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Abstract

The 2019 novel coronavirus originated in Wuhan, China, and is rapidly making its way across the rest of the
world, causing a worldwide epidemic. The first case of COVID-19 was reported for a traveler entering the
city of Najaf and has since spread to all the cities in Iraq. The WHO declared the latest COVID-19 outbreak a
worldwide pandemic on March 11, 2020. Crimean-Congo hemorrhagic fever (CCHF) is also one of the issues
facing public health that emerged after the COVID-19 outbreak. It has been spread widely in Iraq. Ticks on
human or animal tissue or blood are typically the source of infection. The World Health Organization (WHO)
has designated CCHFV as a high-priority virus because of its high death rate and lack of viable medical
countermeasures. Despite the differences in transmission dynamics and clinical manifestations, there are
overlapping epidemiological factors and potential interactions between these two diseases. These two
outbreaks cause a serious health issue in Iraq and a high rate of mortality due to the lack of management and
control of their spread; furthermore, the absence of health care in hospitals and the lack of medicines and
vaccines. Understanding their association is crucial for effective surveillance, diagnosis, and management
strategies to mitigate the burden of both diseases in Iraq. This article discusses the two viruses and their

emergence in Iraq.
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Introduction
A zoonosis is essentially an infectious disease
brought on by pathogens that are spread from animal
to human [1,2]. It is currently a public health
concern, particularly in the context of the recent
pandemic (COVID-19), which has harmed millions
of people worldwide and caused economic damage.
As aresult, there are still worries regarding the start
of new, potentially uncontrollable epidemics,
[3.4].

hemorrhagic fever (CCHF) is a zoonotic disease that

particularly viral ones Crimean-Congo

may impact humans. It is caused by a virus that is
part of the Nairoviridae family [5]. Symptoms like
fever, myalgia, and gastrointestinal issues
characterize the disease. It can also lead to
hemorrhagic manifestations from different organs
and has a 30% mortality rate [6,7]. Normally, ticks
or getting in contact with the bodily fluids of
infected animals or people spread this hemorrhagic
disease to humans. Considering that they can
harbour the virus for months or even years, ticks—
those belonging to the

particularly genus
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Hyalomma—are the virus's natural carriers and
reservoirs [8]. Two distinct but important infectious
diseases that have an impact on global public health
are COVID-19 and CCHF. The main ways that
CCHF is spread are either through tick bites or
coming into contact with infected animals.
Conversely, COVID-19 is predominantly spread by
respiratory droplets and close contact with infected
persons, and is caused by the new coronavirus
SARS-CoV-2.
investigating possible correlations between COVID-
19 and CCHF outbreaks, despite their different

mechanisms  of

There is rising interest in

transmission and  clinical
manifestations, especially in areas where both
diseases coexist, like Iraq. The increase in cases of
COVID-19 in Iraq has led to an increase in the
number of CCHF cases due to blood exchange
procedures performed for COVID-19 patients and a
general decrease in public health preventative

measures against vectors for CCHF [9,10].

Background

Both COVID-19 and Crimean-Congo hemorrhagic
fever (CCHF) are zoonotic illnesses that have the
ability to spread from person to person and cause
significant outbreaks or epidemics. In comparison
with COVID-19, which is caused by the SARS-
CoV-2 virus, not much is known about CCHF,
which is caused by the CCHF virus (CCHFV). A
nairovirus belonging to the Bunyaviridae family,
CCHFYV is mainly transmitted by ticks or animals to
animal workers. Cattle are the main hosts of
CCHFYV; during their asymptomatic viremic stage,
the tick becomes infected. There have been cases of
CCHFYV being brought to countries outside of these
endemic zones, such as India and some eastern
European nations, as a result of returning tourists
incubating the virus. This virus is endemic in regions
of Africa, the Balkans, the Middle East, and parts of

Asia. While CCHF outbreaks are recurrent,
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increasing in the spring and summer, the number of
cases in Iraq has been rising since 1999, with over
300 cases reported in 2019. Multiple outbreaks have
occurred in different regions. According to
epidemiological studies, CCHF mostly affects
farmers and those working in the livestock industry
and is found in parts of Iraq. The disease is severe
because it can cause epidemics, like the one that
occurred in Dohuk in 2007 and resulted in 221
confirmed cases of CCHF. Environmental factors
leading to higher tick on livestock and increased
human-tick contact as a result of farm displacement
as a result of conflict and financial challenges have
been responsible for the rise in CCHF cases in Iraq.
These recently resettled communities have poor herd
immunity, which leaves them vulnerable to CCHF V.
Cases in these locations have the potential to spread

to other parts of Iraq as well as Iran [11,12].

Taxonomy and structure

Coronaviruses are encased, icosahedral symmetric
particles with a diameter of around 80-220 nm.
Their single-strand, non-segmented, positive-sense
RNA genome is roughly 2632 kb in size. One of the
major groupings of viruses that are members of the
family Coronaviridae, suborder Cornidovirineae,
and order Nidovirales is the coronavirus (CoV).
Nairoviridae is a family of the Bunyavirales order
that comprises three primary genera, one of which is
Orthonairovirus, which contains the CCHF virus
along with fourteen other viral species.

This virus resembles a spherical particle with a
diameter that ranges from 80 to 120 nm. Its single-
stranded RNA genome has a segmented negative-
sense. Three distinct segments comprise it: small,
medium, and large (abbreviated S, M, and L,
respectively) [13,14].

Figures 1 and 2 show the difference in taxonomy
and structure between (CoV) and (CCHFV)
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Epidemiological

Since it is spread by ticks, CCHF is usually linked to
the countryside; nevertheless, outbreaks have also
occurred in cities, particularly in places with
inadequate healthcare facilities and poor sanitation.
Conversely, COVID-19 has impacted Iraqi residents
in towns as well as villages. People may be more
exposed to ticks, the CCHF vector, and come into
close contact with others in areas where both
diseases are prevalent, such as those with livestock
raising and agriculture, which raises the likelihood of
COVID-19 transmission. The possibility of co-
infection rises due to this overlap in exposure, which
also poses difficulties for attempts to control the
disease [15].

Turkey and Iran are the main pandemic locations,
with over 10,000 cases documented in Turkey since
2002 [16]. CCHF is regarded as endemic in a few
countries in the eastern Mediterranean, including
Iraq [17]. In 2010, there were 28 suspected cases and
11 confirmed cases. The percentage of instances that
ended in death varied from 4% in suspected cases to
36% in confirmed cases [18]. In 2018, three fatal
cases were documented; more recently, in 2021, 33
verified cases, including 13 deaths, were reported
[17]. Iraq reported 212 instances between January 1,
2022, and May 22, 2022, of which 115 were
suspected and 97 were confirmed. Of the 27
fatalities, 14 were linked to suspected cases and 13
to cases with laboratory confirmation. A significant
number of cases have been reported compared to
2021 [17]. In addition to all of the above, COVID-19
has further reduced access to alternative healthcare
options and become the global centre of attention for
the medical community. Since 1979, CCHF has been
endemic in Iraq, and the number of patients has risen
yearly. However, as with many other diseases,
CCHF has faded from the attention of healthcare
administrators, leading to increasing of cases in 2018
to 33 cases in 2021 to 212 cases in just 5 months of
2022 [18]

Between January 1, 2022, and May 29, 2022, Iraq
recorded 212 instances of CCF. Compared to 2021,

when there were only 33 cases reported for the entire
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year, this is already six times more. Of these 212
instances, 97 (46%) have laboratory confirmation,
and 115 (54%) are suspected cases. There have been
27 CCHF-related deaths;
suspected, and 13 were confirmed by a lab. Tick

of those, 14 were
infestations in livestock animals can endanger those
who are related to the animals [19].
In Iraq, where raising cattle is a common routine, it
is especially concerning. A large number of the
deceased were either butchers or shepherds or had
some connection to them. With more than 2 million
COVID-19 cases since the pandemic's beginning,
Iraq's healthcare system is working under immense
pressure. Further outbreaks will put the Iraqi people
under extreme financial and psychological strain in
addition to taking lives [15].
Mode of Transmission
Family members who have had direct contact with
incubation carriers or patients, such as friends and
relatives, are the main conduits for the spread of
SARS-CoV-2 [20]. The nosocomial transition is the
main method of transmission for SARS-CoV. The
primary method of transmission was thought to be
eating wild animals or having direct contact with
host animals; nevertheless, the
and method(s) of SARS-CoV-2

transmission are still unknown [21-22]. The virus is

intermediate

source(s)

transmitted by coughing or sneezing among close
contacts, just like the influenza virus and other
respiratory diseases. COVID-19 is more prevalent in
older adults, newborns, those with compromised
immune systems, and those with heart or lung
conditions [23].

All potential SARS-CoV-2 infection pathways, such
as droplet transmission (family members, family
visitors), intimate contact, and all hospital infections,
are instances of the virus spreading vertically from
the mother to the fetus [24]. When droplets from
respiratory sources—like those released when an
infected person coughs or sneezes—are inhaled or
consumed by individuals in contact with the
transmission, this phenomenon is known as droplet
transference. When someone contacts a surface or

object contaminated with a virus and then touches
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their mouth, nose, or eyes, this is referred to as close
proximity. Droplet transmission has also been linked
to this type of interaction. Infection can occur when
respiratory droplets combine with the air to generate
aerosols. when a significant quantity of aerosols is
breathed into the lungs in a small area [25].

Particularly those belonging to the Hyalomma genus,
ticks are effective carriers and the main source of
CCHFV. Humans typically contract the virus by
biting or crushing infected ticks with their bare
hands, coming into contact with the tissues or blood
of infected animals, or even
individuals [26], as depicted in Figure 3. In order for
those who come into contact with animal blood,
medical employees in laboratories and personnel are
more susceptible to infection. It is possible to spread
this illness. from one individual to another via
contacts or diseases picked up in hospitals.
Additionally, Fetal and newborn mortality may
result from significant maternal-fetal transmission
of CCHF [27]. Tick proliferation occurs in the spring
and summer, when the infection rate is highest. The
environment in which ticks grow and their capacity
to spread this virus are significantly correlated. It
should be mentioned that the causal virus is highly
transmissible in environments with mammals,
including sheep, rabbits, and cattle, regardless of size
[28]. By causing the spread of infection, the virus
penetrates the tick's intestinal walls and salivary
glands, maximizing the insect vector's effectiveness.
relies on preventing the tick's natural immunological
Tick

expression can all be impacted by viral infection,

reaction. survival, behavior, and gene
which is not always quiet [29-30]. Figure 3 shows the
difference in the mode of transmission between CoV
and CCHFV.

Symptoms

It's concerning that COVID-19 may share the signs
of CCHF. It might be fatal if CCHF is misdiagnosed
as COVID-19. Therefore, it is essential to properly
exclude suspected CCHF cases [31]. This acute viral
infection usually comes with headache, fever,
tiredness, inflammation, petechial haemorrhages,

headaches, and broad body pain. There have also
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been reports of photophobia, dizziness, myalgia,

malaise, abdominal discomfort, and other
gastrointestinal (GI) symptoms [32]. In extreme
cases of hemorrhagic fever, oral ribavirin can be
administered, yet no antiviral medication is effective
CCHF [33]. There
several difficulties since CCHF first appeared in
Turkey during the COVID-19 pandemic. According

to recent reports, computed tomography (CT)

against have  been

findings and clinical symptoms of COVID-19 and
CCHEF are similar. Therefore, extra caution should be
used while interacting with suspects who exhibit
these clinical signs. A common symptom of COVID-
19 includes fever, dyspnea, weakness, dry cough,
and loss of taste and smell. Therefore, in endemic
places, CCHF should be considered as part of the
differential diagnosis, especially for patients with
ground-glass opacities on chest CT scans [33,34].
The diagnosis of co-infections between COVID-19
and CCHF raises notable difficulties because of the
overlap in clinical symptoms and the restricted
availability of diagnostic testing in resource-
constrained environments. Since fever, malaise, and
respiratory symptoms are shared by both illnesses, it
is challenging to distinguish between them just on
the basis of clinical presentation. Accurate diagnosis
depends on laboratory confirmation via serological
and molecular testing, which may not be easily
accessible in all healthcare facilities, especially in
rural areas. It is essential for prompt intervention and
patient care to increase access to diagnostic
technologies and educate medical personnel on how
to identify and treat co-infections.

It has been shown that both CCHFV and SARS-
CoV-2 are capable of viral evolution and adaptation,
which may result in the formation of new strains with
changed virulence or transmission dynamics. Viral
genome alterations can alter host range, immune
evasion, and viral replication, which can impact
disease severity and transmissibility. For the purpose
of detecting and responding to possible outbreaks as
soon as possible, tracking the genetic diversity of
viruses and keeping an eye out for new variations are

crucial [33].
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Figure (3): mode of transmission between (CoV) and (CCHFYV)

Vaccination and treatment

When the first instance of COVID-19 was recorded
for a tourist entering the city of Najaf, it triggered
many studies and has since spread to every city in
Irag. On March 11, 2020, the WHO pronounced the
most recent COVID-19 outbreak a global pandemic
[35,36]. Five COVID-19 strains have surfaced in the
UK, South Africa,
countries since December 2020. These strains are
Alpha, Beta, Gamma, Delta, and Omicron. [37]. To

Brazil, India, and other

protect people from COVID-19, different companies
have created vaccinations using a variety of
technologies. In Iraq, three different vaccine kinds
were used: Pfizer, AstraZeneca-Oxford, and
Sinopharm vaccines [38].

Any foreign object that enters the human body
causes the body to mount an immunological reaction
against it. This immune response includes the
development of antibodies and anti-inflammatory

substances like cytokines, which are essential for
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controlling the immune response in both healthy and

diseased conditions. APRs, one type of
inflammation biomarker, exhibit significant changes
in blood levels during inflammation. The liver
creates these vital mediators in both acute and
chronic inflammatory diseases [39,40]. Interleukin-
6 is the main cytokine that stimulates the synthesis
of liver (IL-6). APRs can also be brought on by a
variety of research projects [40,41]. Every age
group, gender, and race has been impacted by
COVID-19, with varying rates of infection. It affects
not only the respiratory system but also the
gastrointestinal tract, liver, kidneys, and testicles, so
the care of this unique group of patients needs extra
focus. The biochemical indicators of liver disease
include bilirubin, alkaline phosphatase (ALP),
aspartate aminotransferase (AST), and alanine

aminotransferase (ALT) [42].

The three negative-sense RNA segments that make
up the CCHFV virus genome are small (S), medium
(M), and large (L). The S segment encodes the
nucleoprotein (NP) and the glycoprotein precursor
(GPC), which subsequently generates mature Gn,
Gc, and other nonstructural proteins, and is encoded
by the M segment [43]. The L protein, responsible
for viral RNA production, is encoded by the L
segment. Although CCHFV has been identified
from several tick species, Hyolamma ticks are the
CCHFV's wide geographic spread makes it a host
and biological vector, which strongly corresponds to
the distribution of instances of CCHF [44]. After a
brief incubation period of about one week, CCHFV
infection in humans can cause mild to severe
symptoms, including high fever, malaise, myalgia,
and gastrointestinal distress. Hemorrhagic illness,
which has a fatality rate of 5 to 30% in severe cases,
is frequently brought on by disseminated shock,
multi-organ failure, and/or intravascular
coagulopathy [45]. The WHO has classified CCHFV
as a high-priority virus because of its high death rate,
broad vector, and lack of effective medical

countermeasures for treatment and prevention [46].
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While many CCHFV vaccines are offered, the
Glycoproteins vaccine (GP) and the Nucleoproteins
vaccine (NP) are the most successful. Because of its
high immunogenicity and availability, the NP is a
suitable target for CCHF vaccinations. Because the
NP has B and T cell epitopes, it can stimulate the

immune
[47,48].

diversity and several diverse lineages of CCHFV

humoral and  cellular systems.

Immunological reactions The genetic
that are seen in various parts of the world are
important considerations for the development of
vaccines. The exceptional degree of conservation of
CCHFV's NP across different virus strains indicates
that NP may offer protection against several virus
strains [49]. Using the glycoproteins Gn and Gc as
antigens is one of the most promising methods for
creating a CCHFV vaccine. These glycoproteins are
found on the virus's surface and are in charge of
making it easier for the virus to enter host cells. They
are excellent candidates for vaccine development
because they are also the main targets of the immune

response during infection [50].

Conclusion

The correlation between COVID-19 outbreaks in
Irag and Crimean-Congo hemorrhagic fever
demands additional research to clarify any possible
connections between these illnesses. To reduce the
burden of both diseases and protect public health in
Iraq, integrated surveillance, improved diagnostic
skills, and focused public health interventions are
crucial. Effective collaboration among healthcare
providers, academics, and policymakers is
imperative in addressing the multifaceted problems
presented by the simultaneous outbreaks of COVID-
19 and CCHF. Note that the distribution of vectors
is altered by global warming, which could raise the
likelihood that this virus would spread to previously
unexplored areas. Two of Iraq's neighbors, Turkey
and Iran, are endemic for CCHF and have
corroborated reports of recent outbreaks and an
increase in cases. The number of cases has increased

during the last two years, according to statements
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made by the Iraqi Ministry of Health. More
to break the

transmission, particularly in rural regions where

research is required cycle of
raising livestock is popular. Therefore, an attempt
ought to be made to widen the gap between the two.
Moreover, the danger of transmission is increased by
the slaughter of animals. Due to increased killing
during holidays like Eid, as well as increased
population migration, resulting in cross-border

transmission.
Conflict of interest: NIL

Funding: NIL

References

1. Ghareeb OA, Ali QA. Waterborne Zoonotic
Bacterial Pathogens. Texas Journal of Medical
Science. 2023 Jun; 21:63-69.

2. Ghareeb OA. Ebola-A fatal Emerging Zoonotic
Disease: A Review. Annals of the Romanian
Society for Cell Biology. 2021;25(6):8748-
8754.

3. Kzar AJ, Faiq TN, Ghareeb OA. Recent
infection with black fungus associated with
COVID-19:
Medical and Health Sciences.2021; 15 (5):
1771-1773.

4. Ciloglu A, Ibis O, Yildirim A, Aktas M, Duzlu
O, Onder Z, Simsek E, Yetismis G,Ellis VA,

Inci

a review. Pakistan Journal of

A. Complete mitochondrial genome
characterization and phylogenetic analyses of
vector  of

the  main Crimean-Congo

haemorrhagic  fever  virus:  Hyalomma
marginatum Koch, 1844. Ticks and Tick-Borne
Diseases. 2021 Sep 1;12(5):101736.

5. Aslam M, Abbas RZ, Alsayegh A. Distribution
pattern of Crimean—Congo Hemorrhagic Fever
in Asia and the Middle East. Frontiers in Public
Health.2023 Jan 26;11:1093817.

6. Telford C, Nyakarahuka L, Waller L, Kitron U,
Shoemaker T. Spatial prediction of Crimean

Congo hemorrhagic fever virus seroprevalence

10.

11.

12.

13.

14.

15.

elSSN:3062-6021, pISSN:3062-6013 44

among livestock in Uganda. One Health. 2023
Jun 12:100576.

Klucher J, Gonzalez A, Shishido AA. Crimean-
Congo Hemorrhagic Fever: A Refresher and
Update for the SOF Provider. Journal of Special
Operations Medicine: a Peer Reviewed Journal
for SOF Medical Professionals. 2023 Feb &:
UZTO-DWEP.

Sankhe S, Talla C, Thiam MS, Faye M, Barry
MA, Diarra M, Dia M, Ndiaye O, Sembene PM,
Diop B, Fall G. Seroprevalence of Crimean-
Congo Hemorrhagic Fever Virus and Rift
Valley Fever Virus in human population in
Senegal from October to November 2020. 1JID
regions. 2023 Jun 1;7:216-21.

Khwarahm, N. R., Predicting the Spatial
Distribution of Hyalomma ssp., Vector Ticks of
Crimean—Congo Haemorrhagic Fever in Iraq.
Sustainability. 2023.

Shah, T., Li, Q., Wang, B., Baloch, Z., & Xia,
X. Geographical distribution and pathogenesis
of ticks and tick-borne viral diseases. Frontiers
in Microbiology. 2023.

Aslam, M., Abbas, R. Z., & Alsayeqh, A.
Distribution  pattern  of  Crimean—Congo
hemorrhagic fever in Asia and the Middle East.
Frontiers in Public Health. 2023.

Lea, M. Crimean—Congo Hemorrhagic Fever
(CCHF) is one of the most important vector-
borne diseases of zoonotic potentia. 2023.
Yameny, A. COVID-19 Laboratory diagnosis
methods. Journal of Bioscience and Applied
2023;  9(2):  94-101.  doi:
10.21608/jbaar.2023.311827

Sanchez-Seco MP, Sierra MJ, Estrada-Pena A,
Valcarcel F, Molina R, de Arellano ER, Olmeda
AS, San Miguel LG, Jiménez M, Romero LJ,
Negredo A. Widespread detection of multiple

Research,

strains of Crimean-Congo hemorrhagic fever
virus in ticks, Spain. Emerging Infectious
Diseases. 2022 Feb;28(2):394.
MUKHERIJEE, Dattatreya,

Congo hemorrhagic fever in COVID-19 times,

et al. Crimean



16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

Pharaonic Journal of Science, 2026, Vol. 2, No. 2, P.37-47

an emerging concern in Iraq. Annals of
Medicine and Surgery, 2022, 80.

FILLATRE, P.; REVEST, M.; TATTEVIN, P.
Crimean-Congo hemorrhagic fever: An update.
Medecine et maladies infectieuses, 2019, 49.8:
574-585.
Crimean Congo

Hemorrhagic Fever-Iraq,

WHO. Crimean-Congo Hemorrhagic Fever -
Irag (who.int) (Accessed 8 July 2022).
MAIJEED, Ban, et al. Morbidity and mortality of

Crimean-Congo hemorrhagic fever in Iraq:

cases reported to the National Surveillance
System, 1990-2010. Transactions of the Royal
Society of Tropical Medicine and Hygiene,
2012, 106.8: 480-483.

WAHID, Braira, et al. Scoping review of
Crimean-Congo hemorrhagic fever (CCHF)
literature and implications of future research. J
Coll Physicians Surg Pak, 2019, 29.6: 563-573.
GUAN, Wei-jie, et al. Clinical characteristics of
coronavirus disease 2019 in China. New
England journal of medicine, 2020, 382.18:
1708-1720.
CHOWELL, Gerardo,
characteristics of MERS and SARS in the
healthcare setting: a comparative study. BMC
Medicine, 2015, 13: 1-12.

KANG, Chang Kyung, et al. Clinical and

epidemiologic characteristics of spreaders of

et al. Transmission

Middle East respiratory syndrome coronavirus
during the 2015 outbreak in Korea. Journal of
Korean Medical Science, 2017, 32.5: 744-749.
KHAN, Zakir, et al. Coronavirus outbreaks:
prevention and management recommendations.
Drugs & Therapy Perspectives, 2020, 36: 215-
217.

WANG, Shao-shuai, et al. Experience of clinical
management for pregnant women and newborns
with novel coronavirus pneumonia in Tongji
Hospital, China. Current medical science, 2020,
40: 285-289.

ADHIKARI, Poudel, et al

Epidemiology, causes, clinical manifestation

Sasmita

26.

27.

28.

29.

30.

31.

32.

33.

elSSN:3062-6021, pISSN:3062-6013 45

and diagnosis, prevention and control of
coronavirus disease (COVID-19) during the
early outbreak period: a scoping review.
Infectious diseases of poverty, 2020, 9: 1-12.
Khosti A, Sardar S, Gulsharif S. Crimean-Congo
Hemorrhagic Fever (CCHF): An Emerging
Disease in Afghanistan. Integrated Journal for
Research in Arts and Humanities. 2023 Jan
15;3(1):34-40.

Kalal MN. Crimean-Congo haemorrhagic fever:
a global perspective. International Journal of
Research in  Medical Sciences. 2019
Dec;7(12):4812.

Sorvillo TE, Rodriguez SE, Hudson P, Carey M,
Rodriguez LL, Spiropoulou CF, Bird BH,
Spengler JR, Bente DA. Towards a sustainable
health

hemorrhagic fever prevention: Focus areas and

one approach to Crimean—Congo

gaps in knowledge. Tropical Medicine and
Infectious Disease. 2020 Jul 7;5(3):113.

Munir F, Shakoor A, Aleem MT. Crimean-
Congo Immuno

hemorrhagic fever:

and recent advances in the

Microbial

pathogenesis
development of  vaccines.

Pathogenesis. 2023 Mar 5:106054.
Hamidinejad MA, Ghaleh HE, Farzanehpour M,
Bolandian M, Dorostkar R. Crimean-Congo
the

immunopathogenesis, clinical, diagnostic, and

hemorrhagic fever from
therapeutic perspective: A scoping review.
Asian Pacific Journal of Tropical Medicine.
2021;14(6):254-65.

ABUL-EIS, Emad S.; MOHAMMAD, Nabeel
A.; WASEIN, Suhad M. Crimean-Congo
hemorrhagic fever in Iraq during 2010. Iraqi. J.
Vet. Med, 2012, 36: 99-103.

Zoonotic virus kills 13 since January in Turkey.
Sabah https://

www.dailysabah.com/turkey/zoonotic-virus-

Daily website.
kills-13-since-january-in-turkey/news.
Accessed June 29, 2021

OZARAS, Resat, et al. Association between
Crimean—Congo hemorrhagic fever (CCHF) and


https://www.who.int/emergencies/disease-outbreak-news/item/2022-DON386#:~:text=CCHF%20has%20been%20reported%20in,%25)%20were%20reported%20in%202021
https://www.who.int/emergencies/disease-outbreak-news/item/2022-DON386#:~:text=CCHF%20has%20been%20reported%20in,%25)%20were%20reported%20in%202021

34.

35.

36.

37.

38.

39.

40.

Pharaonic Journal of Science, 2026, Vol. 2, No. 2, P.37-47

coronavirus disease 2019 (COVID-19): A
systematic review. Infection Control & Hospital
Epidemiology, 2022, 43.11: 1727-1728.
PAZARLI, Ahmet Cemal; PARLAK, Zafer;
EKIZ, Timur. COVID-19 and Crimean-Congo
Hemorrhagic
Differences. Heart & Lung: The Journal of
Cardiopulmonary and Acute Care, 2020, 49.6:
892-893.

Sohrabi C, Alsafi Z, O’Neill N, Khan M,
Kerwan A, Al-Jabir A, et al. World Health

Organization declares global emergency: a

Fever: Similarities and

review of the 2019 novel coronavirus (COVID-
19). Int J Surg. 2020 Apr;76:71-6.

Sarhan AR, Flaih MH, Hussein TA, Hussein
KR. Novel coronavirus (COVID-19) outbreak in
Iraq: The first wave and future scenario.
medRxiv. 2020.

Karim SSA, Karim QA. Omicron SARS-CoV-2
variant: a new chapter in the COVID-19
pandemic.Lancet. 2021 Dec
11;398(10317):2126-8.

Almufty HB, Mohammed SA, Abdullah AM,
Merza MA. Potential

COVIDI19 vaccines among Iraqi population: a

adverse effects of

comparison between the three available vaccines
in Iraq; a retrospective cross-sectional study.
Diabetes = Metab 2021
Oct;15(5):102207.

Leisman DE, Ronner L, Pinotti R, Taylor MD,
Sinha P, Calfee CS, et al. Cytokine elevation in
COVID-19: a

meta-analysis,

Syndr. Sep-

severe and critical rapid

review, and

with

systematic

comparison other  inflammatory
syndromes. Lancet Respir Med. 2020 Dec;
8(12):1233-44.

Yameny, A. IL-6, TNF-a, IL-1B, and IFN-y
Cytokines as Core Inflammatory Biomarkers:
Roles, Diagnostic Ultility,
Clinical Applications. Journal of Bioscience
and Applied Research, 2025; 11(3): 1055-1061.

doi: 10.21608/jbaar.2025.456942

Biological and

41.

42.

43.

44,

45.

46.

47.

48.

elSSN:3062-6021, pISSN:3062-6013 46

Vaillant AAJ, Qurie A.
StatPearls [Internet] [accessed Apr 30, 2021].
Treasure Island (FL): StatPearls Publishing;
2022 Jan, PMID: 29763015.

ALMADHIDI, Jamal; AL SHAWI, Ameel F.;
MOHAMMED, Abdullah Ali. Assessment of
diagnostic procedures and tools of COVID-19

Interleukin. In:

among Iraqi patients: A systematic review.
Journal of Emergency Medicine, Trauma &
Acute Care, 2022, 2022.6: 5.

Carter, S.D.; Surtees, R.; Walter, C.T.; Ariza,
A.; Bergeron, E.; Nichol, S.T.; Hiscox, J.A.;
Edwards, T.A.; Barr, J.N. Structure, function,
and evolution of the Crimean-Congo
hemorrhagic fever virus nucleocapsid protein. J.
Virol. 2012, 86, 10914-10923.

Mourya, D.T.; Yadav, P.D.; Shete, A,
Majumdar, T.D.; Kanani, A.; Kapadia, D.;
Chandra, V.; Kachhiapatel, A.J.; Joshi, P.T.;
Upadhyay, K.J.; et al. Serosurvey of Crimean-
Congo hemorrhagic fever virus in domestic
animals, Gujarat, India, 2013. Vector Borne
Zoonotic Dis. 2014, 14, 690—692.
Leblebicioglu, H.; Sunbul, M.; Guner, R.;
Bodur, H.; Bulut, C.; Duygu, F. Healthcare-
associated Crimean-Congo haemorrhagic fever
2002-2014:

cross-sectional

A multicentre
retrospective study. Clin.
Microbiol. Infect. 2016, 22, 387-390.

Mehand, M.S.; Al-Shorbaji, F.; Millett, P.;
Murgue, B. The WHO R&D Blueprint: 2018

review of emerging infectious diseases requiring

in  Turkey,

urgent research and development efforts.
Antivir. Res. 2018, 159, 63-67.
OZDARENDELI, Aykut. Crimean—Congo

hemorrhagic fever virus: progress in vaccine
development. Diagnostics, 2023, 13.16: 2708.

Karaaslan, E.; Cetin, N.S.; Kalkan-Yazici, M.;
Hasano” glu, S.; Karakegili, F.; Ozdarendeli, A.;
Kalkan, A.; Kilig, A.O.; Doymaz, M.Z. Immune
responses in multiple hosts to Nucleocapsid

Protein (NP) of Crimean-Congo Hemorrhagic



49.

50.

Pharaonic Journal of Science, 2026, Vol. 2, No. 2, P.37-47

Fever Virus (CCHFV). PLoS Negl. Trop. Dis.
2021, 15, e0009973.

Kalkan-Yazici, M.; Karaaslan, E.; Cetin, N.S.;
Hasano™ glu, S.; Giiney, F.; Zeybek, U.;
Doymaz, M.Z. Cross-Reactive anti-
Nucleocapsid  Protein  Immunity against
Crimean-Congo Hemorrhagic Fever Virus and
Hazara Virus in Multiple Species. J. Virol. 2021,
95, ¢02156-20.

Zivcec, M.; Guerrero, L.I.W.; Albarifio, C.G.;
Bergeron, E.; Nichol, S.T.; Spiropoulou, C.F.
Identification = of  broadly  neutralizing
monoclonal antibodies against Crimean-Congo
hemorrhagic fever virus. Antivir. Res. 2017,
146, 112-120.

elSSN:3062-6021, pISSN:3062-6013



