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ABSTRACT. Crimean-Congo Hemorrhagic fever (CCHF) is an endemic, zoonotic, viral, and tick-borne disease that
causes hemorrhagic symptoms. The disease has been reported in Iraq since 1979 comprising six cases between 1989
and 2009. Subsequently, 11, 3, and 33 cases were reported in 2010, 2018, and 2021, respectively. This study describes the
2022 Crimean-Congo Hemorrhagic fever virus (CCHFV) outbreak in different Iragi governorates. In the 2022 outbreak,
212 cases of human CCHFV were reported between January 1and May 22. These included 97 (46%) cases confirmed by
reverse transcriptase polymerase chain reaction (RT-PCR) and 115 (54%) suspected cases. Most human cases have been
reported for livestock breeders and butchers. Approximately half of the confirmed cases (48%) were reported in the
Dhi Qar governorate, whereas the others were reported in Missan, Muthanna, Wasit, Diwaniya, Karkh/Baghdad, Rusafa/
Baghdad, Kirkuk, Basra, Najaf, Nineveh, Babylon, and Karbala. Patients with CCHFV showed symptoms of the pre-hem-
orrhagic phase, including sudden fever, anorexia, vomiting, diarrhea, headache, nose bleeding, and abdominal and joint
pain. Later, hemorrhagic symptoms started with unexplained bleeding lesions, ranging from small petechiae to large
hematomas. The factors responsible for the re-emergence of CCHFV included a shortage of veterinary services during
the COVID-19 pandemic and illegal slaughtering of animals outside the abattoirs. This led to massive tick infestations
that acted as viral vectors.
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In conclusion, this is the first report documenting the 2022 CCHFV outbreak in Iraq, with a total of 212 patients and 27
overall deaths, including 13 laboratory-confirmed cases. The authors recommend improving veterinary services provided
to farmers. Additionally, future studies need to be done including the sero-epidemiology and molecular studies on local
livestock and ticks to understand their roles in circulating the virus to humans.
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INTRODUCTION

Crimean-Congo Hemorrhagic fever (CCHF) is a se-
vere zoonosis with a mortality rate of up to 40%. This is
a tick-borne viral disease. This pathogen belongs to the
Nairoviridae family within the Bunyavirales order, formerly
Bunyaviridae. It is a single-stranded, spherical enveloped
RNA virus (Kuehnert et al., 2021; Hawman & Feldmann,
2018; Emmerich et al., 2018). CCHF virus is commonly
transmitted to humans through tick bites, tick crushing,
or contact with infected human secretions, such as blood
and tissues or blood from symptomatic infected animals
(Moraga-Fernandez et al., 2021; Monsalve et al., 2021; Gru-
ber et al., 2019).

The disease was first reported in Crimea in the 1940s
by Soviet military workers after occupying Crimea (Casals,
1969). Then, an antigenically identical virus was diagnosed
in the Belgian Congo (currently named the Democratic
Republic of Congo) in the 1960s. Hence, the disease was
named Crimean-Congo Hemorrhagic fever. Until the Au-
tumn of 1979, Irag was free from CCHF, but it has been
endemic for approximately 50 years. The first CCHF case
was recorded on September 3, 1979, and subsequently
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nine patients were reported (Al-Tikriti et al., 1981; Al Salihi
et al., 2023).

The causative agent was isolated from the patient’s blood
and post mortem liver samples and was antigenically closely
related to other members of the CCHF virus group (Tantawi
et al., 1980). Since the fourth quarter of 1979, Iraq has been
considered a CCHF endemic country, as it is located at the
heart of eastern Mediterranean countries. Since then, mul-
tiple outbreaks of CCHF have been reported between 1989
and 2009. Additionally, 11 cases, 3 fatal cases, and 33 con-
firmed cases (including 13 deaths and 39% fatalities) were
reported in 2010, 2018, and 2021, respectively. Sixteen cases
have been reported in the Dhi Qar governorate, resulting in
seven deaths in 2021 (Aamir, 2022).

In 2015, Iraq had an enormous population of large and
small ruminants, estimated at 16.432, 1.885, 3.172, 0.395,
and 0.11 million heads of sheep, goats, cattle, buffalo, and
camels, respectively, according to the Food and Agricul-
ture Organization (FAO) Statistics Division (FAOSTAT,
2015). Annually, the products of these animals, such as
milk, meat, wool, and skin, contribute to approximately
50% of Iraq’s agricultural gross domestic product (Al-Sali-
hi, 2012). Ticks are important vectors or pathogenic agents
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and have also led to health problems in Iraqi livestock,
such as stress, tick-borne diseases, tick paralysis, dermati-
tis, anemia, and secondary infections (Al-Salihi et al., 2018).
According to Hoogstraal & Kaiser (1958), there are 21 ticks
from several genera in Iraq, including Argas, Ornithodoros,
Haemaphysalis, Hyalomma, Ixodes, and Rhipicephalus. Many
researchers have reported heavy tick infestations in live-
stock during various seasons; however, higher infestations
were reported in July and lower in May, according to pre-
vious studies (Hassan & Simpson, 1981; Shamsuddin & Mo-
hammad, 1988).

Previous studies have acknowledged that ticks, mainly
Hyalomma species, which is the principal vector of CCHF,
and Rhipicephalus and Haemaphysalis (Hasson & Al-Zubaidi,
2014; Mohammad, 2016; Mallah & Rahif, 2016), commonly
infest animals in Irag. A literature review of various Med-
line platforms including PubMed, ProQuest, EBSCOhost,
Web of Science, and Ovid regarding the distribution of
tick species showed a scarcity of publications on CCHF
outbreaks, especially in Iraqg. This suggests that limited re-
search has been conducted on CCHF outbreaks in Iraq,
highlighting the need for further investigation and sur-
veillance.

Therefore, this study was designed to study the occur-
rence of the 2022 CCHF Crimean-Congo Hemorrhagic
fever outbreak in Irag, based on its relation to heavy tick
infestation in livestock and hospital records.

MATERIALS AND METHODS

In early January 2022, suspected human CCHF cases
were reported to the World Health Organization (WHO)
by the authorities of the Iragi Ministry of Health. A
cross-sectional study was conducted on 212 human CCH-
FV cases reported in various Iragi Governorates. Data on
this outbreak, including information on all patients, were
extracted from their medical records and analyzed. The
number and percentage of infected humans are reported
for each governorate. Based on the World Health Organi-
zation’s resources, the standard definition of a CCHF-sus-
pected case is, “An individual with a quick onset of ill-
ness, with high grade fever of > 38.5 °C, for more than 72
hours, for < 10 days, in a CCHF endemic region, who was
in contact with livestock.” During this outbreak, numerous
criteria were considered to diagnose the suspected cases
of CCHF. These included sudden fever accompanied by
thrombocytopenia (< 50.000 / mm3), hemorrhagic symp-
toms, including nosebleeds (epistaxis), gum bleeding,
petechial or purpuric rashes, hematemesis, hemoptysis,
melena, ecchymosis, hematuria, and other hemorrhagic
manifestations.

All CCHFV-suspected patients who showed these symp-
toms were hospitalized in separate CCHFV wards and In-
tensive Care Units. Blood samples were collected from
all (212) cases reported during the outbreak. The samples
were sent immediately to the Central Public Health Labo-
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ratory (Baghdad) and handled under maximum biological
containment conditions because the CCHF patient sam-
ples present an extreme biohazard risk. Active CCHFV in-
fection was detected by amplification of CCHFV 5RNA or
by capturing CCHFV-specific IgM or IgG titrations follow-
ing the acute phase of infection (WHO, 2019; WHO, 2018;
Gupta et al., 2017; Drosten et al., 2003).

In Irag, Scenario 1 was used to detect CCHF cases. This
protocol was established by the WHO R&D Blueprint, a
roadmap priority to serve as a bridge to target the product
profile (TPP) for diagnosing CCHF. These scenarios were
established for acute and early detection of the disease
during outbreaks. The WHO and CCHF Roadmap strategic
priorities were updated and validated in 2018 and 2019 for
rapid, simple-to-use, and easily accessible diagnostics to
enable effective medical intervention and reduce deaths
and morbidity from CCHF.

Serum samples were inactivated prior to nucleic acid
extraction and amplification to ensure specimen handling
safety. Viral RNA was extracted from the serum samples
according to the manufacturer’s instructions (Geneaid,
South Korea). The RT-PCR oligonucleotide sequenc-
es and primers for the detection of CCHFV genes were
performed according to the WHO-validated kit (CCHFV
RNA, validated for Eurasian clades IV-VII). The RT-PCR test
provides the maximum detection sensitivity for active in-
fection at the earliest possible time (WHO, 2019; WHO,
2018; Gupta et al., 2017; Yilmaz et al., 2008; Drosten et al.,
2003).

Multiple field visits were conducted during the CCHFV
outbreak to examine tick distribution, especially in areas
where disease cases were reported.

RESULTS AND DISCUSSION

The total number of cases was 212, of which 165 (80%)
were reported during April and May 2022. Among the 212
cases, 115 were suspected and 97 were laboratory-con-
firmed. Additionally, there were 27 deaths, of which 13
were laboratory-confirmed cases, with a case fatality ratio
(CFR) of 13% (13/97). The history of these cases showed
that most were people who had direct contact with ani-
mals, such as livestock, breeders, and butchers. Addition-
ally, more than half of the confirmed patients were 15-44
years old (n = 52; 54%) and male (n = 60; 62%).

The results of RT-PCR showed that approximately 50%
of the confirmed cases (n = 47; 48%) were reported in Dhi
Qar, including eight deaths. The rest of the cases were re-
ported from Missan (13), Muthanna (7), Wassit (6), Diwan-
iya (4), Karkh/Baghdad (4), Kirkuk (3), Basra (3), Najaf (3),
Nineveh (3), Rusafa/Baghdad (2), Babylon (1), and Karbala
(1) (Figure 1).

Most patients experience a sudden onset of fever and
bleeding from the nose accompanied by anorexia, vom-
iting, diarrhea, headache, abdominal pain, and joint pain
during the first stage. Later, the patient had a sudden onset



of hemorrhagic manifestation, starting with unexplained some patients. Additionally, the deadliest CCHFV cases

bleeding and lesions ranging from small petechiae to large suffered from multifunctional failure, including hepatitis,
hematomas. Bleeding in the uterus and gastrointestinal, rapid kidney deterioration, and sudden liver or respiratory
respiratory, and urinary tracts has also been observed in failure that led to death.
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Figure 1.
Map of Irag with the number of Infected Human (N° of IH) of CCHF and the percentage of infection in different Iragi gov-
ernorates during the 2022 outbreak.
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Field visits to farmers during the CCHFV outbreak have
revealed an enormous number of ticks. Most animals suf-
fered from heavy tick infestations, which promoted the
distribution of tick-borne diseases (Figure 2). Acaricide
campaigns were initiated in villages, rural areas, and areas

where farm animals were sold from May 1, 2022, to May 31,
2022, to control tick multiplication by all veterinary hos-
pitals in the Iragi governorates. Despite these procedures,
CCHEFV cases continued in different regions of Iraq, espe-
cially the DhiQar Governorate.

Figure 2.

A heavily infested calf with ticks from an area where a patient with CCHF was reported.

The current outbreak created fear in the people, espe-
cially those who worked with the livestock, and they called
it “the deadly nose-bleed fever disease,” because most pa-
tients showed bleeding from the nose.

The current CCHFV outbreak in Iraq between January
2022 and June 2022 was primarily associated with tick
bites. According to WHO's representative in Iraq (https://
www.al-monitor.com/originals, 2022), huge tick multipli-
cation was one of the postulations for the current attack.
The heavy spread of ticks occurred because of the absence
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of livestock spraying campaigns during the coronavirus
pandemic in 2020 and 2021.

The heavy tick population is a well-recognized risk fac-
tor, and its features are similar to those of previous CCH-
FV outbreaks scrutinized in Iraq (Ali, 2020) and worldwide
(Sénchez-Seco et al., 2021; Yagci-Caglayik et al., 2014; Mer-
tens et al., 2013; Ozkurt et al., 2006; Karti et al., 2004;
Chapman et al., 1991). However, global warming has also
extended the period of tick multiplication. Geographically,
Iraq is an eastern Mediterranean country where CCHFV
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is endemic, and outbreaks are becoming more frequent.
Several CCHFV outbreaks were reported between 1989
and 2009. Furthermore, 11 and 33 confirmed cases, in-
cluding 13 deaths (39% fatalities), were reported in 2010,
2018, and 2021. Additionally, 16 cases were reported in the
DhiQar governorate, resulting in seven deaths in 2021.
There are similarities between the 2022 and 2021 CCHF
outbreaks. In 2021, the disease was reported in week 19,
with 45 cases resulted in nine deaths, including five labo-
ratory-confirmed deaths. The 2021 outbreak revealed that
the number of cases peaked at weeks 27 (four cases) and
38 (four cases). Nonetheless, most of the 2021 cases were
from DhiQar (10), Ninewa (2), Erbil (3), Baghdad (3), Ba-
bel (2), Diyala (1), and Anbar (1). Regarding sex, the ratio
of males to females was 1.2:1, indicating that more males
than females were affected by the disease. However, no
cases have been reported among healthcare workers. The
2021 outbreak was recorded in the southern governor-
ates during the summer months, from July to Novem-
ber. However, the authorities mentioned that the illegal
slaughtering of animals outside the abattoirs contributed
to the spread of the disease.

The clinical signs reported in the current outbreak were
similar to those reported by other researchers (Appan-
nanavar & Mishra, 2011; Yilmaz et al., 2008; Ergonul, 2006).
Most cases have an incubation period ranging from three
to seven days, and they develop severe early clinical signs,
followed by various hemorrhagic lesions (Av3i¢-Zupanc,
2007; Golden et al., 2022). The current outbreak is a re-
current remerging of CCHFV infection in Irag. However,
the number of recorded cases was unprecedented. The
high number of infected individuals is attributed to several
factors including the lack of veterinary services during the
COVID-19 pandemic. Additionally, a new retirement law at
the age of 60 ended the jobs of many veterinarians, which
led to reduced veterinary services provided to farmers
by government sectors. This adversely affects livestock
health. Furthermore, since 1989, the Iragi government
has stopped employing graduate veterinarians in differ-
ent sectors, especially in the Ministry of Agriculture. These
actions have created vacant places and an apparent lack of
veterinary services for farmers in most Iraqgi governorates.

CONCLUSION

A new outbreak of CCHF was reported in Iraq in 2022
with 212 patients, including 115 suspected and 97 labora-
tory-confirmed cases, with 27 overall deaths, including 13
laboratory-confirmed cases (case fatality ratio, 13%; 13/97).
RT-PCR was performed to confirm the diagnosis. Author-
ities must provide veterinary services to control ticks, the
CCHFV vector, and regulate the illegal slaughtering of an-
imals outside abattoirs. Seroepidemiological and molecu-
lar studies must be conducted in livestock to understand
their role in circulating the virus in humans. More studies
are needed on ticks, which are viral vectors.
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