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Abstract
Objectives ‒ Origin of outbreaks could be natural, acci-
dental, deliberate, and caused by a new or re-emerging
bioagent. The aim of this study was the retrospective
analysis of whether the COVID-19 outbreak was natural,
accidental, deliberate one, or caused by a new or re-
emerging bioagent.
Methods ‒ Analysis was performed according to the
Radosavljevic–Belojevic method for outbreak scoring and
differentiation. Data for the application of this method
were obtained by literature review in the Medline database
for the period from 2000 to 2020.
Results ‒ The analysis of the unusual COVID-19 out-
break shows that the present official assumption of its
natural origin is questionable and pointed out to a prob-
ability that the pathogen could have also been acciden-
tally introduced in the human population.
Conclusion ‒ There are no conclusive pieces of evi-
dence about the reservoir of the pathogen or the source
of infection. These parameters are essential for the final
clarification of the outbreak origin. This study suggests
that the COVID-19 outbreak is a consequence of an acci-
dental release of a new COVID-19 virus, probably during
the technical accident and/or negligent violation of hygienic
norms in the laboratory facility. Further epidemiological,
microbiological, and forensic analyses are needed to clarify
the COVID-19 outbreak.

Keywords: Outbreak, pandemic, COVID-19, outbreak origin,
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1 Introduction

The origin of the COVID-19 pandemic is of crucial impor-
tance because of the following reasons: over three million
people have died worldwide, hundreds of millions of
people got infected and diseased, psychological conse-
quences on people, and enormous economic losses. The
first postulate of the outbreak investigation is to find out
the source/reservoir of the outbreak and eliminate it to
stop epidemic expansion, and hence the explicit and
detailed description of the origin of COVID-19 pandemic
is needed. For a year and a half, along with common
China and WHO investigation, and hundreds of pub-
lished scientific articles, we do not yet have any conclu-
sive answer about the origin of the COVID-19 pandemic.
So, the reliable and appropriate method for detection of
the pandemic origin has to be applied.

The origin of outbreaks could be natural, accidental,
deliberate, and caused by a new or re-emerging bioagent
[1]. There are very important issues/questions about COVID-
19 outbreak origin:
(1) What is the source of the outbreak?
(2) Is it possible to prove an animal(s) to be the source/

reservoir of the outbreak?
(3) Is there proof of infection/disease in humans with

the COVID-19 virus directly transmitted from animals?
(4) Were there dead animals infected with the COVID-19

virus?
(5) Was there a reverse spread with the COVID-19 virus

(from humans to animals)?
(6) Epidemiologists first look for the source of the out-

break to eliminate or mitigate it. In the COVID-19
outbreak, there is no scientific information about
such or similar attempts in China (country of origin).
Instead, there were stories about N.N. person(s)who
visited Huanan Seafood Wholesale Market and made
pandemic, and “TV introduction” with the fauna of
Southeastern Asia (bats, pangolins, snakes, and
turtles). Should we believe it?
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(7) Does this outbreak originate as a onetime infection
or as a repeated infection?

(8) How did the infectious dose start the outbreak? Was
the infectious dose from a couple of heat-treated
bats enough?

(9) What happened with the bat hunters and people
who prepared and transported the “infected bats”
to the market? [2]

(10) It takes weeks, months, and in some cases years for
establishing the complete genome. Chinese autho-
rities officially informed WHO on December 31, 2019
about the COVID-19 outbreak and as of January 12,
2020 sent the complete genome sequence world-
wide. It looks strange that Chinese scientists detect a
complete genome sequence within a couple of weeks
without any previous contact with the COVID-19 virus.

(11) Luc Montagnier publicly announced that the genome
sequence was artificially changed. There is no serious
scientific denial of it.

(12) Chinese official data of less than 5000 deaths seem
unbelievable? Such data should be compared [3]
with data from other countries.

(13) If Chinese anti-epidemic measures are so effective,
why did not the other countries incorporate them?

(14) What experiments did scientists in Wuhan Institute
of Virology perform on bats? [4]

(15) Were preventive measures regarding staff behavior
and use of equipment inWuhan Institute of Virology
satisfactory?

(16) Although Chinese experts were introduced very well
with a set of 19 questions that were prepared for
early and distant outbreak differentiation, those
questions have not been mentioned until now [5].

(17) Chinese officials took too much time to publicly
report the unusual/atypical manifestation (heavily
moribund patients with fulminant illness course) of
a known disease (pneumonia) [6].

(18) Chinese authorities did not report the existence
of several unusual/unexplained syndromes (loss of
smell and taste) coexisting in the COVID-19 patients.

(19) Strangely, Chinese public health authorities did not
report for 1 month (December 2019) a sudden unex-
plainable increase in the morbidity and/or mortality
rates in human population (higher than expected)
for pneumonia [6].

(20) Chinese medical authorities did not report for 1
month (December 2019) clustering of patients with
fever only or fever and other symptoms [6].

(21) Was there one or more explosive outbreaks from the
Huanan Seafood Wholesale Market in Wuhan with
indicators of a point source origin?

(22) Was there a high concentration of the COVID-19
virus in the environment (incriminated Huanan Seafood
Wholesale Market)?

(23) Were there the existence of biological risk and
a biological threat in the Hubei province for the
COVID-19 outbreak?

2 Methods

A literature review was performed in the database MEDLINE
for the period from January 1, 2000 to October 31, 2020, to
obtain the necessary data for a retrospective analysis of the
COVID-19 outbreak. The period from January 1, 2000 to
October 31, 2020 was reviewed because of the possibility
to find the appropriate scientific method for investigating
the pandemic origin and very similar epidemiological event.
The guiding question of the literature review was the origin
of the COVID-19 pandemic.

The types of reviewed literature were original research
articles and review articles published in the English lan-
guage in peer-reviewed journals.

Criteria for inclusion in the review were the following
keywords: outbreak, pandemic, COVID-19, outbreak origin,
outbreak differentiating, case fatality rate, mortality, con-
tact tracing, SARS-CoV-2, and China.

The time period in which the research was carried out
was from July 1 to December 31, 2020.

Two search strategies were used for the article selec-
tion and accordingly a number of articles were studied.
The first search strategy for the article selection was
focused on the type and the origin of the COVID-19 out-
break. Query box “All fields” was used, because of its
comprehensiveness. Other query boxes gave an unsatis-
fied number of references.

Step one: COVID-19 AND outbreak origin = 1101 refer-
ences; terms to the query box: All fields.

Step two: COVID-19 AND outbreak origin AND out-
break differentiating = 38 references; terms to the query
box: All fields.

Step three: COVID-19 AND outbreak origin AND out-
break differentiating AND China = 14 references; terms to
the query box: All fields.

The second search strategy for the article selection
was focused on the key outbreak parameters and the
original name of the virus from the COVID-19 outbreak.
Query box “TEXT WORD” was used, because it gave a
satisfied number of references.

Step one: COVID-19 AND case fatality rate AND mor-
tality = 291 references; terms to the query box: TEXT WORD.
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Step two: COVID-19 AND contact tracing = 1300 refer-
ences; terms to the query box: TEXT WORD.

Step three: SARS-CoV-2 AND outbreak origin = 0
references; terms to the query box: TEXT WORD.

First, large groups of the articles were rejected for
further consideration after reading the articles’ titles.
After reading the abstracts of the articles, the second
most numerous group of articles were rejected for further
consideration. The third group of articles was rejected
after reading the articles’methods and results. The fourth
group of articles was rejected after reading the entire
article. Finally, the fifth group of articles was rejected
after reading and mutually comparing with other articles
(criteria were article scientific informativeness and scien-
tific reliability).

There are three methods for outbreak differentiating.
The Radosavljevic–Belojevic method has two parts. The
first part for early orientation and differentiation of unu-
sual epidemiological events (UEEs) was applied and is
shown in Table 1. Characteristics of this part of the
method are described in refs [7,8]. After this first orienta-
tion about the type of COVID-19 outbreak, the second part
of the method is subtle and detailed differentiation of the
four possible UEE scenarios: natural outbreak of a known
disease, natural outbreak of a new or re-emerging dis-
ease, outbreak by an accidental release of a pathogen,
and outbreak by a deliberate delivery of a biological
agent (described in refs [1,9]) is shown in Table 2. In
both the parts of the method, indicators were scored
with 1 if they were present in the outbreak, and scored

with 0 if indicators were not present in the outbreak.
Also, the Radosavljevic–Belojevic method was the most
suitable to answer questions from Section 1.

Two other methods for outbreak differentiating
are not appropriate for the COVID-19 outbreak, because
they are focused on differentiating between natural and
deliberate outbreaks. They do not have scenarios for acci-
dental outbreaks and outbreaks caused by a new or re-
emerging pathogen and that was the reason for not
including them in this analysis [10,11].

3 Results

In Table 1, the total score indicates that the COVID-19
outbreak was UEE with the features of probably acci-
dental or deliberate epidemics.

Indicator 1. The clinical picture of the COVID-19
deviated from the expected one in pneumonia [12–15].
In a significant number of convalescents, senses of taste
and smell were lost (scored with 1).

Indicator 2. Patients with the COVID-19 disease
did not respond to the usual antibiotic and/or antiviral
therapy (scored with 1).

Indicator 3. The outbreak was characterized by bilat-
eral pneumonia, frequent requirement of artificial venti-
lation, and heart damage [13]. Significant number of
patients lost senses of taste and smell and had extreme
fatigue. The unexplainable rapid increase in the number

Table 1: Scoring of the COVID-19 outbreak according to the model of Radosavljevic and Belojevic [7,9] for differentiation between natural,
accidental, and deliberate outbreak caused by new or re-emerging pathogen

No. Epidemiological/infectiological indicators Score

1 Unusual/atypical disease/manifestation (symptoms/signs) or unexpected fulminant course of disease in humans and/or
animals

1

2 Failure of patient to respond to usual therapy or illness in a population (human and animal) despite immunizations 1
3 Several unusual/unexplained syndromes coexisting in the same case without any other explanation 1
4 Sudden unexplainable increase in the number of cases or deaths in human and/or animal population 1
5 Morbidity and/or mortality higher than expected 1
6 Clustering of patients with fever and/or fever and respiratory symptoms and/or lymphadenopathy 1
7 Disease identified in the region for the first time ever or again after a long period of time 1
8 Disease with an unusual/atypical seasonal distribution 1
9 Simultaneous occurrence of epidemics and/or epizootics 1
10 Explosive epidemics and/or epizootics with indicators on a point-source origin 1
11 Disease with an unusual geographic distribution 1
12 Occurrence of a non-endemic (imported) or previously eradicated disease 0
13 Epidemiological data suggesting a common exposure 1
14 Simultaneous epidemics and/or epizootics occur at different locations 1
15 Total score 13

1 = high probability of a deliberate or accidental outbreak, 0 = low probability of a deliberate or accidental outbreak, assessment of scores:
1–4 probably natural outbreak, 5–9 possibly deliberate or accidental outbreak, 10–14 probably deliberate or accidental outbreak.
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of such patients was alarming for the wider scientific
medical community and for the China government
(scored with 1).

Indicator 4. Mortality and case fatality rate of pneumonia
were higher than expected [16,17]. There are no data about
animals sick or dead due to the COVID-19 virus (scoredwith 1).

Indicator 5. See indicator 4. There were no data about
China, and because of the very high percentage of “undo-
cumented” pneumonia patients it was not possible to
calculate morbidity rate even approximately, but surely
it was higher than expected (scored with 1) [18].

Indicator 6. See indicator 4. There were especially
family clustering cases of pneumonia (scored with 1) [19].

Indicator 7. The outbreak was caused by a new patho-
type of the coronaviruses, the COVID-19 virus. Chinese
authorities informed WHO about new pathogen and new
disease on December 31, 2019, and sent a worldwide
sequence of the viral genome on January 12, 2020 (scored
with 1) of pneumonia cases [4].

Indicator 8. After 1 year of the outbreak start and
spread worldwide, obviously there was no seasonal dis-
tribution of the COVID-19 (scored with 1).

Indicator 9. There were no data about epizootics.
Outbreak expanded to pandemic, so there were a lot of
simultaneous epidemics worldwide (scored with 1).

Indicator 10. The epidemic was explosive andwith indi-
cators of a point-source origin because in a few weeks from
the local outbreak it became pandemic comprising all con-
tinents and nearly all states and territories (scored with 1).

Indicator 11. Each pandemic (except flu) has an unu-
sual geographical distribution.

Indicator 12. COVID-19 was a new disease, not non-
endemic (imported) or previously eradicated disease, so
this indicator was scored with 0.

Indicator 13. Common exposure to potential sources
of pathogens was strictly forbidden, logically it was common
exposure at the start of the outbreak and numerous times
after that (scored with 1).

Indicator 14. See indicator 9.
The total score was 13 out of 14 points, which meant it

was probably the artificial (deliberate or accidental) epi-
demic. Because of that, a method for subtle and detailed
differentiation of the four possible UEE scenarios, namely
natural outbreak of a known disease, natural outbreak of
a new or re-emerging disease, outbreak by an accidental
release of a pathogen, and outbreak by a deliberate
delivery of a biological agent, was used.

3.1 Deliberate outbreak scenario

COVID-19 outbreak may not be a biological attack (BA)
because of several issues:

Table 2: Assessment of the COVID-19 pandemic origin in
2019–2020 by differentiation scoring for a natural outbreak of a
disease (NE), a natural outbreak of a new or re-emerging disease
(NR), an outbreak by an accidental release of a pathogen (AR), and
a deliberate outbreak (DO)

Parameter NE NR AR DO

Perpetrator/source of infection/reservoir of pathogen
Sophistication N/A 1
Motivation N/A 0
Intention N/A 0
Intelligence N/A 0
Secrecy N/A 0
Number of perpetrators N/A 0
Number of sources of infection/reservoirs 1 1
Accessibility to sources of agent/pathogen 1 1
Accessibility to targets/population at risk 1 1
Biological agent/pathogen
A category* 0 0
B category* 0 0
C category* 0 0
Emerging pathogen 1 1
Amount of the available agent/pathogen 1 1
Means/media of delivery/factors of transmission
Air 1 1
Food 1 1
Water 0 0
Fomites 1 1
Vectors 0 0
Biological ammunition 0 0
Delivery systems 0 0
Dispersion systems/mechanism of release 0 0
Target/susceptible population at risk
Intelligence 0 1
Secrecy 1 1
Personal control 1 1
Control of means/media of delivery/factors
of transmission

1 1

Physical protection 1 1
Protection by chemoprophylaxis 0 0
Protection by immunoprophylaxis 0 0
Importance of target/population at risk 0 0
Location of target/population at risk 0 1
Number of people in a target/population
at risk

0 1

Distribution of people in a target/
population at risk

0 1

Total — 12 17 —

*CDC classification, 0 = low probability, 1 = high probability, N/A =
not applicable/no data, – = eliminated from further consideration,
total scores: 0–8 = lowly probable type of outbreak (TO), 9–16 =
possible TO, 17–24 = highly probable TO, 25–33 = certain TO.
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(1) There is no BA which became pandemic in a short
time;

(2) SARS-CoV-2 is not abioweaponbecauseof low lethality;
(3) If any BSL-4 laboratory tries to produce bioweapon, it

must have already or simultaneously produce “anti-
dote” (vaccine, serum, or drugs);

(4) There is no information about any country with BSL-
4 laboratory, which has experimented with corona-
viruses as a bioweapon.

3.2 Natural outbreak scenario

COVID-19 outbreak may not be a naturally originated out-
break because of several issues:
(1) There is no scientific evidence that the COVID-19

virus exists in any animal;
(2) There is no scientific evidence that the COVID-19

virus transfers from any animal to a human;
(3) In natural epidemics, sources/reservoirs of infection

may be discovered by usual epidemiological and
microbiological routine investigations, and there are
no tendencies to keep themselves unknown. For over 1
year from the start of the COVID-19 outbreak, nobody
reported scientifically detailed initial phases (source;
reservoir of the outbreak; way of transmission of the
first case; who, when, and how exactly the people
were infected; etc.) of the course of the COVID-19 out-
break, and why?

(4) In natural outbreaks, the number and distribution of
sources of infection are related to the incubation
period and period of disease communicability of
pneumonia [5]. There is no detailed and logical order
of such data from the beginning of the COVID-19
outbreak.

Consequently, two types of outbreaks, BA and natu-
rally originated outbreak, are eliminated from further
consideration.

3.3 Natural outbreak of a new or
re-emerging disease

3.3.1 Sources/reservoirs of the infection

Animals as a source/reservoir of the outbreak of pneu-
monia have no next indicators: sophistication, motivation,
intention, intelligence, secrecy, and number of perpetrators

(Table 2) [1,9]. But parameters such as number of sources/
reservoirs of virus, accessibility to sources of the virus, and
accessibility to targets surely exist in the case of animals as
a source/reservoir of the outbreak and scored 1 for each
parameter.

3.3.2 Biological agent vs pathogen

COVID-19 virus is an emerging agent like SARS virus,
Ebola virus, MERS virus, Swine flu virus, and Avian flu
virus. The epidemic was explosive (many people were
infected in a brief period), which meant that the patho-
gens were released in large amounts during a short time.
It was not possible that a couple of bats or even a whole
flock of them heat-treated might infect so many people in
urban Wuhan population with pneumonia [20–22]. It was
much more possible that bat hunters and traders became
first diseased and clearly traced the source of the out-
break. Because of the abovementioned reasons these
two parameters scored 1 each.

3.3.3 Means/media of delivery vs factors of
transmission

Air, food, and fomites are proved ways of transmission of
pneumonia and each of them scored 1 [23–25].

3.4 Target vs susceptible population at risk

3.4.1 Intelligence

The first cases and even more clusters were not recog-
nized and the infection spread throughout China and
worldwide (scored with 0).

3.4.2 Secrecy

Chinese authorities did not provide relevant information
about this UEE and reported pneumonia to WHO on
December 31, 2019 [26]. There was no international scien-
tific cooperation about the origin of the outbreak (source/
reservoir of the infection, trace of possible infected human
contacts, or infected animals) [27]. During the SARS pan-
demic, Chinese authorities hid information about epidemics
for 6 weeks and during that time epidemic “advanced” to
pandemic [1]. So, 1 point for secrecy.

Analysis of COVID-19 outbreak origin  959



3.4.3 Personal control

Personal control was very rigorous (wearing face masks,
physical distancing among people, isolation of areas
even with several million inhabitants, advice for hand
hygiene, intensified other hygienic measures and their
control, and intensified recognition of potential infected
or diseased people (measuring temperature). This para-
meter scored 1.

3.4.4 Control of means/media of delivery/factors of
transmission

According to the available data, the control of means/media
of delivery/factors of transmission was carried out rigor-
ously and was very successful (isolation – “quarantine,”
and disinfection of commonly used and frequently used
surfaces). Therefore, this parameter is scored with 1.

3.4.5 Physical protection measures

Physical protection measures for the population at risk
were not in place during the initial phase of the outbreak.
Later, such measures were strictly applied (see Sections
3.4.3 and 3.4.4) [27]. Consequently, this parameter was
scored with 1.

3.4.6 Protection by chemoprophylaxis and/or by
immunoprophylaxis

There was protection neither by chemoprophylaxis nor
by immunoprophylaxis, so both parameters were scored
with 0.

3.4.7 Importance of target/population at risk

There was no evidence that the so-called “hard targets”
or “soft targets”were aimed, and this parameter is scored
with 0.

3.4.8 Number of people in target/at risk

Densely populated metropolitan areas like Wuhan were
in favor of a deliberate outbreak, but not of a natural
outbreak of a new or re-emerging disease or an accidental
outbreak. So, this parameter is scored with 0.

3.4.9 Location and distribution of people in target/
at risk

No special targets (e.g., military, political, economic, or
cultural) could be identified. Rural areas (caves) as natural
habitats for bats, or jungles for pangolins, but not metropo-
litan areas like Wuhan with 11 million densely populated
inhabitants, are preferred locations for the outbreak focus in
the case of a natural outbreak or a new or re-emerging
disease. So, these two parameters are scored each with 0.

3.5 Accidental release outbreak scenario

3.5.1 Sources/reservoirs of the infection

In the case of the accidental outbreak scenario parameter,
sophistication must be scored with 1. Parameters such as
motivation, intention, intelligence, secrecy, and number of
perpetrators are scored each with 0. But parameters such as
number of sources/reservoirs of the virus, accessibility to
sources of virus, and accessibility to targets surely existed in
the accidental outbreak scenario and scored each with 1.

3.5.2 Biological agent vs pathogen

COVID-19 virus is an emerging agent (see Section 3.3). In
the case of the accidental release outbreak scenario, the
staffs were not probably conscious of the repeated release
of the COVID-19 virus from the laboratories. How long it
was unknown, but surely the virus was released in a large
amount during a short time. Because of the abovemen-
tioned reason, this parameter is scored with 1.

3.5.3 Means/media of delivery vs factors of
transmission

Air, food, and fomites are proved ways of transmission
and each of them scored with 1 [23–25].

3.6 Target vs susceptible population at risk

3.6.1 Intelligence

Some Chinese doctors were “pressed” to withdraw their
reports about new and unusual pneumonia. Even more,
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in the case of accidental pathogen release, authorities
were very quickly informed about the accident and this
parameter is scored with 1.

3.6.2 Secrecy

See Section 3.4.2.

3.6.3 Personal control

See Section 3.4.3.

3.6.4 Control of means/media of delivery/factors of
transmission

See Section 3.4.4.

3.6.5 Physical protection measures

See Section 3.4.5 [28].

3.6.6 Protection by chemoprophylaxis and/or by
immunoprophylaxis

See Section 3.4.6.

3.6.7 Importance of target/population at risk

See Section 3.4.7.

3.6.8 Number of people in target/at risk and location
and distribution of people in target/of people
at risk

Laboratories with BSL-4 are usually located near the big
cities and university centers because of the highly quali-
fied manpower who lived there, such as a densely popu-
lated metropolitan area like Wuhan that was in favor of
an accidental outbreak.

Also, such laboratories are usually located in
large scientific and/or medical centers with many
people employed, frequenting hundreds in the same
building.

So, these three parameters were scored each with 1.

3.6.9 Score interpretation

Final scores of the differentiation method suggest that the
high probable cause of COVID-19 outbreak was by an
accidental release of a new COVID-19 virus from the
Wuhan Institute of Virology. This was probably attribu-
table to a technical accident and/or negligent violation of
hygienic norms in the laboratory facility.

4 Discussion

From the very start of the COVID-19 outbreak, there was
a lack of scientific data about the pathogen source and
the mode of its transmission [29]. Bats, probably heat-
treated, as the source of the outbreak were questionable.

Analysis of the unusual COVID-19 epidemic in 2019/
2020 by the two-part method (Radosavljevic–Belojevic
method) for differentiation between natural outbreak,
accidental outbreak, deliberate outbreak, and outbreak
caused by a new or re-emerging pathogen showed that
this epidemic was an accidental outbreak caused by the
new pathogen, probably attributable to a technical acci-
dent and/or negligent violation of hygienic norms in the
laboratory facility.

The method used is strictly focused on specific out-
break characteristics important for outbreaks differen-
tiating and in total has 47 indicators – outbreak features.
There is a general agreement between the results of the
two parts of the method. The first part almost completely
(with 13 out of 14 indicators) indicates a deliberate or
accidental outbreak. Indicators 1, 2, 3, 7, 8, and 11 are
of essential importance for determining an artificial (acci-
dental or deliberate) outbreak nature. Their scoring with
each one as contributing key clues presents additional
evidence for the artificial nature of the outbreak. So,
the question arises concerning the COVID-19 epidemic:
“What was it, actually?”

The second part for subtle and detailed outbreak dif-
ferentiation, clearly at the start declines natural outbreak
scenario and deliberate outbreak scenario. The final results
show 12 points for the outbreak scenario caused by the new
or re-emerging pathogen and 17 points for the accidental
outbreak scenario.

This method clarified the German Escherichia coli out-
break in 2011, indicating an accidental outbreak scenario. Also,
the method is retrospectively used and published in reputable
publications, in other “famous” epidemics (Ameritrax in 2001,
Sverdlovsk outbreak in 1979, Kosovo tularemia outbreak in
1999/2000, and Swine flu in 2009/2010). Additionally, the
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method was first tested on several dozen outbreaks before
publishing (data not shown).

The new hybrid and chimeric COVID-19 virus com-
bines features of known viruses and differs in its genetic
and pathogenic features from known coronaviruses. There
are over 1400 species of bats, at least 3200 distinct coro-
naviruses that infect bats, and numerous articles about
bats as possible/probable culprit sources of the COVID-
19 virus [2]. But, there is no scientific proof of bats infected
with the COVID-19 virus. Even more, incriminated kinds of
bats live in other continents and there are no data about
the COVID-19 virus in those bats [2,15]. Actually, except
being suspicious, we do not know the source/reservoir of
the COVID-19 epidemic.

A long-lasting exposure to the pathogen for several
weeks, until authorities’ interventions became effective,
indicating that an accidental release was very possible in
the COVID-19 epidemic [15]. With very obscure data
about outbreak origin (source/reservoir of the outbreak,
course of the outbreak in the first week(s)), suspicion
about intentional hiding of data increases.

If the bats from the fish market were reservoirs for the
COVID-19 virus (fish market was closed on January 1,
2020), authorities should know who brought and sold
them on the market [29,30]. Authorities could find nat-
ural habitat and reservoirs for the COVID-19 disease tra-
cing those people [29,30]. Furthermore, without solving
the source/reservoir of the COVID-19 outbreak, it is not
possible to prevent similar outbreak again worldwide.

In conclusion, this study suggests that the COVID-19
outbreak was a consequence of an accidental release of a
new COVID-19 virus, probably during the technical acci-
dent and/or negligent violation of hygienic norms in the
laboratory facility. Accordingly, permanent laboratory
personnel education, maximal hygienic norms in the labora-
tory facilities, and urgent international scientific cooperation
are necessary to effectively prevent and resolve similar pos-
sible outbreaks. Further epidemiological, microbiological,
and forensic analyses are needed to clarify the COVID-19
outbreak origin. Detection of people with SARS-CoV-2
antibodies in Northern Italy probably would show that
because of very intensive business relationships (produc-
tion of modern clothes, shoes, and handbags) between
Wuhan and Milano, the pandemic began much earlier
and had a very clandestine start [31].
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