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Summary. One of WHO primary function is to control and monitor internationally the spread of infectious 
diseases of the common killers. After SARS-COV, the International Health Regulations (IHR) was adopted 
in 2005 by all 194 member states to set up national preparedness for an efficient “early alert and response 
system”. COVID-19 is a novel virus with an unpredictable course and many uncertainties about its biological, 
clinical and epidemiological characteristics. COVID-19 is a game changer and calls for a revision of IHR 
as well as a more biological, clinical and community-cantered preparedness strategy. (www.actabiomedica.it)
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WHO and IHR: historically shaped by Coronaviruses

The World Health Organization (WHO), since 
its constitutional establishment in 1946, has a central 
and historic role in the coordination and management 
of global health and diseases, from communicable dis-
eases like influenza and HIV or non communicable 
diseases like mental health or obesity. In order to be 
able to efficiently engage in this monitoring function 
at the global level, the WHO Constitution1, under 
Articles 21(a) and 2, gives authority upon the World 
Health Assembly, to adopt conventions or regulations 
« designed to prevent the international spread of dis-
ease » as to ensure international and national health 
security (1). 

Transnational concern for controlling and regu-
lating the transmission of deadly diseases beyond na-
tional borders with quarantine measures is not new. In 
1838, the Superior Council of Health of Constantino-
ple was established to supervise the Sanitary Regula-

1 - The Constitution was adopted by the International Health Confer-
ence in New York (19 June - 22 July 1946), signed on 22 July 1946 by 
the representatives of 61 States, and entered into force on 7 April 1948.

tion of the Turkish port between Asia and  Europe to 
prevent the contagion and spread of cholera. This was 
followed by fourteen “International Health Confer-
ences” from 1851 to 1938, the first being organized 
by the French Government, with the objective to 
standardize international quarantine measures for all 
Mediterranean ports to combat the contagious spread 
of cholera, plague and yellow fever. According to his-
torical analysis, these conferences and standards played 
an important reference role for World Health Organi-
zation international regulations (2). The late XIXth 
century framework was based on scientific knowledge 
and infectious diseases control structured with primary 
measures of  medical inspection, quarantine and isola-
tion of the ill (3, 4). 

During last Century, the technological and post 
WWII industrial revolution substantially increased 
travel and trade between nations in the world, es-
calating the emergence (or re-emergence) of com-
municable infectious diseases threats. The growing 
concern of transborder contagion transmission led 
to the adoption in 1969 by WHO member states of 
the first legally-binding International Health Regula-
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tions (IHR) with six « quarantinable diseases »2  which 
was reduced by an amendment in 1981 to three main 
global diseases to be closely monitored :  yellow fever, 
plague and cholera. The earlier efforts of WHO were 
to merely “patrol borders” against the incursion of 
epidemic diseases which historically were major and 
common killers in the absence of antibiotics and pre-
ventive vaccines (2). One could add that medical and 
clinical expertise was at that time considered as the 
centre stage of disease control. At the turn of the XX-
Ist Century, the 2002-03 global outbreak of SARS-
COV (Severe Acute Respiratory Syndrome caused 
by SARS Coronavirus) became the first public health 
emergency of international concern (PHEIC) of our 
newly webwide globalized Century. The WHO Direc-
tor-General then, Dr Gro Harlem Brundtland, took 
the lead in coordinating this global health emergency 
by immediately releasing transparent communica-
tion about the knowns and unknowns, claiming full 
disclosure of data after late notification from China, 
and firmly recommending travel restrictions and pre-
ventive actions from every country. This was accom-
plished through a huge information and data gath-
ering/tracking/tracing operation of SARSCOV (or 
SARS-COV) with multiple parallel actions Such as 
isolating cases. Furthermore, WHO made an appeal 
to the international scientific community to further 
research on COV and animal-human transmission. In 
eight months, WHO was successful at eradicating the 
SARS-COV epidemic that affected 26 countries and 
caused 8096 cases and 774 deaths mainly owing to 
early isolation of the ill and quarantine measures (5).

The lessons learnt by SARS-COV, in particular 
by the transborder epidemic and epicurve surge due 
to information delays on reporting and lack of border 
containment, triggered the spread of SARS worldwide 
and led to the thorough revision of the “IHR 2005”, 
adopted during the 58th World Health Assembly in 
2005 by 194 member states across 6 regions3 (6).

IHR 2005 was designed to be practical and use-
ful with detailed yet culturally adapted measures and 
rules: new criteria for early reporting, four typologies 

2 - Six “quarantinable diseases” : cholera, plague, yellow fever, small-
pox, relapsing fever and typhus
3 - WHA88.3 : https://www.who.int/ipcs/publications/wha/ihr_reso-
lution.pdf

included in PHEIC events and potential pandemic: 
(1) infectious (human + zoonoses), (ii) foodborne, (iii) 
chemical and (iv) radionuclear. A new methodology 
was put in place with more precise step-by-step risk 
assessment and a decision tree algorithm (Annex II). 
New tools and protocols/certifications are included  
for control and inspection at borders (entry points: 
land, ports, airports), quarantines and isolation meas-
ure and risk communication tools (7).

The identified weaknesses in epidemic/pandemic 
national management of SARS-COV triggered the 
need for training and preparing countries at the best 
to an “early warning alert and response system” with a 
24h/7days surveillance and monitoring system. Strong 
“outbreak readiness” would prevent and mitigate the 
highly contagious infection transmission within and 
between borders and avoid outbreaks and subsequent 
risks of uncontrollable spread of disease. Those ca-
pacities were implemented by WHO with three uni-
versities through multiple training and i-course with 
WHO regional focal points (6, 8).

After recent other outbreaks such as MERS-COV 
in the Middle East or Ebola in West Africa (9), many 
experts raised concern about the need for updating and 
adapting IHR to reinforce early detection, thus early 
measures to contain the spread and criticized the lack 
of preparedness which, in the case of Ebola, led to a 
high toll for a very contagious but usually “easy to con-
tain” infection (10).

Uncertainties of Coronaviruses: a challenge for IHR

Human coronaviruses were first characterized in 
the 1960s and were found out to be responsible for 
high prevalence of upper respiratory tract infections in 
children; the SARS-COV epidemic highlighted the 
zoonosis and challenge of the animal-human trans-
mission (11). 

Since 2003, many new human coronaviruses have 
been identified with existing tests, including the severe 
acute respiratory syndrome coronavirus, which caused 
significant morbidity and mortality. Although much 
effort has been focused on developing a SARS vac-
cine, years after its outbreak was over, no viable vac-
cine emerged beyond the animal testing (12). To this 
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date, no vaccine has developed from animal testing, as 
the Coronaviruses have complex configurations, are 
host specific and can infect humans and a variety of 
animals, resulting in newly infected humans with dif-
ferent strains and development such as with MERS-
COV (13).

IHR 2005 most important instrument for “detec-
tion  and early notification to WHO and investigation” 
is the Annex II decision-making tool. Four epidemic 
diseases require immediate notification irrespective of 
context: smallpox, poliomyelitis, human Influenza new 
subtypes and SARS. However the fact that different 
Coronaviruses family are not explicitly mentioned al-
though associated (i.e. MERS-COV) might be mis-
leading into underestimating high risks of the Coro-
navirus family subtypes in light of numerous scientific 
articles describing not only the risks, but its clinical 
symptomatology, and clinical uncertainties (12, 13).

Despite the fact that the WHO IHR is an impor-
tant instrument based precisely on the coronaviruses 
family, the COVID-19 shows it has reached its limit 
and a deeper reflexion is needed for the future. Fur-
thermore, According to a recent WHO study review-
ing IHR implementation in the world, 50% of the 182 
countries analysed have “strong operational readiness 
capacities in place” (9). This result certainly reflects the 
readiness of past PHEIC and pandemics, but the real-
ity shows that new unknown agents can remain un-
known for an extended time and remain unpredictable 
with high contagious rates. Thus, “readiness” criteria at 
all levels need to be revisited and upscaled to effective 
response to toxic agents of health concern with obscure 
origins. unknown characteristics and unpredictability 
patterns with high risk  for specific groups; for exam-
ple, the elderly with or without comorbidities and/or 
specific biosystemic and biosecurity conditions. Many 
experts have expressed concern about it and asked for 
a revision of IHR to adapt it to experiences and lessons 
learnt (10, 14).

COVID-19: a moving and mutating target

COVID-19 is unfolding in a timeline in the world 
with different patterns like a flock of multiplying and 
mutating invisible birds following airways. New initia-

tives are flourishing in different regions all facing the 
same contradictions and uncertainties.

As described in March 2020 by Cucinotta and 
Vanelli (15), COVID-19 is a novel disease with in-
completely described clinical course and uncertain risk 
factors and risk transmission. During the course of the 
COVID-19 spread throughout the world, more test-
ing, tracing and tracking has been put in place, how-
ever the data collected remains incomplete, marked by 
inconsistencies and contradictions between and within 
countries.  Comparability of health systems response 
to the pandemic or between countries of regions will 
pose a central methodological problem: populations 
have not been all tested for COVID-19 epidemic 
characteristics: infected healed vs died, infected (a) 
symptomatic vs asymptomatic, (a)symptomatic infect-
ed contagious vs non contagious vs unknown infected 
immune but contagious.

A lack of global and local scientific consensus on 
COVID-19 outbreak remains to this date on a wide 
range of issues: origin of the virus (i.e. case 0), differ-
ent mutations of the virus, dynamics and lifetime of 
the virus (i.e. mutation, elements of HIV), character-
istics and determinants of transmission rate of conta-
gion (R0 scale), multi-epidemiological approach, in-
consistent clinical manifestations, standard treatment 
vs differential symptomatology, socio-environmental 
factors, post-exposure and reliability of immunity so-
lutions with a mutating virus (i.e. antibody tests, vac-
cines for a given strain). The current uncertainty and 
unpredictability of COVID-19 calls for the emergence 
of a new scientific consortium of expertise in all those 
domains to proceed to a large data and case mapping, 
which will serve in the construct a new preparedness 
paradigm based on multilevel expertise. The “readi-
ness” to future uncertain outbreaks will depend on our 
capacity to be best prepared to prevent and respond 
rapidly to scientific and clinical uncertainties locally, 
while collaborating internationally towards consensus 
building. For example, as presented on Michigan Uni-
versity School of Public Health by the chair of epide-
miology, the contagious indicator R0 was found to be 
dependent on the setting and the population density 
(16) or to the blood type (protection of Type 0) (17).
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The Way Forward…

One of the key challenges in understanding when 
the pandemic will end is to recentralizing the core 
question onto the lifecycle of the virus, as well as to the 
transmission control defy and failure to detect asymp-
tomatic infectious cases. A recent study might bring 
light to explain why regions such as the North of Italy 
with a high percentage of older persons, have been 
more affected by COVID-19. A recent study reports 
that half of residents of a skilled nursing facility (27 
of 48) tested positive while asymptomatic at testing. 
Furthermore, live COVID-19 at high concentrations 
from the nasal cavity were found even before symptom 
development (18) Those results could indicate that 
asymptomatic persons, maybe older persons in par-
ticular given a life of anti-bodies, could be playing a 
major role in the transmission of COVID-19 outbreak 
in the areas with a high density of elderly persons live.

For now, the consequences of this uncertainty is 
creating panic and decisions based on a given hypoth-
esis and course of action, which has led to a lockdown 
and global confinement measures creating social and 
economic disruption never seen before in history. The 
current uncertainties call for precautionary measures 
such as washing hands, using face masks and keeping 
social distancing, especially when in crowded outdoor 
or indoor spaces until we have more evidence.

The situation calls for re-thinking how we col-
lectively handle emergency investigation and clinical 
case evidence, how we communicate and collaborate 
globally and how experts of different disciplines and 
communities can organise their preparedness and im-
plementation plans. 

The United Nations and WHO as well as the in-
ternational community with no doubt recognize the 
importance to join expertise and further research and 
financial investment into high risk coronaviruses type 
in order to create adapted preparedness basic protocols 
that could serve as a basis for advancing with common 
knowledge for next “uncertain virus” outbreaks (19).

Globalisation, information and communication 
technologies and the COVID-19 threat to every citi-
zen has brought the world and the people together in 
new ways like never before, allowing increased interac-
tion, awareness and participation, as there is no driver 

in this global uncertainty. People are left to their own 
judgement with contradictions, fake news and worse 
harmful news amidst a collective grief, confinement 
and self-management. With no doubt, the world will 
not be the same after COVID-19….

Acknowledgment

The authors wish to thank Dr William Anderson Stutts, 
MD, PhD in United States for his valuable comments on this 
article.

References

  1.  WHO. Basic Documents, (48th Edition). WHO, Geneva, 
2014. https://apps.who.int/gb/bd/PDF/bd48/basic-docu-
ments-48th-edition-en.pdf

  2.  Markel H. Worldly approaches to global health: 1851 to 
the present. Public Health, 2014, 128(2): 124–128.  DOI: 
10.1016/j.puhe.2013.08.004

  3.  Stern A, Markel H. International efforts to control in-
fectious diseases, 1851 to the present. J Am Med Assoc, 
2004;292(12):1474e9. DOI: 10.1001/jama.292.12.1474

  4.  Gostin LO. International infectious disease law: revision 
of the World Health Organization’s international health 
regulations. J Am Med Assoc 2004;291(21):2623e7. DOI: 
10.1001/jama.291.21.2623

  5.  World Health Organization. Summary of probable SARS 
cases with onset of illness from 1 November 2002 to 31 July 
2003 (based on data as of the 31 December 2003) http://
www.who.int/csr/sars/country/table2004_04_21/en

  7.  WHO, Checklist and Indicators for monitoring progress in 
the development of IHR capacities in States Parties, WHO 
Geneva, WHO/HSE/IHR/2010.1.Rev.1, February 2011.

  8.  Stuckelberger A. Synthesis of the instructional design and 
education material  developed by the University of Geneva 
for the WHO IHR implementation training and i-Course 
from 2009 to 2012,  Internal document, University of Ge-
neva: Switzerland.

  9.  Kandel N, et al. Health security capacities in the context of 
COVID-19 outbreak: an analysis of International Health 
Regulations annual report data from 182 countries, The 
Lancet, 28 March 2020, Volume 395 (10229): 1047 - 1053.  
DOI: 10.1016/S0140-6736(20)30553-5

10.  Gostin LO, Katz R. The International Health Regula-
tions: The Governing Framework for Global Health Secu-
rity. Milbank Q. 2016;94(2):264–313. doi:10.1111/1468-
0009.12186 

11.  Kahn JS, McIntosh K. History and Recent Advances in 
Coronavirus Discovery, The Pediatric Infectious Disease 
Journal: November 2005, Vol. 24 (11) :  S223-S227.  htt-



WHO International Health Regulations (IHR) vs COVID-19  uncertainty 117

ps://doi.org/10.1097/01.inf.0000188166.17324.60
12.  Haagmans BL, Osterhaus, ADME. SARS Vaccines for 

Biodefense and Emerging and Neglected Diseases, 2009, 
36: 671-683.  doi: 10.1016/B978-0-12-369408-9.00036-6

13.  Poutanen SM,  Human Coronaviruses, Editor(s): Sarah S. 
Long, Charles G. Prober, Marc Fischer, In Principles and 
Practice of Pediatric Infectious Diseases (Fifth Edition), El-
sevier, 2018, Chapter 222 (III, B): 1148-1152.e3.  https://
doi.org/10.1016/B978-0-323-40181-4.00222-X 

14.  Katz R, Dowell SF. Revising the International Health 
Regulations: call for a 2017 review conference, The Lancet 
Global Health,  3 (7): e352-e353. DOI: 10.1016/S2214-
109X(15)00025-X

15.  Cucinotta D, Vanelli M. WHO Declares COVID-19 a 
Pandemic, Acta Biomedica, 2020, Mar 19, 91(1): 157-160.  
DOI: 10.23750/abm.v91i1.9397

16.  Eisenberg J. R0: How Scientists Quantify the Intensity 
of an Outbreak Like Coronavirus and Its Pandemic Po-
tential, The Conversation, Michigan University School of 
Public Health, 27 March 2020. https://sph.umich.edu/
pursuit/2020posts/how-scientists-quantify-outbreaks.html 

17.  Zhao et al. Relationship between the ABO Blood Group 
and the COVID-19 Susceptibility, medRxiv, 11 March 

2020, 20031096. https://www.medrxiv.org/content/10.110
1/2020.03.11.20031096v2

18.  Gandhi M, Yokoe DS, Havlir DV, Asymptomatic Trans-
mission, the Achilles’ Heel of Current Strategies to Control 
Covid-19, New England Journal of Medicine, Editorial, 
published online on 24 April 2020. https://www.nejm.org/
doi/full/10.1056/NEJMe2009758

19.  United Nations, Protecting Humanity from Future Health 
Crises, Report of the High-level Panel on the Global Re-
sponse to Health Crises, Global Health Crisis Task Force, 
7th Session of the UN General Assembly, A/70/723, Item 
125: Global health and foreign policy,  2016.  https://www.
un.org/en/global-health-crises-task-force/

Received: 26 April 2020
Accepted: 28 April 2020
Correspondence:
Dr Astrid Stuckelberger
Biotech Campus – Faculty of Medicine, Geneva University
9 chemin des Mines, 1202 Geneva  - Switzerland
E-mail: astrid.stuckelberger@gmail.com


