development of diagnostics, therapeutics, and 
vaccines. Finally, development of a solid evidence base for 
non-pharmaceutical interventions must be factored into 
any consideration of an international systems reset. 
The pandemic treaty might serve as an opportunity 
to establish processes and entities—similar to the 
processes of the Intergovernmental Panel on Climate 
Change or Intergovernmental Science-Policy Platform on 
Biodiversity and Ecosystem Services—tasked with 
building an evidence base for future global health risks 
and response measures,83 which recognises that although 
spillover events can be reduced, they are unlikely to be 
completely prevented. Nevertheless, transparent early 
alerts, building strong health systems, clear public health 
protocols, universal access to health care, coordinated and 
evidence-based global responses, and constant testing and 
revisions of systems and protocols might prevent the next 
outbreak from becoming a pandemic.

Conclusion 
Several actions taken early in the COVID-19 pandemic 
merit recognition. Clinicians and laboratory staff in 
Wuhan were quick to investigate suspicious cases and 
collect and analyse samples. Researchers sequenced the 
genome of the novel virus rapidly, enabling its sharing 
with the international community and allowing a reliable 
test to become available quickly. Once WHO was alerted 
to the outbreak, the organisation took immediate steps to 
activate requests for more information and initiate a 
response. Although they caused severe hardship, the 
public health measures introduced in Wuhan from 
Jan 23, 2020, helped to drastically contain transmission in 
China, showing that public health measures could rapidly 
reduce transmission.

The collected evidence of the global devastation caused 
by SARS-CoV-2 clearly indicates much room for 
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improvement exists to ensure a more rapid and efficient 
response in the future, particularly for potentially 
high-impact respiratory pathogens, which are most 
likely to cause the next pandemic. Information about 
cases and their characteristics could have been shared 
faster. There was insufficient clarity around the 
interpretation of IHR requests from WHO and other 
countries, and a complex interplay among the three levels 
of WHO (country, regional, and headquarters) and their 
interaction with the Chinese authorities. Few restrictions 
were in place in Wuhan before Jan 23, despite evidence 
that transmission was already occurring in other parts 
of the country and internationally. Most countries 
instituted containment measures only after substantial 
intra-country spread was evident. With the benefit 
of hindsight, the precautionary principle was not 
sufficiently exercised in assessing human-to-human 
and asymptomatic transmission or in the declaration 
of a PHEIC, despite the obvious concern of many 
health jurisdictions, especially those with recent 
memories of the consequences of recent epidemics, as 
they began to rapidly institute initial containment 
measures. Instituting movement restrictions earlier, 
before millions began travelling for Lunar New Year 
celebrations and other activities nationally and 
internationally, would have helped to curb transmission, 
as shown by the rapid reduction in transmission after 
these measures were implemented. When the outbreak 
was ultimately designated a PHEIC, many countries still 
did not respond adequately. In addition, the evidence 
base for control measures was insufficient, and guidance 
around control measures were frequently inconsistent. 
These are important lessons for future new international 
governance arrange ments. Enhanced requirements 
should seek to ensure that all countries respond to 
PHEICs and protect their populations, as a bare 
minimum, by conducting urgent and comprehensive 
risk assessments. These efforts, alongside a commitment 
to open science and the rapid deployment of the best of 
scientific responses, are essential to reduce the spread, 
morbidity, and mortality of future emerging outbreaks.

The present world is highly interconnected, and deadly 
pathogens can spark potential pandemics in a matter of 
days. The COVID-19 pandemic not only revealed and 
exploited gaps in current disease detection, alert, and 
response mechanisms, but also plainly showed that a 
reset of the global health and health security system as 
a whole is required. A global pandemic treaty might be a 
key opportunity to secure these changes. The IHR can be 
interpreted as being based on an outdated and unfounded 
assumption that low-income countries are the weak links 
in global health security. COVID-19 disproved that 
assumption, wreaking havoc in some of the wealthiest 
and reportedly best-prepared countries. The pandemic 
has shown the immeasurable value of leadership and 
rapid, evidence-based decision making to activate 
national capacities, and the dire consequences when they 

are undervalued. This pandemic also provides a clear 
argument for rules and norms that enhance transparency, 
information sharing, and collaboration among countries 
for all international collective health and security. 
Responses to COVID-19 can be seen as a test for a future 
emerging infectious pathogen that could spread even 
more rapidly and be many times more devastating in 
health and economic effects. Collectively, the inter-
national system and countries have failed this test, 
proving the need for a new framework that assumes risk 
in all countries and demands universal commitment to 
rapid detection and fully transparent and timely com-
munications and responses.
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