Future Perspectives of Medical, Pharmaceutical and Environmental Biotechnology ISSN: 3009

REVIEW ARTICLE

https://doi.org/10.21608/fpmpeb.2025.393332.1015

Vol. 2, Issue 2 /No4/2025

The Waves of Ebola Virus: A Historical and Epidemiological
Perspective with the Role of the Armed Conflicts

Randa S. El-Ghandour! and Mostafa M. Basheir?*

'TIHMR University, 1, Prabhu Dayal Marg, Near Sanganer Airport, Jaipur, Rajasthan, 302029, India
’Department of chemistry, Gujarat University, Navrangpura, Ahmedabad — 380009, Gujarat, India

*Corresponding author: mostafageo6(@gmail.com

Abstract

Ebola hemorrhagic fever (EHF) is an endemic
disease in many African countries, first
recorded in Sudan (now South Sudan) and the
Democratic Republic of the Congo (DRC) in
1976. During these initial outbreaks, the case
fatality rate (CFR) reached 53% in South
Sudan and 88% in the DRC, underscoring the
extreme virulence of Ebola virus disease
(EVD) from its earliest appearances. Over the
decades following these events, including the
2018-2020 outbreak—the second largest in
the history of the disease—EVD resulted in
3,470 cases and 2,287 deaths. Armed conflicts
have been a major factor in facilitating
transmission, as population displacement
from conflict zones or migration for economic
reasons can trigger new waves of infection
across borders. In this context, the ongoing
conflict in Sudan and the large number of
refugees crossing into Egypt pose a potential
challenge for the Egyptian health sector,
despite the absence of officially reported cases
to date. Objective: This review synthesizes the
historical evolution and epidemiology of EVD
in conflict-affected regions and discusses
implications for surveillance, early diagnosis,
and outbreak control among displaced
populations.

Keywords: Hemorrhagic fever; Trans-boundary
diseases; Diseases and armed conflicts.

1. Introduction

Recent decades have witnessed the negative
effects of pathogens on a wide scale that
extended to include the entire world, as happened
in the Covid-19 pandemic [1]. At the regional
level, many African countries suffered from
dangerous diseases during the twentieth century
and extending to the twenty-first century, which
had negative effects on the public health of the

population of the affected areas. The list of

diseases included Human Immunodeficiency Virus
(HIV), Rift Valley Fever (RVF), and Lassa fever [2-
5]. Ebola virus disease (EVD) is a severe and often
fatal illness in humans, first identified in 1976
during simultaneous outbreaks in South Sudan and
the Democratic Republic of the Congo (DRC).
These initial epidemics revealed the extraordinary
virulence of the virus, with case fatality rates (CFR)
of 53% and 88%, respectively, highlighting the
urgent need for research into its transmission
dynamics, clinical presentation, and effective
control measures. Since then, EVD has re-emerged
repeatedly across Central and West Africa, causing
both localized and large-scale epidemics that tested
the resilience of fragile health systems and the
capacity for international response [6—8]. Beyond
its clinical and epidemiological dimensions, Ebola
has been shaped by complex socio-political
contexts, particularly in conflict-affected regions,
where displacement, migration, and health
infrastructure ~ breakdown  have  amplified
transmission risks [9]. In this review, we synthesize
the historical evolution and epidemiology of EVD,
with emphasis on how political instability and
population  displacement influence outbreak
dynamics, while also highlighting gaps in
surveillance, diagnosis, and control strategies in
resource-limited settings.

2. Taxonomic Position of Ebola Virus

The Genus Ebolavirus (EBO) comprises negative-
stranded RNA viruses and is classified under the
family Filoviridae and order Mononegavirales based
on the latest taxonomic conditions. EBO is endemic to
Africa, with its origins primarily traced to the central
and western regions of the continent [10-11]. Initially,
following a brief period of isolation of the Marburg
virus (MBG) and the subsequent discovery of the
EBO, taxonomic suggestions emerged due to their
shared  morphological  features. = Based on
physicochemical and morphological data, both MBG
and EBO were proposed to be classified under the
Family Rhabdoviridae, as per the widely accepted
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propositions among taxonomists at that time [12-
13]. Thorough scrutiny of the morphological traits
of MBO and EBO viruses led to the identification of
distinguishing features that set them apart from their
taxonomically related counterparts, such as
rhinoviruses. Notably, the central axial channel in
MBO and EBO was found to be considerably
smaller in diameter compared to rhinoviruses.
Furthermore, other morphological attributes,
including body length, and chemical properties like

protein structure, provided additional support for the
taxonomic differentiation between Ebola and
Marburg viruses on one side, and rhinoviruses on
the other [14]. During the early stages of
classification, certain researchers speculated that
mature viruses had a doughnut-like shape, leading
them to name the family containing these viruses as
'torovirus.' However, this term was short-lived since
electron microscope examination after isolating
EBO revealed that both MBG and EBO viruses
exhibit elongated tubular shapes. Consequently, the
term 'tuburnaviruses' was adopted to better align
with the morphological characteristics of this virus
family [15-16]. No formal proposal for the
classification of MBG and EBO viruses was
submitted to the International Committee on
Taxonomy of Viruses (ICTV) until 1979. During a
virus’s congress in that year, discussions centered
around the characteristics of these viruses, leading
to the naming of this viral group as Filoviridae. The
name was derived from the Latin word "filo"
meaning "filament" chosen as an alternative to the
term 'tuburnaviruses' based on early electron
microscope examinations [14]. Figure (1) shows the
degrees of relatedness between the two families,
Filoviridae and Rhabdoviridae, which, as
previously mentioned, led to the inclusion of MBG
and EBO viruses in the Rhabdoviridae family. Five
strains of Ebola viruses have been identified in
Africa under genus Ebolavirus, classified based on
the geographical location of the outbreaks, which
are: (1) Zaire Ebola Virus (EBOV). (2) Sudan Ebola
Virus (SUDV). (3) Bundibugyo Ebola Virus
(BDBYV). (4) Tai Forest ebolavirus (TAFV) and (5)
Reston Ebola virus (RESTV); The first four strains
have posed significant threats to both human and
nonhuman primates, leading to viral hemorrhagic
fevers with fatality rates of up to 90% [17-18].
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Figure 1. The taxonomic position of the Ebola virus
and the relatedness of Filoviridae and Rhobdoviridae

3. Chronological review of Ebola Strains
outbreaks in Africa

3.1 Early Indications and Pre-1976 Evidence

For nearly five decades since the first documented
appearance of the Ebola virus in 1976 [19], both local
and international  health  institutions  have
systematically monitored subsequent outbreaks (fig 2).
These efforts have included recording the number of
infections and associated clinical symptoms, assessing
fatalities and case fatality rates, and providing medical
care and treatment to affected populations while
implementing precautionary measures, which remain a
cornerstone of preventive medicine. Since the initial
identification of Ebola hemorrhagic fever (EHF) in
1976 [19], viruses belonging to the genus Ebolavirus
have spread across multiple countries, and outbreaks
are no longer restricted to the African continent. This
section provides an overview of the historical
trajectory of Ebola outbreaks and their
epidemiological manifestations within Africa.

3.2 The First Documented Qutbreaks (1976—
1979

Languon and Quaya [29] reported that although the
first recognized outbreak of Ebola occurred in 1976,
fact-finding investigations into Ebola as a viral
pathogen have suggested the possible emergence of
hemorrhagic fever in the DRC as early as 1972. This
was based on the detection of viral antibodies in a
physician who was likely infected during the autopsy
of a medical student who had suffered from EHF. Such
evidence indicates that the epidemiology of the Ebola
virus may predate the first officially documented
outbreak. However, retrospective reviews of medical
records aimed at confirming earlier, undocumented
events remain unreliable due to the risk of
misdiagnosis, since clinical manifestations of EVD
can resemble those of other infectious diseases.
Moreover, limitations in the accuracy and reliability of
antibody detection methods at that time further
complicate the interpretation of such findings. The first
officially reported outbreak of EHF occurred in
southern Sudan between June and November 1976.
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The earliest infections were reported in Nzara,
primarily among workers in a cotton factory.
Subsequent transfer of patients to the hospital in
Maridi contributed to a worsening of the situation,
as cases in Maridi alone accounted for nearly 75%
of the total infections. By the end of the outbreak, a
total of 284 cases (Table 1) had been recorded,
including 151 deaths [19]. Coinciding with the
outbreak of hemorrhagic fever in southern Sudan,
another epidemic emerged in the northern part of the
DRC between September 1 and October 24, 1976,
in the Yambuku region. A total of 318 cases were
reported, the majority of which occurred within a 70
km radius centered on Yambuku. The CFR was
exceptionally high, reaching 88% of all confirmed
infections [20]. These two outbreaks were the main
starting point for the spread of the virus on a wider
geographical scale that included other countries
within a regional area that is confined in Central and
West Africa, careful examination of the virus
isolates from these two outbreaks showed that the
isolates are of two different strains of the same
species, these differences, from a genetic
perspective, may be the reason for the virulence of
the EBOV strain, which is evident from the higher
number of infected people and the case fatality rate
compared to the South Sudanese SUDV strain. The
hemorrhagic fever virus was named Ebola, after the
Ebola River located in the north of the DRC, in the
region that witnessed the second outbreak,
according to chronology [21]. On June 1977 an
individual case appeared, consequently that does not
fall under the concept of outbreak, the case was a
nine-year-old girl from the village of Bonduni in the
Democratic Republic of the Congo; She was
suffering from a fever and her temperature rose to
39.5 degrees Celsius, accompanied by abdominal
pain and bloody vomiting she died 28 hours after
Tandala Hospital entrance [22-23]. Between July 31
and October 26, 1979, an outbreak caused by the
SUDV occurred in the same rural area that had been
affected during the earliest recorded epidemic in
Nzara the outbreak was limited, as infections
appeared in five families. The outbreak began with
the entrance of a 45-year-old man to Nzara hospital,
on the second of August 1979, when he had
symptoms three days before entering the hospital
but he soon died on the 5th of August, failure to
implement strong precautionary measures the
symptoms of hemorrhagic fever appeared on three
of the relatives of those who had contact with him,
and who later died as a result of their infection, the
matter extended to four other families, as well as the
death of two nurses from the medical staff of Nazara
Hospital, the total outcome of this outbreak for the
infected was 34 cases, and the death rate reached
65%, the limited number of infected people may be
due to remedial failure in implementing the

precautionary measures that the local medical staff
made; In September, about one month before the end
of the outbreak, the entire area was isolated, and a
supported medical team From the WHO provides
health care [22, 24].

3.3 The Period of Latency (1980-1993)

After announcing the end of the second outbreak of the
disease in Sudan in October 1979, no new cases of
hemorrhagic fever were detected in Africa, and this
continued until 1994, as if these 15 years seem more
like a latency phase or the end of an activity cycle. No
explanations were provided about the reasons behind
the disappearance for this long period or what are the
factors for the re-emergence of outbreaks [22, 25 — 28].

3.4 The Re-emergence and New Strains (1994—
2001)

On November 24, 1994, a 34-year-old female scientist
showed symptoms of a disease like those of dengue
fever. She suffered from fever, rash, and diarrhea. She
was evacuated to Switzerland, where she recovered.
Diagnostic tests revealed that she was exposed to a
new strain of Ebola virus TAFV, which was
transmitted to her during the autopsy of a recently dead
chimpanzee in the Tai Forest in Cote d'Ivoire [26, 30-
32]. The TAFV outbreak in Céte d'Ivoire coincided
with another outbreak in Gabon. During the outbreak
in Gabon, which extended from November 1994 to
February 1995, the symptoms that patients developed
were thought to be due to yellow fever virus YF alone,
based on clinical symptoms, and routine biochemical
testing initially supported this belief, the results of a
blood serum test using polymerase chain reaction
(PCR) for 49 people tested positive because there was
already a YF epidemic at that time. But some
symptoms were not consistent with yellow fever, and
screening of serological tests led to the detection of
antibodies to Ebola virus in the isolates. Partial
sequencing testing of the GP and L genes also
confirmed that the isolated virus was indeed of the
Zaire strain. This outbreak consisted of two waves.
The first wave occurred in November and December
1994, and infection occurred in three gold extraction
camps: Mikoka, Andok, and Minkibi, which are
located in the vicinity of the rainforest. The second
wave of the outbreak began in early 1995, and the last
recorded case was on February 9, while the Gabonese
Health Authority stated that the outbreak officially
ended on February 17. The total number of cases of
this outbreak, resulting from its two waves was 52
cases of infection, of which 31 patients died [26, 29,
32-33]. The re-emergence of EHF disease again in
1994, after a period of interruption in Ebola outbreaks
within Africa since that date and over a period of
twenty years until 2014, outbreaks continued to appear
in some countries of Central and West Africa[31]. The
outbreaks in the period between 1994 and the
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declaration of the end of the Uganda outbreak of by the outbreak, with the exception of the 2018-2020
(2012-2013) were characterized by the limited outbreak, which is the second largest outbreak in the
number of people infected. According to the data in history of the disease, which resulted in 3,470 cases of
(Table 1), the largest number recorded in that period viral infection and 2,287 infections case of death [35-
was in the Uganda outbreak of (2000-2001), where 36].
the number Oof infected people was 425 and deaths Table 1: Ebola Outbreaks Chronology (1976-2014)
were 224 (53%) [27]. Outbreak | Species Cases Fatalites CFR | Ref

. . . - (%)
3.5 The West African Epidemic (2013—2016) R — e 151 38
On December 2013, a two-year-old boy died in (1976)

southeastern Guinea from hemorrhagic fever as a

result of infection with the Ebola virus of the Zaire DRC (1976) | EBOV | 318 280 88 [47]
strain. This was followed by the appearance of DRC (1977)  EBOV | 1 100 [21]
symptoms of the disease on members of the child’s South Sudan =~ SUDV 34 22 65 | [23]
family and health care workers who were in contact (1979)
with the case. The disease was not diagnosed Cote d'lvoire  TAFV 1 0 0 [30]
correctly, or its cause was determined, and the 8:5;2 EBOV 5 31 60 28]
disease was not announced as a new outbreak until (1994-1995)
March 23, 2014, approximately three months after
the death of this child and the infection was DRC (1995) = EBOV 315 250 79 [27]
transmitted to a number of his family members as Gabon EBOV 37 21 57 | [28]
well as those in charge of the health care system [37- 833063 = 3 i 75 4]
38]. This outbreak represents a special case in the (1996-1997)
history of the disease, as it is distinguished from its
predecessors by its wide geographical scope. It did Uganda SUDV = 425 224 53 [26]
not exceed the borders of the state in the regional (2000-2001)
scope of Central and West Africa, but it reached the fggoégg(li_ EBOV 124 7 78 [28]
point where it crossed the African continent, where 2002)
the outbreak affected many African countries, ROC (2002- = EBOV 143 128 89 [28]
namely Guinea, Liberia, Sierra Leone, and the 2003)
Democratic Republic of the Congo, Mali, Nigeria, ROC (2003) | EBOV oo = 8 | [30]
Senegal, and European countries such as Italy, Smg(l)gr)d an | SUDV 17 7 RN
Spain, and UK, in addition to the USA [34]. This ROC (2005) EBOV 12 10 23 [33]
was accompanied by a very large number of DRC (2007) = EBOV = 264 187 71 [33]
infections and deaths, with the total number of Uganda BDBV 131 42 32 [33]
patients at the end of that outbreak reaching 28,616 g}ggéggg) EBOV 32 s 4 B3
cases, while deaths exceeded 11,000, the largest part 2009)
of which went to Guinea, Liberia, and Sierra Leone,
while the rest of the countries did not have infections Uganda SUDV 1 1 100 | [34]
exceed the threshold of twenty cases, as is the case DR((ZZO(lzl())lz) BDBV 18 . 3% | B3
in Nigeria [31, 39]. Uganda | SUDV 11 4 36 [33]
3.6  The Recent and Limited Outbreaks (2012)
(20] 7_2023) Uganda SUDV 6 3 50 [28]
The largest outbreak of Ebola hemorrhagic fever in (2012-2013)
Guinea EBOV = 28,646 11,323 40 [35]

the history of the disease was declared over on
January 20, 2016 [40, 41]. After the end of the
largest outbreak, a group of outbreaks occurred on
the continent in the period between 2017 and the
beginning of 2023, where the beginning of the last
outbreak was announced on September 20, 2022 as
a result of the emergence of the Ebola virus of the
Sudanese strain, until the Ugandan Ministry of
Health announced the end of that outbreak on
January 11, 2023. The majority of outbreaks that
followed the largest outbreak in the history of 2013-
2016 were limited outbreaks in terms of the number
of cases and deaths or in terms of the area covered
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Figure 2. Chronological Timeline of Epola Virus
outbreaks

4. Ebola virus reservoirs, infection and
transmission

4.1 The Recent and Limited Outbreaks (2017—
2023)

Ebola is a zoonosis, there is a prevailing belief based
on the hypothesis that fruit bats such as
Hypsignathus monstrosus, Epomops franqueti, and
Myonycteris torquata of the Pteropodidae family
represent the main hosts of EBO; In contrast
humans and non-human primates act as secondary
hosts for the virus, causing severe disease symptoms
that can lead to the death of the secondary host, and
this is what some studies relied on to explain the
decline in the numbers of non-human primates such
as chimpanzees and African gorillas in the recent
period [42-48] (fig3)

4.2 Early Studies to Identify the Natural Host

After an outbreak in 1995 in Kikwit and its
surroundings in the Democratic Republic of Congo,
3066 samples of vertebrates were collected from
habitats in the focus of the outbreak and its
surroundings in order to identify the main reservoir
of the virus from the Zaire strain, and the tests
showed negative results. The failure to detect
antibodies may be due to intermittent contact

between humans and the virus. Or the restrictions that
can be imposed on the size of samples from rare species
that are likely to be a reservoir for the virus [45].

4.3 Field Evidence Supporting Fruit Bats as the
primary host

A subsequent field studies that extended from 2001 to
2005 through a number of expeditions that coincided
with outbreaks in Gabon and the Democratic Republic
of the Congo that resulted in the death of groups of
primates, 1030 samples were collected of different
animal species to be examined (Table 2) with the aim
of identifying the reservoir of the virus among these
species, the results showed conclusive evidence of the
presence of species of fruit bats carrying the virus, with
no symptoms of infection appearing [42, 49].
Laboratory tests of three species of bats, E. franqueti,
H. monstrosus, and M. torquata, confirmed the
presence of immunoglobulin G (IgG) of the Ebola virus
in the blood serum of the tested bats [50].

Table 2: Collected animal specimens to identify the
EBO reservoir [29].

Organism Number of
Samples
Bats 679
Birds 222
Small terrestrial 129
vertebrates
)3 1030

4.4 Ecological and Evolutionary Implications of
Bat Reservoirs

Bats are also distinguished by their ability to fly, as
they can cover large areas through this feature, and this
may allow them to get rid of their droppings, which
may be a container for the virus, which increases the
possibility of the disease being transmitted to areas far
from places where bats congregate, such as caves or
African tropical forests, which increases the risk of
transmission of the disease potential for large-scale
outbreaks [26]. It is also noted that it is the same
ecosystem in which great ape primates live, so
exposure to bat droppings or to the remains of fruit and
traces of bat saliva on them is the most likely means of
transmitting the infection to great apes or even to
humans. From the perspective of the evolution of Ebola
viruses, there was a genetic differentiation between the
different Ebola strains and the ability of this variation
to cause infection among humans, as strains such as the
Zaire strain and the Sudan strain are capable of causing
disease in humans, while the Reston strain only infects
great apes [51]. While recognizing the hypothesis that
bats are the main reservoirs of viruses, given their
ability to fly and cross natural barriers, such as the
rivers spread throughout tropical Africa, this can be
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explained by genetic variation between breeds based
on the concept of development within individuals of
a single species due to natural barriers [52].
Although bats represent the most likely reservoir for
the Ebola virus, and although there is some
preliminary evidence to suggest this, this topic has
not yet been adequately addressed [41]. Therefore,
we can conclude that it is possible that humans or
even higher non-human primates interact directly or
indirectly with bats, potentially representing the
primary transmission source of the virus from bats to
monkeys or even humans, especially since most of
the infections occurred within the African tropical
rainforests (fig 3).
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Figure 3. Transmission pathway from bats to
primates

4.5 Transmission Pathways from Reservoirs
to Humans

Assuming it is accepted that bats are the main
source of transmission of the virus and causing
infection, the secondary routes of infection are no
less important, especially since they are confirmed
by evidence, in contrast to the hypothesis that bats
are the original source of infection, and the
transmission of the Ebola virus through direct
contact with the infected person is the most
common way of transmitting the virus. As well as
the consumption of infected bushmeat [53-54],
sexual relations are also a means of horizontal
transmission of the virus from one person to
another, especially with the possibility of
separating the virus from semen for a period that
can reach 61 days. Possible sexual transmission
occurred in March 2015 in a 44-year-old woman
who, prior to her death, reported having had
unprotected sex with an Ebola survivor 7 days
before symptoms appeared [55] (fig 3).

4.6 Mechanisms of Infection and Viral
Replication

The virus enters the body through any breaks in the
skin or through mucous surfaces and targets many
cells within the host’s body [56]. The main targets of
the virus are stem cells, liver cells, and endothelial
cells [57]. During the incubation period, which may
reach 21 days, the virus works to localize itself within
the host’s body and copies itself through a complex
mechanism in order to ensure its survival [41]. At the
cellular level, viruses multiply within the cell
membranes of infected cells by budding. Laboratory
studies on the human liver of some infected people
who died as a result of the infection have indicated that
this has also been done on monkeys and guinea pigs.
Even experiments on tissue cultures have shown the
existence of a pattern of virus reproduction by budding
and the formation of branches parallel or
perpendicular to the cellular membranes, which
contain the viral protein [58].

4.7 Clinical Manifestations and Diagnostic
Challenges

Usually, symptoms of infection appear after a period
ranging between 6 to 12 days from the infection. The
symptoms are mostly a high temperature with pain in
the joints and muscles. At a relatively advanced stage,
there is intestinal pain accompanied by nausea,
vomiting, and diarrhea, as well as shortness of breath
and cough [41]. One of the most important problems
lies in the symptoms that appear on the person
infected with Ebola hemorrhagic fever, which is the
similarity of these symptoms with symptoms of other
diseases, especially since the bleeding that
characterizes Ebola disease does not appear in a
maximum of 30% of patients, which means that 70%
or more of those infected are at risk of being
diagnosed. Their condition constitutes a mistake, and
therefore the diagnosis must be made in the event of
overlapping symptoms with other diseases, not by
monitoring the apparent clinical symptoms only,
despite their importance, because diseases such as
Lassa fever, malaria, and typhoid have the same
clinical symptoms resulting from infection with the
Ebola virus, and this may be the case. It leads to a
worsening of the condition or even to death [59-60].

5. The Impact of Armed Political Unrest on
the Ebola Outbreak

5.1 Political Instability and Weak Health
Infrastructure

The Ebola virus, responsible for hemorrhagic fever,
has been endemic in Africa for decades, with the first
recorded case occurring in the 1970s. While many
African countries are experiencing successive waves
of Ebola outbreaks, they are also experiencing
political unrest and military conflicts that have led to
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the collapse of government sectors, including the
healthcare system. This has led to inadequate care
for those infected, and the extreme difficulty of
implementing measures under extreme political
circumstances.

5.2 Correlation Between Conflict and
Outbreak Hotspots

In West African countries that have been hotspots
for the disease since the first recorded outbreak,
waves of the disease in these countries coincided
with the unrest sweeping these countries, which
may indicate a causal relationship between armed
political conflict and the emergence of hotspots of
the disease [61-62].

5.3 Case Study: The 2018—2020 Outbreak in
Eastern DRC

The 2018-2020 Ebola outbreak in eastern DRC was
preceded by an incident on December 27, 2018,
when protesters attacked an Ebola treatment center.
The disruption contributed to the occurrence of 21
suspected and confirmed cases of the disease [62—
63]. With repeated attacks on Ebola treatment
centers, patients fled due to armed operations in
North Kivu and Ituri provinces, and health care
workers (174 workers) were attacked by warring
groups [62]. On February 24, 2019, treatment
centers in Katwa and Butembo were destroyed and
staff evacuated, with 4 patients in the operational
area fleeing into the forests.

5.4 Implications of the West African Civil
Wars for Ebola Outbreak Management

During June-August of the same year, the Ugandan
Ministry of Health and the World Health
Organization (WHO) announced in a joint
statement the rapid spread of the disease in areas
where displaced people were gathering in border
areas fleeing the war [62]. With the civil wars in
Liberia and Sierra Leone, the health systems
collapsed tragically, making control measures to
limit the spread of the virus extremely difficult,
especially with the almost complete absence of
governmental and international financial support
through international organizations concerned with
health in conflict areas [64-65].

6. Public Health Awareness and
Preventive Strategies in Egypt

6.1 Impact of the Sudan Conflict and
Population Displacement

The armed conflict in Sudan on April 15, 2023,
impacted more than 3.4 million civilians
displacement to neighboring countries, including
the Arab Republic of Egypt. According to official
reports from the Egyptian government, Sudanese
refugees in Egypt constituted (35.3%) of the total

number of people displaced by the conflict [66]. The
escalating conflict between the two parties to the
conflict in Sudan has led to the collapse of basic
services, including health care institutions within the
country. WHO reports indicate that 70-80% of health
facilities are not operating at full capacity; the crisis
has further worsened with the spread of cholera and
malaria due to the destruction of infrastructure,
especially sanitation, the occurrence of floods, and the
decline in vector control.

6.2 Emerging Health Risks and Implications for
Egypt’s Public Health System

The emergence of the polio virus type (cVDPV2) has
been observed, but concerns have increased with the
detection of strains linked to cVDPV2 in Egypt, in
which displacement has played a role, which warns of
the possibility of other cross-border diseases [67-68].

Although no Ebola cases have been reported during
the ongoing conflict in Sudan, the large-scale
displacement of populations raises serious concerns
about the cross-border spread of infectious diseases.
Displaced people often move under conditions that
favor the transmission of pathogens, including poor
sanitation, limited access to medical care, and high
population density in temporary shelters. This
situation highlights the potential introduction of
diseases previously unseen in Egypt, including Ebola
virus disease (EVD). Therefore, it is essential to
establish comprehensive preventive measures to
mitigate the risk of disease importation and safeguard
public health adopted through.

6.3 Proposed Preventive and Control Measures
in Egypt

1. Establishing an Early Warning and Surveillance

System

The creation of an integrated early warning system is
critical to rapidly detect and respond to emerging
health threats. Border hospitals should be linked to the
Egyptian Centers for Disease Control and Prevention
(CDC) and medical research institutions to facilitate
timely data sharing, case tracking, and laboratory
confirmation. Enhanced surveillance at border
regions would enable the rapid identification of
suspected Ebola cases before they spread further.

2. Strengthening Border Health Security

Strict health measures should be implemented at
southern border crossings. This includes establishing
new medical units, conducting health screening, and
collecting detailed questionnaires from displaced
persons to identify potential exposure risks.
Polymerase chain reaction (PCR) testing should be
administered for suspected cases, with immediate
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isolation protocols based on established response
frameworks and previous outbreak data.

3. Monitoring Regional Ebola Hotspots

Egypt should adopt a proactive regional monitoring
approach by closely following developments in
areas affected by Ebola outbreaks. Early awareness
of emerging clusters will allow Egyptian health
authorities to coordinate with international
organizations, prepare medical facilities, and
ensure the availability of diagnostic and treatment
resources.

7. Conclusion

Ebola virus is a hemorrhagic fever. Fruit bats
(Family: Pteropodidae) are believed to be the
primary host of the virus, which is transmitted to
humans as secondary hosts through human
interactions with primary hosts, leading to death in
the event of infection. Political unrest and armed
conflicts encourage the spread of the disease due to
the destruction of infrastructure and the disruption
of preventive measures. This causal relationship
has been clearly demonstrated in the conflicts in
Sierra Leone and Liberia, and today with the
deterioration of the situation in Sudan, which has a
long history of Ebola, the resulting strong
possibility of the disease returning, especially with
the uncontrolled flow of displaced people under the
influence of fighting towards the southern Egyptian
border. Concerns are growing, requiring the
Egyptian health sector, in coordination with
international organizations, to take proactive
measures, even if no confirmed cases have been
recorded to date.
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