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Nowadays sanitary-epidemiologic (biological) emergency situations can be overlooked, especially at an initial stage in
epidemiologic risks realization and the consequent development of epidemic process. A clear example here is how Ebola
epidemics started in the Western Africa (2013-2016).

Our research goal was to obtain actual data on any existing crucial combinations of epidemiologic risk categories and
predictors as emergency situations precursors.

Our basic research procedure was a complex epidemiologic one. Our work was based on analyzing official data pro-
vided by the World Health Organization, WHO Regional Office for Africa, as well as taken from multiple research works and
monographs.

We analyzed two epidemics caused by infectious agents belonging to the I° pathogenicity group, Ebola epidemics in
the Western Africa (2013-2016) and pneumonic plague epidemic in Madagascar (2017). Both those epidemics were charac-
terized with such potential emergency situations properties fixed in the International Health Regulations (2005) as unexpect-
edness, unusualness, and gravity. We showed that each epidemic had its own crucial combination of epidemiologic risk cate-
gories and their functionality and predictors that were emergency situations precursors. Those combinations occurred just at
the very beginning of the epidemics development, after epidemiologic risks had manifested and an epidemic process started
to develop intensively and extensively. We assume that should a data base with data on such combinations be created, moni-
toring over them and targeted activities aimed at their elimination will allow enhancing a preventive potential of the Interna-

tional Health Regulations (2005) as regards emergency situations.

Key words: sanitary-epidemiological (biological) emergency situation, epidemiologic risk, epidemiologic risk catego-
ries, predictors, epidemic process, International Health Regulations (2005), Ebola virus disease epidemic in West Africa
(2013-2016), pneumonic plague epidemic on Madagascar (2017), prevention and control of emergency situations.

Eliminating Ebola epidemics in the
Western Africa in 2013-2016 was a rather
painful experience and lessons learnt from it
were critically analyzed and assessed by the
WHO experts; these assessments can be found
in official reports issued after several sessions
of the World Health Assembly, mostly the 68th
(A68/22 — 2015) and the 69th (A69/21 — 2016).
It became obvious that WHO activities aimed
at managing emergency situations (ES) in pub-
lic healthcare needed reforming; it was also
necessary to adopt the WHO program on ES in
public healthcare within streamlining and en-
hancing implementation of the International
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Health Regulations (IHR, 2005) in WHO
member states. The above-mentioned lessons
as well as results obtained via scientific re-
search on the matter [1] revealed that an epi-
demic onset in Guinea Republic was actually
missed; the epidemic was registered by public
healthcare officials on the local, regional, na-
tional and international levels when it was al-
ready too late; its subsequent etiological veri-
fication was too protracted. All the above men-
tioned resulted in steady growth in the epidemic
process spreading into large settlements, cities,
and other countries as well; overdue announce-
ment by the WHO that there was an interna-
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tionally significant ES in public healthcare; the
epidemic becoming a priority threat to the na-
tional securities of countries in the grip of it
and the security of the overall international
society as well.

Bearing all this in mind, it calls for de-
veloping a set of activities aimed at early de-
tection and, consequently, timely prevention
of such ES. At present such a set can be most
easily developed basing on creating a meth-
odological base in addition to methodical in-
struments for ES verification outlined in the
IHR (2005). This methodical base would al-
low detecting and monitoring over the earliest
and the most dangerous combinations of epi-
demiologic risk categories and predictors that
were “catalysts” for an epidemic process de-
velopment.

Initial realization of an epidemiologic risk
is known to underlie any epidemic event
(a sporadic infectious disease case, an outbreak,
an epidemic, a pandemic). An epidemiologic
risk is a potential possibility that an epidemi-
ologic situation will deteriorate. Russian epide-
miologists V.D. Belyakov and B.L. Cherkasskiy
differentiated an epidemiologic risk into 4 cate-
gories it was made up of; they were “risk terri-
tory”, “risk factors”, “risk period”, and “risk
groups” [2, 3].

“Risk territory” is a territory where an in-
fectious agent occurs and persists; there are
landscape-ecological and natural-biocoenotic
conditions necessary for its circulation; people
can get infected there, and an epidemic process
can then develop. “Risk factors” are animated
and non-animated nature objects that contain
an infectious agent and a person gets infected
when contacting them; it results in a threat that
an epidemic process will develop. “Risk pe-
riod” is a period during which there is a long-
term or seasonal growth in a quantity of an in-
fectious agent in risk factors and people are
most likely to get infected and an epidemic
process is most likely to develop. “Risk
groups” are population who are (permanently
or temporarily) on a risk territory including an

epidemic focus and who are, due to various
circumstances, most likely to contact risk fac-
tors, infected people, infection sources, and
infectious agents.

Nowadays when epidemiologic diagnos-
tics is accomplished in real life conditions, an
epidemiologic risk is assessed taking into ac-
count all categories it is made of; any targeted
(risk-oriented) sanitary-preventive (anti-epide-
mic) activities or activities within epidemi-
ologic control, to be exact, should be aimed at
minimizing these categories. Thus, a complex
assessment of an epidemiologic risk is accom-
plished when it is necessary to provide sani-
tary-epidemiologic welfare of mass events
with international participation and to prevent
any ES; such assessment should be accom-
plished as per all the components of an epide-
miologic risk without any differentiation of
their functional significance and for any infec-
tious disease that can be potentially dangerous
in terms of ES occurrence. When calculating
potential epidemic threats related to a mass
event with international participation, one
should take into account both external threats
(actually existing and additionally imported)
and internal ones'.

Naturally, probability and fast realization
of an epidemiologic risk as a whole or its sepa-
rate categories to a great extent depend on bio-
logical properties of infectious agents and
them belonging to I-II pathogenicity groups;
their ability to induce an epidemic process
with aggravated clinical course and high le-
thality; extensive and intensive manifestation;
and their overall ability to disseminatingly cir-
culate in nature and a human society accord-
ingly on the ecosystem and socio-ecosystem
levels in an epidemic process [4]. But still,
bearing in mind the experience gained in
eliminating Ebola epidemic in the Western
Africa, we can assume that significant epi-
demic events, like epidemic or pandemics, that
is, internationally significant sanitary-epide-
miologic (biological) ES occur and develop
provided that there are extraordinary combina-

"M.A. Patyashina Scientific grounds for providing sanitary-epidemiologic welfare of international mass events and their
implementation exemplified by the XXVII Summer Universiade in Kazan: doctoral thesis. Saratov, 2015, 337 p.
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tions of functional peculiarities related to sepa-
rate categories included into an overall epide-
miologic risk and specific predictors that are
“catalysts” for an epidemic process develop-
ment over time and space.

As for predictors that are able to result in
faster ES occurrence, there are such analogues
to them in epidemiology as social and natural
factors that activate an epidemic process” and,
consequently, increase a probability that it will
grow significantly enough to become an ES.
Among them there are geophysical phenomena
or natural disasters (earthquakes, floods, or
droughts); biological events (mass spread of
small rodents on vast territories and those ro-
dents being carriers of dangerous infectious
agents). There are also social factors (predic-
tors) such as ethnical military conflicts, high
migration activity of population, intense traffic
flows between territories, etc. A principally
significant predictor is relevant development
and structural and functional organization of
epidemiologic monitoring, epidemiologic sur-
veillance, and epidemiologic control. It means
that there are efficient organizational, epide-
miologic and diagnostic (clinical-epidemio-
logic diagnostics and etiological verification),
medical, preventive, and anti-epidemic activi-
ties and measures accomplished and taken in
case of well-known infectious diseases. It is
also necessary to have an algorithm for fast
creation of such a set of activities and meas-
ures to control new emerging nosology forms
as they constantly appear all over the world
(predominantly in Asia and Africa) and to
meet the requirements fixed in the IHR (2005)
and developed basing on accomplishing re-
sponse activities in case of such epidemic
events. In particular, the List No.l in the Ap-
pendix 2 of the IHR (2005) contains a model
that describes a new infectious disease with
maximum possible destructive potential that
threatens the whole international society. This
new infectious disease is flu of a new sub-type
which is unknown at the moment but predicted

by the WHO to cause pandemic as it is expected
to have high lethality typical for A (H5NI) bird
flu and to be easily transferred from a person
to person as it is the case with seasonal flu.

All the hypotheses regarding occurrence
of infectious agents with such combinations of
biological properties that make them a poten-
tial threat of an ES, relevant clinical and epi-
demiological signs of infectious diseases, epi-
demiologic risk categories and predictors
(ES precursors) are to be initially examined on
examples of epidemics that have occurred over
recent years. It is advisable to choose epidem-
ics that were caused by infectious agents be-
longing to I pathogenicity group® and had such
properties as unexpectedness, unusualness, and
gravity; these properties were, according to the
IHR (2005), typical ES-preceding signs and
epidemics that had them could cause a poten-
tial threat of an ES on national and interna-
tional levels. Examples of such epidemics are
an Ebola epidemic in the Western Africa
(2013-2016) and a wide-scale pneumonic
plague epidemic in Madagascar in 2017.

Our research goal was to obtain actual
data on critical combinations of epidemiologic
risk categories and predictors as precursors of
epidemic process development and occurrence
of a sanitary-epidemiologic (biological) ES.

Data and methods. We applied a complex
epidemiologic procedure in the present work.
Our information resources to obtain data for
analysis were official reports by the WHO,
WHO Regional Office for Africa, scientific pa-
pers and monographs. The text was designed on
a PC with installed Microsoft Windows 7 Pro-
fessional and Microsoft Office 2017.

Results and discussion. The Ebola epi-
demic in the Western Africa is of special im-
portance for assessing combinations of epide-
miologic risk categories and predictors. It oc-
curred in 2013-2016 and predominantly spread
in three countries, namely Guinea, Liberia, and
Sierra Leone. The epidemic was defined by the
WHO as a grave large-scale internationally sig-

2 Guide on infectious diseases epidemiology. In: N.I. Briko, G.G. Onishchenko, V.I. Pokrovskiy eds. Moscow, “Medical

Information Agency” Publ., 2019, vol. 1, 2019, 880 p.

3SR 1.3.3118-13. Safety of work with microorganisms belonging to the I-II pathogenicity (hazard) groups issued on No-
vember 28, 2013 No, 64. Moscow: The Rospotrebnadzor’s Federal Center for Hygiene and Epidemiology Publ., 2014, 195 p.
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nificant ES in public healthcare. Scientific
works treated it as an internationally signifi-
cant ES in the sphere of biological safety.
28,616 people got infected and fell sick,
11,310 of them died (lethality was equal to
39.5 %) [5]. Such a great number of sick peo-
ple registered in such a short period of time
(mostly in 2014-2015) is incommensurable
with much smaller numbers of infected and
sick people detected in Africa over compara-
bly long-term periods of time.

Prior to the epidemic in the Western Af-
rica, Ebola outbreaks were registered mostly in
the Central Africa (the Democratic Republic of
Congo, Gabon, and Congo), and the Eastern
Africa (Southern Sudan and Uganda) [6].
Since Ebola was first described in 1976 and up
to 2012 there were 24 outbreaks and single
disease cases, the overall number of sick peo-
ple amounted to 2,433, 1,581 out of them died
(lethality was equal to 65 %). In 2014, 2017,
2018-2019 there were 4 Ebola outbreaks in
the Democratic Republic of Congo, overall
number of sick people amounted to 3,049 and
2,050 out of them died (WHO data on Sep-
tember 03, 2019).

Ebola epidemic process in the Western
Africa has already been analyzed with the fo-
cus on step-by-step development of an ES in
the sphere of biological safety and efficiency
of methodical tools provided in the IHR
(2005) for early detection, timely communi-
cation, and taking relevant measures aimed at
eliminating the said epidemic, especially at
initial stages in its development. It seems
logical to examine combinations of epidemi-
ologic risk categories and predictors and their
dynamics during the said epidemic as an ES
as per 4 stages in its development that were
previously identified.

The 1% stage was characterized with lo-
cal outbreaks in a zone where initial conta-
gion occurred and epidemiologic risk was re-
alized in Guinea. As per its phenomenological
characteristics, it was a typical natural-focus
infection starting with the first infected per-
son (it was a two-year old boy who fell sick
on December 02, 2013 and died on December
06, 2013 in Meliandu village in Gekedu pre-
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fecture in south-eastern Guinea). Ebola virus
is thought to circulate in nature in Guinea
thanks to bats, and small predator rodents be-
longing to viverrids family can be an interlink
in a mechanism of infection transfer to people.

An initial outbreak was limited to rural
population and forest zones [7]. It was charac-
terized with grave clinical course of the dis-
ease, high lethality, and high frequency of an-
thropogenic transfer of the infectious agent,
medical personnel being involved into the epi-
demic process, and the infection being a hospi-
tal-acquired one. Such features are a sufficient
reason for verifying this epidemiologic situa-
tion with IHR (2005) tools as unexpected, un-
usual, grave, and potentially hazardous in
terms of ES occurrence. But any signs hinting
at a probable future ES were not verified due
to the outbreak being local and occurring in
remote places; therefore, its social and eco-
nomic significance was practically impercepti-
ble at that stage. Partially it was due to national
and international public healthcare experts both
in the Western Africa and the African continent
as a whole traditionally paying the greatest at-
tention to the most significant and gravest is-
sues related to diseases with serious social and
economic consequences, such as malaria,
HIV/AIDS, tuberculosis, B type hepatitis, etc.

Only on March 10, 2014 hospitals and
medical institutions located in Gekedu and
Macenta settlements passed data on the out-
break to the Guinea Ministry for Public Health-
care and Hygiene; on March 12 the information
was given to the local office of “Doctors with-
out Borders” international nongovernmental
organization that had been operating in Guinea
since 2010 within a project aimed at fighting
against malaria [8]. Practically at the 1* stage in
the outbreak there were certain predictors that
allowed forecasting it would most likely de-
velop into an epidemic and then ES. They were
as follows:

— a moment an outbreak started in forest
zones and rural areas was totally missed and it
made for the epidemic process spread into
large settlements and cities;

— changes occurring in Ebola syndromes
such as a substantial decrease in frequency of

Health Risk Analysis. 2020. no. 1
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hemorrhagic fever syndrome and an increase
in frequency of diarrhea symptoms in the
clinical picture of the diseases in the Western
Africa in comparison to the Central Africa;

— too much time required for clinical and
epidemiological diagnostics and etiological
verification of the disease (first cases were
communicated in January 2014) due to changes
in syndromes;

— public healthcare experts not being ready
to verify ES signs fixed in the IHR (2005);

— national and international public health-
care institutions being predominantly preoccu-
pied with finding solutions to epidemiological
problems existing in Africa that were urgent,
large-scale and resource-consuming and not
being ready for a probable Ebola outbreak in
the Western Africa;

— underestimation of landscape-ecological
and natural biocoenotic complexes existing in
Guinea that were favorable for Ebola spread
among animals and occurrence of all epidemi-
ologic risk categories taking into account re-
sults of seroconversion among people which
indicated Ebola infectious agent might have
circulated in Guinea and other Western Afri-
can countries in the past [9—11].

The second stage was characterized with
the disease spreading from its initial epidemic
focus into large cities and Conakry, the capital
of Guinea, where Guinea international airport
was located and, consequently, there was a
risk that the disease could spread internation-
ally. The basic predictor at the stage was a de-
lay by the WHO in declaring there was an ES;
the declaration was made 4 months after the
outbreak started even though there were prac-
tically all signs fixed in the IHR (2005) and,
therefore, such a delay is hardly explainable. It
made it impossible to adequately mobilize all
sources and efforts to fight against progressive
development of the epidemic process in cities
in Guinea and first disease cases in Liberia.

At the 3" stage the disease spread into
neighboring countries (Liberia and Sierra
Leone) and there was an actual large-scale ES
in public healthcare which remained unde-
clared by the WHO but already had interna-
tional significance due to integral effects pro-
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duced by predictors at the 1% and 2™ stages.
“Risk groups” category became more and
more significant at this stage, due to ethnic pe-
culiarities, rumors, and conjectures regarding
Ebola outbreak that had never previously oc-
curred in cities and it made for faster infection
spread, and to negative attitudes towards anti-
epidemic activities, especially when deceased
patients were buried [12].

At the 4™ stage morbidity grew explo-
sively in Guinea, Liberia, and Sierra Leone,
spread into other countries on the continent
(Nigeria, Senegal, and Mali) and beyond it
(European countries and the USA). The pre-
dictor at the stage was late declaration by the
WHO that the Ebola epidemic in the Western
Africa was an internationally significant ES in
public healthcare (8 months after the epidemic
started), when the epidemiological situation
reached a critical point next to actual spread of
the disease beyond any control. We should
also mention such a background predictor as
insufficient range and efficiency of medica-
tions for treating and preventing Ebola. At this
stage “risk groups” category remained the
most significant one; it was sue to population
who were exposed to the greatest risk to be
infected and fall sick not willing to come to
terms with the epidemic occurrence; people
didn’t want to cooperate when anti-epidemic
activities were performed and actually tried to
prevent them and fight against medical per-
sonnel who took enormous efforts to eliminate
Ebola and prevent its spread [13—14].

Therefore, at the 4™ stage in the Ebola epi-
demic in the Western Africa that was an inter-
nationally significant sanitary-epidemiological
(biological) ES there occurred the most critical
complex of biological properties that the infec-
tious agent had (viral nature and I pathogenicity
group), epidemiologic risk categories, and
predictors; it is hardly possible to theoreti-
cally imagine a more critical complex in
terms of threats to global security and to see
how these threats find their realization in real
life conditions.

We analyzed one more epidemic event; it
was the pneumonic plague outbreak in Mada-
gascar in 2017. It started on August 23, 2017
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and by December 12, 2017 there were 2,529 reg-
istered disease cases, most of them (1,945 or
77 %) being pneumonic plague cases. Pneu-
monic plague was detected in 57 districts in
the country out of total 114 (50 %), including
non-endemic [15]. All the above data indicate
there was a pneumonic plague epidemic in
2017 in Madagascar and it occurred when the
overall epidemiologic situation in the world in
terms of plague was more than favorable
(3 cases detected in the USA).

The epidemic situation in 2017 in Mada-
gascar had certain unusual features; the most
significant one was that an annual number of
people who got infected with pneumonic
plague and a period of its growth (practically
3.5 months) turned out to be the highest in the
world over the last 96 years. A pervious event
in the historical periodical series was a pneu-
monic plague outbreak in Manchuria in
1920-1921 when several tens of thousands peo-
ple got infected with the disease and died [16].

Today we can consider an epidemic
situation that existed in Madagascar prior to
the outbreak in 2017 quite “normal”. Accord-
ing to the WHO data, from 2000 to 2016
there were 9,869 registered disease cases,
their annual average quantity being equal to
580. There were two peaks in morbidity dur-
ing that period, the 1* one occurred in 2000
when 1,333 people got infected with plague
and 63 out of them died; the 2" one was in
2004, 1,214 disease cases and 98 deaths ac-
cordingly. Starting from 2010 Madagascar
has been occupying the 1*' place in the world
as per morbidity with plague [17]. A share of
people who have pneumonic plague varies
from 2 to 25 % [18]. All the plague cases in
Madagascar are caused by Y.pestis strains that
belong to the eastern type of biological
plague agents. Overall, a rather unfavorable
epidemic situation in terms of plague that ex-
ists in Madagascar is due to poorly organized
and inefficient epidemiologic surveillance.
However, the pneumonic plague outbreak that
occurred in 2017 can’t be explained only by
epidemiologic surveillance being insufficient.
Obviously, unusual functional peculiarities of
epidemiologic risk categories had their own
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specific role in the epidemic process devel-
opment.

According to data provided by the WHO
Regional Office for Africa and results obtained
via operative epidemiologic research, the
pneumonic plague outbreak started on August
23, 2017, when a 31-year old man from Ta-
matave visited Ankazobe area on the Central
plateau (a territory which was enzootic as per
plague) and then had symptoms of a disease
that was similar to malaria. When he went to
Tamatave through Antananarivo using public
transport (a fixed-run taxi), he suddenly felt
himself seriously sick and was taken to Mon-
moranga district hospital where he died and
was buried without any safety precautions tak-
ing during the burial. Overall, 31 people con-
tacted him and got infected with the disease;
later 4 out of them died. The Madagascar Pub-
lic Healthcare Ministry officially informed the
WHO about the pneumonic plague outbreak
on September 13, 2017 after a 47-year old
woman had died from a respiratory disease in
Soavinandriana Hospital in Antananarivo on
September 11, 2017. This secondary case was
the reason to start epidemiologic research that
allowed detecting the above-mentioned trav-
eler who had been the first to get infected with
the disease.

According to the above data, formal step-
by-step defects in accomplishing epidemi-
ologic surveillance oriented at timely detec-
tion of people who got infected with plague
(and not epizooty) were as follows: experts
missed the first person who got infected and
fell sick with bubonic plague on a territory
which was enzootic as per this infection; they
neglected bubonic plague complications with
the secondary pneumonic type and a death
caused by the secondary pneumonic plague in
hospital; the first person who died from the
disease was buried without any safety precau-
tions; a secondary pneumonic plague case and
lethal outcome in hospital in Antananarivo
was also missed.

So, defects in epidemiologic surveillance
in 2017 resulted in two interrelated pneumonic
plague cases and the disease being transferred
from an enzootic territory into Antananarivo.

Health Risk Analysis. 2020. no. 1
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Those events could be interpreted as being
quite usual for Madagascar, especially bearing
in mind that the epidemiologic situation as per
plague had already been rather unfavorable in
2000-2016.

But still, there were several signs that the
pneumonic plague epidemic was large-scale
and developed too rapidly; they were a large
cluster of registered pneumonic plague cases
among people who had contacted the first in-
fected person (secondary cases); occurrence of
tertiary cases and avalanche-like growth in
pneumonic plague cases without any clear epi-
demiologic links registered in different parts of
the country including areas which were not
endemic as per plague and large cities (Anta-
nanarivo and Tuamasino).

As for epidemiologic risk categories, “risk
groups” category should be the first focus of
attention, in particular, the first infected person
being unusually active; he was already sick
with pneumonic plague and still moved around
Antananarivo on his own for a long period of
time taking public transport (a fixed-run taxi).
Pneumonic plague in people usually tends to
have grave clinical course and rapidly occur-
ring lethal outcome. A closed space inside a
vehicle and too many passengers getting on
and off it created critically significant condi-
tions for absolutely efficient transfer of the
plague microbe from the first infected person
to all people around him. The situation can be
compared to an aerosol chamber where conta-
gion of all live objects placed into it amounts
to 100 %. It was the “aerosol chamber effect”
that allowed creating a critical “pool” of people
who fell sick with pneumonic plague; later on it
developed into a full-scale epidemic and ES.

The first infected person, being a source
of the infection, was simultaneously a risk fac-
tor in urban environment that became an an-
thropogenic risk territory, and all urban popu-
lation who contacted the infected person be-
came a risk group. When we speak about risk
factors in this case, we, above all, should bear
in mind the meaning of the word “factor” that
is Latin in its origin and means “doing, mak-

ing”, a driving force of any process, in this
case, an epidemic one”.

Unusual functional properties of “risk ter-
ritory” category were determined with the epi-
demic process spreading into large cities with
high population density, developed transport
infrastructure, and high migration activity of
the population. Usually functionality of a risk
territory in Madagascar is restricted to the
Central plateau region that is endemic as per
plague [19, 20] and where multiple cases of
predominantly bubonic plague occur among
population living in rural areas.

Epidemiologic significance of ‘risk group”
category is due to risk territories extending into
urban areas, and as a result urban population
being involved into the epidemic process and
most pneumonic plague cases being registered
exactly among people living in cities. 68 %
people who got infected and fell sick with
pneumonic plague were detected in Antanana-
rivo. Usual functionality of “risk groups” cate-
gory in Madagascar is related to rural popula-
tion that account for more than 80 % diseases
cases and predominantly suffer from bubonic
plague that is annually aggravated with the sec-
ondary pneumonic plague in limited number of
cases [21].

Unusual functionality of “risk period”
category is due to an earlier start of an epidemic
season, on August 23, 2017 (the date when the
first person with pneumonic plague was regis-
tered) and the plague outbreak occurring in cit-
ies already in September; it was probably the
reason why the first person with plague wasn’t
noticed and plague spread into Antananarivo
earlier than it was expected. It then led to a
rapid spread of the diseases, a lot of people fal-
ling sick with pneumonic plague, relatively
rapid development of the process into a large-
scale epidemic and ES. Usual functionality of
“risk period” category in Madagascar is related
to a seasonal growth in morbidity with plague
that normally occurs in October and lasts up to
late April.

When speaking about the pneumonic
plague epidemic in Madagascar in 2017, we

*The foreign words dictionary. The 18th edition. Moscow, Russkiy yazyk Publ., 1989, 624 p.
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should also remember that there could have
been a potential predictor of its extremely un-
favorable development. This predictor was
plague microbes being resistant to antibiotics
that were recommended to be used within the
National Anti-plague Program. It had already
happened in Madagascar in 1995-1998 [22].
In 2017 all plague microbe strains were sensi-
tive to antibiotics and it was extremely impor-
tant for establishing epidemic control over the
disease.

Conclusion. We took two epidemics
caused by infectious agents belonging to I
pathogenicity group as our examples; both
epidemics had specific features at the moment
they started that were fixed in the IHR (2005)
and considered to be signs of a future ES; to be
exact, the epidemics were unusual, unexpected,

and grave. We detected specific functionalities
of epidemiologic risk categories and their com-
binations with predictors that were obvious ES
precursors. Obtained data give grounds for
more profound research on examples of a wider
range of epidemic events in order to reveal the
whole variational series of critical combinations
of epidemiological risk categories and predic-
tors; to create a relevant database; to monitor
necessary data and work out targeted activities
that would allow enhancing preventive poten-
tial of the IHR (2005) as regards emergency
situations.
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