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Abstract

Background: Crimean-Congo haemorrhagic fever (CCHF) is the most common tick-borne viral disease worldwide. Its
incidence has increased rapidly in the Eastern Mediterranean countries and has been endemic in Iraq since it was first
identified in 1979.

Aim: To describe the sociodemographic, epidemiologic and clinical characteristics of CCHF patients in Iraq.

Methods: This cross-sectional study was conducted using data from the national surveillance system of the Communicable
Diseases Control Centre, Baghdad, Iraq, for the period 2021-2023. We included all confirmed cases and analysed the data
using SPSS version 27.

Results: A total of 986 cases of CCHF were identified during the period, mean age 36 = 15.4 years, male 58.9%. The majority
of cases were reported in the southern provinces and during the summer months. Animal contact was reported by 52.8%
and slaughtering by 45.7% of the patients. Bleeding from injection site was observed in 26.6% of the patients, while 24.8%
had ecchymosis. Case fatality rate was 16.8%.

Conclusion: The number of CCHF cases was very high during the study period. We recommend actions to intensify
tick control in Iraq, including the control of slaughtering, movement of livestock in and out of Irag, in addition to health

promotion and health education activities especially among high-risk groups.
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Background

Crimean-Congo haemorrhagic fever (CCHF) is the most
common tick-borne viral disease in the world (1,2,3). It
is a life-threatening disease with a case fatality rate as
high as 50% or more. It is also considered a potential
bioweapon. The disease is prevalent across more than
30 countries in Asia, Africa, Southeast Europe, and
the Middle East, including Iraq. The majority of cases
are sporadic, and outbreaks do occur in some regions.
Recently, CCHF incidence has increased rapidly in the
Eastern Mediterranean countries (1,2,3).

The CCHEF virus (CCHFV) was first identified during
an outbreak in the Crimean Peninsula in 1944 and then
in the Democratic Republic of Congo in 1956, hence the
name Crimean-Congo (1,2,3). CCHFV is an enveloped
ribonucleic acid (RNA) virus (nairovirus) belonging to the
Bunyaviridae family (1,2,3). Ixodid ticks, mainly from the
genus Hyalomma, act as a vector and a reservoir for the
virus. Various wild and domestic animals, such as cattle,
sheep, goats, small mammals, and rodents are amplifying
hosts for CCHFV.

CCHEFV infection shows no noticeable symptoms, and
no specific vaccine is available for its prevention (1,2,3). A
recent University of Oxford study administered a new
vaccine against CCHF to healthy volunteers aged 18-55
years in the Oxfordshire area (4), but no vaccine has been
approved.

The incubation period in humans depends principally
on the viral load and the route of transmission; typically,
1-9 days after a tick bite and 5-13 days after contact
with infected blood or fluids of animals or humans (5).
Symptoms may include sudden onset of high-grade
fever, headache, back pain, joint pain, stomach pain, and
vomiting (5). Haemorrhagic manifestations, including
petechiae and ecchymosis, may occur later during the
illness, and complicated cases may experience kidney
deterioration, liver or pulmonary failure after the fifth
day of disease onset (6).

The disease can be confirmed during the acute phase
using real-time polymerase chain reaction (RT-PCR)
or other serologic tests during the convalescent phase
(5). Management depends mainly on supportive care,
although treatment with ribavirin may be beneficial (5).
Preventive strategies may include wearing protective
light clothing, using approved repellents, tick control
in animals, wearing gloves or protective clothing while
handling animals (notably during slaughtering), avoiding
close physical contact with infected people and washing
hands with soap regularly (7).

CCHF has been endemic in Iraq since it was first
identified in 1979 among 10 patients (7 died) in Ramadi
(Anbar Governorate) and around Baghdad (7,8). CCHF is
also endemic in neighbouring countries to Iraq; Tiirkiye,
Iran and Saudi Arabia (7). Up to 50 or more cases of CCHF
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are reported in Tiirkiye and Iran every year, and the WHO
map shows that the Hyalomma ticks vector is present in
Syria and Jordan (9).

This study aimed to describe the sociodemographic,
epidemiologic and clinical characteristics of CCHF
patients in Iraq during 2021-2023. There has been
unprecedented in Iraq since 1979 and only few limited
studies have been conducted on this important disease
in Iraq.

Methods

This cross-sectional study was conducted in Baghdad,
Iraq, using data from the national surveillance system
of the Communicable Diseases Control Centre for the
period 2021-2023. We included all confirmed cases
diagnosed by the Central Public Health Laboratory
(CPHL), Baghdad, using RT-PCR (RealStar® CCHFV
RT-PCR Kit 1.0/altona) or ELISA IgM (human Crimean-
Congo haemorrhagic fever virus IgM [CCHF-IgM] ELISA
Kit/abbexa) techniques. The national surveillance system
depends on immediate data notification and routine
monthly data collected from zoonotic units of different
provinces in Iraq using yearly updated case investigation
form and Excel sheet. The case investigation form collects
data on sociodemographic characteristics, clinical signs,
epidemiology, and outcome of the patients. The data
is then transmitted via internet to the Communicable
Diseases Control Centre in Baghdad and analysed.

National case definition
The national case definition is as follows (22):
Suspected case

Sudden onset of high fever (>38°c) with headache, back
and joint pain, stomach pain, and vomiting, in addition
to exposure to one of the following factors, especially in
areas endemic with haemorrhagic fever (and within the
last 14 days before symptoms onset): history of tick bite or
history of removal of ticks from skin or animals; history
of contact with tissues, blood or other biological fluids
from a possibly infected animal; and history of contact
with a CCHF patient (suspected, probable or confirmed).

Probable case

A suspected case with one of the following haemorrhagic
symptoms: bleeding from an injection site, petechial or
purpuric rash, rhinorrhagia, haematemesis, haemoptysis,
gastrointestinal haemorrhage, gingival haemorrhage,
thrombocytopenia (< 50 0oo platelet/ml), or any other
haemorrhagic manifestation in the absence of any known
precipitating factor for haemorrhagic manifestation.

Confirmed case

Any suspected or probable case with laboratory
confirmation of CCHF using positive RT-PCR test or
ELISA (IgM).

Data analysis and presentation

SPSS version 27 and excel 2019 were used for data
analysis. Descriptive analysis was conducted and the
data were expressed using frequency or percentage and
mean or standard deviation according to the type of
variable. Serial numbers were used to store the details of
the participants to ensure confidentiality.

Ethics approval

Although it is a cross-sectional study, ethics approval was
obtained from the Ethical and Scientific Committee of the
Iraqi Ministry of Health. All data were kept confidential,
anonymous, private, and used only for this study. Verbal
consent was obtained from each patient to use their data
anonymously for statistical and research purposes.

Results

A total of 986 cases of CCHF were diagnosed using
RT-PCR or ELISA (IgM), mean age of the patients was
36 + 15.4 years, 58.9% were male and 41.1% were female.
The most common age group was 25-44 years (42.5%),
followed by 15-24 years (24.6%), and the least common
was 1-4 years (0.3%). The patients resided in rural (45.2%)
and urban (42.9%) areas and most common of them were
housewives (35.2%), followed by butchers (14.4%), and
livestock breeders (7.4%) (Table 1).

The most affected province was Dhi-Qar (319 cases),
followed by Baghdad (117 cases), Basra (105 cases),
Maisan (76 cases), Wasit (65 cases), and Muthanna
(56 cases). Anbar and Sulaimaniyah reported only 3 and 4
cases, respectively (Figure 1). The majority of cases were
reported in May and June (225 cases for each), followed by
July (202 cases), while only 1 case was reported in January
and 2 in February and 6 in March (Figure 2).

Animal contact was reported by 52.8% of the patients,
slaughtering by 457%, tick bite 18.3%, contact with
raw meat 58.2%, and contact with confirmed case 3.7%
(Table 2).

Ninety-seven percent of the patients had fever and
52.1% were bleeding, of which 26.6% bled from injection
site, 24.8% ecchymosis, 16.9% in the mouth, 13.8% epistaxis,
13.9% from other body orifices, 6.6% from conjunctival
injection, and 4.3% experienced gastrointestinal bleeding,
Case fatality rate was 16.8% (166 patients) (Table 3).

Discussion

The number of Crimean-Congo haemorrhagic fever cases
in Iraq during 2021-2023 was very high (986 confirmed
cases). For the first time since the first reported case
in 1979, the epidemic severely affected the southern
provinces especially Dhi-Qar. More than half (52.8%) of
the patients reported contact with animal, 45.7% reported
animal slaughtering and 58.2% reported contact with
raw meat. The case fatality rate in our study decreased to
16.8% compared to 38.5% previously. The high number of
cases may be due to the cessation of tick control activities
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Table 1 Sociodemographic characteristics of Crimean-Congo
haemorrhagic fever patients, Baghdad, Iraq, 2021-2023

Characteristics Frequency Percentage
(N =986)
Age group (inyears)
1-4 3 0.3
5-14 31 3.1
15-24 243 24.6
25-44 419 42.5
45-64 234 23.7
265 56 5.7
Gender
Male 581 58.9
Female 405 411
Residence
Rural 446 45.2
Urban 423 42.9
Semi-urban 101 10.2
Slum 16 1.6
Occupation
Housewife 347 352
Butcher 142 14.4
Livestock breeder 73 7.4
Farmer 8 0.8
Health sector employee 9 0.9
Cook/restaurant worker 3 0.3
Other 404 41.0

during the COVID-19 pandemic (2020-2021), which
caused increases in hard tick infestation among animals
and farms. There was increased awareness among
smart doctors in Dhi-Qar Province about the clinical
presentation of the disease and this may have contributed

to the increase in reported cases. In comparison, Iran
reported 1068 confirmed cases in 2000-2015 (1) and
Tiirkiye reported 9069 confirmed cases in 2002-2014 (10).

The majority of patients (90.8%) were aged 15-64 years
and male (60%). This is probably because the younger
age and male groups work more with animals and are
exposed to tick bites. The age and gender distribution
are similar to historical records of distribution in the
country since 1986. The age range (18-56 years) (mean
30.32 years, 81.63% male) in a study conducted in 2015
in Pakistan among 49 confirmed cases agrees with our
study results (11). The study also found similar rural and
urban distribution (45.2% versus 42.9%). Our findings
may be due to the overlap of rural and urban areas in Iraq
in the recent decades, with a spread of animal breeding
and other related features in urban areas. A study in
Tirkiye (2021) showed that 69.2% of CCHF patients
resided outside the city centre (12).

Our study showed that more than 40% of the patients
were employed in jobs not related to the known risk
groups for CCHEF. This may be attributed to inaccurate
reporting by the patient or slaughtering of animals for
sacrifice, for example, during religious occasions. More
than one-third of the patients were housewives, nearly
one-seventh were butchers and less than one-tenth
were livestock breeders or farmers. This high proportion
of housewives may be because traditionally in Iraq
housewives commonly have contact with raw meat
especially after slaughtering and they are involved in
animal breeding in rural areas. In a study in Afghanistan
(2021), the most affected occupation groups were butchers
(13.7%) and livestock breeders (11.8%) (13).

As already mentioned, for the first time, this epidemic
severely affected the southern provinces, especially
Dhi-Qar, compared with other parts of Iraq since the
first reported case in 1979. Historically, from 1986 and
according to national data, CCHF cases have been

Figure 1 Distribution of Crimean-Congo haemorrhagic fever cases by province, Baghdad, Iraq, 2021-2023
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Figure 2 Distribution of Crimean-Congo haemorrhagic fever cases by month, Baghdad, Iraq, 2021-2023

250

225

200

150

100

50

reported in the central and northern provinces especially
Baghdad, Babil, Ninewa, Wasit, Diyala,and Anbar (23). This
unprecedented distribution may be attributed to illegal
movement of livestock from Iran to the neighbouring
southern provinces and probably the presence of more
livestock distribution centres in Dhi-Qar than in other
provinces. The situation raises a question about the
appropriateness of preventive measures at the borders.

The seasonal distribution from spring to autumn,
with a peak during summer, as observed in our study, is
similar to historical distribution records for the country.
This may be explained by the increased tick activities
and tick infestation densities during warmer months
(24). This distribution agrees with reports from Islamic
Republic of Iran (14) and Georgia (15). In Sudan, most
cases occurred between September and January (16). We
also observed relative increase in cases during and shortly
after religious occasions due to illegal and uncontrollable
slaughtering activities. A similar finding has also been
reported in other Arabic and Islamic countries in the
region (1).

More than half (52.8%) of patients in our study
reported animal contact, less than half (457%) reported
slaughtering and 58.2% reported contact with raw meat.
Nearly one-sixth (18.3%) reported exposure to tick bite
during the previous 2 weeks before onset of symptoms.
These findings, in addition to the fact that housewives
(the most common occupational group in this study)
in Iraq often deal with raw meat, may indicate animal
contact as a more common way of transmission than
tick bite. This finding agrees with reports from Islamic
Republic of Iran and Saudi Arabia (1) but different from
Tirkiye where it was estimated that 69% of cases were
due to tick bite (17). In general, tick bite is considered
the main mode of disease transmission (18). Contact
with a confirmed case was reported by only 3.7% of the
patients and this may represent the least common route
of transmission.

Fever was reported by 97% of the patients. All patients
with CCHF should have fever, therefore, inaccurate
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history may be the reason for not having all the patients
report a fever. More than half (52.1%) of the patients
reported any form of bleeding at presentation, which
may indicate high-level awareness among Iraqi doctors
and their ability to suspect CCHF cases before the
haemorrhagic symptoms and signs. However, 68% of
CCHEF cases were initially misdiagnosed (17).

The most common form of bleeding in this epidemic
was superficial; bleeding from injection site (26.6%) and
ecchymosis (24.8%), followed by mouth bleeding (16.9%),and
the least common was gastrointestinal bleeding (4.3%) and
conjunctival injection (6.6%). In a study in Tirkiye (2015),
ecchymosis (with petechia) was observed among 22.2%
of non-fatal cases and 8.6% of fatal cases (19). In another
study in India (2021), 5 of 34 patients had ecchymosis (with
petechial rash) and 10 bleeding gums (20).

Table 2 Epidemiologic link of Crimean-Congo haemorrhagic
fever patients, Baghdad, Iraq 2021-2023

Link Frequency Percentage
(N = 986)
Animal contact
Yes 521 52.8
No 465 47.2
Slaughtering
Yes 451 45.7
No 535 54.3
Tick bite
Yes 180 18.3
No 806 81.7
Contact with raw meat
Yes 574 58.2
No 412 41.8
Contact with confirmed case
Yes 36 3.7
No 950 963
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Table 3 Clinical characteristics of Crimean-Congo
haemorrhagic fever patients, Baghdad, 2021-2023

Characteristic Frequency  Percentage
(N = 986)

Fever

Yes 956 97.0

No 30 3.0
Any type of bleeding

Yes 514 52.1

No 472 47.9
Bleeding from injection site

Yes 262 26.6

No 724 73-4
Epistaxis

Yes 136 13.8

No 850 86.2
Mouth bleeding

Yes 167 16.9

No 819 83.1
Bleeding from other body orifices

Yes 137 13.9

No 849 86.1
Gastrointestinal bleeding

Yes 42 4.3

No 944 95.7
Ecchymosis

Yes 245 24.8

No 741 75.2
Conjunctival injection

Yes 65 6.6

No 921 93.4
Outcome

Cure 166 16.8

Death 820 83.2

Acknowledgement

The case fatality rate in our study was 16.8%, while
the historical mean fatality rate in Iraq was 38.5%. This
reduction may be due to increased awareness among
doctors and medical staff about the disease, resulting
in early diagnosis and treatment and better experience
with management options. Paul W. Blair et al reported
177 deaths out of 1256 cases in Islamic Republic of Iran
in 2017, 469 of 10 333 in Tirkiye, 88 of 334 in Afghanistan,
and 94 of 429 in Pakistan (21).

The main CCHF preventive measures include
intensive tick control, regulation of slaughtering,
management of livestock movement in and outside
Irag, and strengthening health promotion and education
programmes especially among risk groups.

Study limitations and strengths

The strength of this study is that the data collected by
the Communicable Diseases Centre is the most accurate
official data on CCHF in Iraq. The main limitation is
the lack of laboratory investigation records for the
patients because the data collected by the Communicable
Diseases Centre does not include such records. Data on
the exact occupation of some patients were not available
or inaccurate in cases of uncooperative patients.

Conclusion

The number of CCHF cases (986 confirmed cases) was
very high during the study period. For the first time,
the majority of cases were reported in the south of Iraq
in contrast to previous decades during which cases
occurred mainly in the central and northern regions.
We recommend actions to intensify tick control in
Iraq, including the control of slaughtering, movement
of livestock in and outside Iraq, in addition to health
promotion and health education activities especially
among high-risk groups.
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Fiévre hémorragique de Crimée-Congo en Iraq

Résume

Contexte: La fievre hémorragique de Crimée-Congo (FHCC) est la maladie virale transmise par les tiques la plus
courante dans le monde. Son incidence a augmenté rapidement dans les pays de la Méditerranée orientale et elle est
endémique en Iraq depuis son identification pour la premiére fois en 1979.

Objectif : Décrire les caractéristiques sociodémographiques, épidémiologiques et cliniques des patients atteints de
FHCC en Iraq.

Méthodes : La présente étude transversale a été réalisée a 1'aide des données provenant du systéme de surveillance
national du Centre de lutte contre les maladies transmissibles de Bagdad (Iraq) pour la période 2021-2023. Tous les
cas confirmés ont été inclus et les données ont été analysées a l'aide du logiciel SPSS version 27.

Résultats : Au total, 986 cas de FHCC ont été identifiés au cours de la période, I'dge moyen étant de 36 ans (+ 154),
dont 58,9 % étaient des hommes. La majorité des cas ont été notifiés dans les provinces du sud et pendant les mois
d'été. Un contact avec des animaux et une pratique d'abattage ont été signalés par 52,8 % et 457 % des patients
respectivement. Des saignements au point d'injection ont été observés chez 26,6 % des patients, tandis que 24,8 %
présentaient des ecchymoses. Le taux de létalité était de 16,8 %.

Conclusion : Le nombre de cas de FHCC était tres élevé pendant la période d'étude. Nous recommandons des actions
visant a intensifier la lutte contre les tiques en Iraq, y compris le controle de l'abattage ainsi que des mouvements de
bétail a l'intérieur et a l'extérieur de 1'Irag, en plus des activités de promotion de la santé et d'éducation sanitaire en
particulier auprés des groupes a haut risque.
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