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Background: Crimean-Congo haemorrhagic fever (CCHF) is reported sporadically in Iraq. The lack of preventive
veterinary activities during 2 years of the coronavirus disease 2019 pandemic (2020 and 2021) led to the largest
CCHF CCHEF outbreak in Iraq since 1979.

I?Iz;:z:fha e Fever Objective: To describe the epidemiological characteristics of CCHF cases that occurred during the first half of
Traq 8 2022 in Iraq in terms of age, sex, residence, history of contact with another case, and history of contact with
EMR animals.

Materials and methods: This descriptive study included laboratory-confirmed cases of CCHF between 15t January
2022 and 26™ June 2022. Frequencies and percentages were used to describe the demographic and epidemiologic
criteria of the cases. The epidemic curve of the cases was used to describe the timing and duration of the outbreak.
Results: In total, there were 219 confirmed cases of CCHF from 1% January 2022 to 26" June 2022. The first
confirmed case was reported in March 2022, and cases continued to occur through June 2022. The median age
of the cases was 34.5 years. The majority of cases were male (n=130, 59.4%), had an unspecified job (n=126,
57.5%) and lived in southern Iraq (n=142, 64.8%). The first case was reported in week 10 of 2022. Case numbers
peaked in week 24 (30 cases were reported), and subsequently declined in week 25 (24 cases were reported).
The case fatality rate was 16.4%.

Conclusion and recommendations: The CCHF outbreak in 2022 was the largest in Iraq since the disease was first
reported four decades ago. Identification of CCHF strains in Iraq is recommended, together with exploration of
the knowledge, attitudes and practices of high-risk groups for CCHF, and a national survey of CCHF vectors in
Iraq.

Introduction tem failure [6,7]. The geographical distribution of CCHF overlaps with

the distribution of the hard tick vector — mainly Hyalomma margina-

Crimean-Congo haemorrhagic fever (CCHF) represents a major chal-
lenge to public health due to its burden on social and economic well-
being, as well as its effects on the health of individuals [1]. Despite the
presence of public health measures to control and prevent the spread of
CCHF, there has been an increase in its occurrence worldwide, includ-
ing in the Eastern Mediterranean region, over the last decade due to the
nature of the disease, human behaviour, environmental and ecological
factors, and improvements in diagnostic methods [1-4].

CCHF is an acute tick-borne zoonotic disease caused by the Crimea-
Congo virus of the Nairoviridae family [5]. CCHF is asymptomatic in
60-80% of cases, and the remaining 20-40% of cases usually suffer from
initial fever, headache and malaise followed by gastrointestinal symp-
toms; severe cases can experience bleeding, shock and multi-organ sys-

tum - that is, Africa, Asia and Europe [8,9]. Turkey and Iran, which
lie to the north and east of Iraq, are endemic for CCHF [10,11], and
there have been reports of recent outbreaks and an increased number of
cases [8,12-14]. A seroepidemiologic survey of CCHF in cattle, camels
and sheep in 2016 found prevalence rates of 20-30% in Iraq, Iran and
Turkey. In comparison, the prevalence of CCHF in goats was higher in
all three countries (50%) [15].

Since the first report of CCHF in Iraq in 1979 [16], there have been
sporadic outbreaks of disease interspersed with periods of no registered
cases. Between 2007 to 2020, no cases were reported in 4 years (2008,
2014, 2016 and 2017), and the highest number of cases in any given year
was 10 (in 2020). According to data from the Ministry of Health, Iraq,
there has been a surge in cases over the last 2 years, with 19 laboratory-
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Fig. 1. Weekly epidemic curve of confirmed
cases of Crimean-Congo haemorrhagic fever
cases in Iraq, 2022.
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confirmed cases in 2021 and 108 laboratory-confirmed cases during the Table 1
first half of 2022. Population of Iraq by governate, 2022.
The main aim of this study was to describe the epidemiological
criteria of patients with CCHF that occurred during the first half of Governorate Population
2022 in Iraq in terms of age, sex, governorate of residence, history Anbar 1,963,346
of contact with another case, and history of contact with animals. Babylon 2,288,456
Th . . . . Baghdad-Karkh 3,815,810
e secondary aim was to identify potential areas for further research Baghdad Resafa 5190191
that may help to clarify the epidemiologic characteristics of CCHF Basrah 3:223:158
in Iraq. Dhi-Qar 2,321,851
Dahuk 1,432,369
Materials and methods Diwaniya 1,430,714
Diyala 1,814,368
] ) Erbil 2,055,448
Study design and population Kerbala 1,350,577
Kirkuk 1,770,765
This was a descriptive case series study of confirmed cases of CCHF Missan/Maysan 1,233,053
in Traq in 2022 Muthanna 902,480
q - Najaf 1,630,807
Ninewa 4,133,536
Data source Salah Al-Din 1,767,837
Sulaymaniya 2,396,206
This study used data on immediately notifiable diseases submitted fois:llt ‘152‘7‘;;9;;3
routinely to the Surveillance Section, Communicable Disease Control -
Centre. All 20 health departments across Iraq are required to notify
the Surveillance Section immediately regarding any suspected cases of Table 2

CCHF, and should send all information within 72 h. The data were pro-
vided under the supervision of the Ministry of Health, Iraq, with ethical
approval granted.

Time

All data from cases of CCHF confirmed by reverse transcription poly-
merase chain reaction between 15t January 2022 and 26™ June 2022
were included in the analysis (Fig. 1).

Exposure variables

Variables on the immediate notification form include patient’s name,
age, sex, governorate of residence, occupation, history of contact with
another case, history of contact with animals, patient outcome (recov-
ery, death), date of notification, and date of outcome. Governorates in
southern Iraq were highlighted and included Basra, Maysan, Muthanna,
Diwaniya and Dhi Qar; the total population of these governorates was
approximately 9.1 million (Table 1).

Analysis
Frequencies and percentages were used to describe the confirmed

cases by age group, sex, governorate of residence, occupation, his-
tory of contact with another case, history of contact with animals,
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Epidemiological characteristics of positive cases of Crimean-Congo haemor-
rhagic fever in Iraq, 2022.

n (%) 95% CI
Total cases 219 (100.0%)
Median age (years) 34.5 32.1-36.9
(range) (0.8-99)
Age groups
<1-10 3 (1.4%) 0.3-4.0%
11-20 45 (20.6%) 14.5-25.5%
21-30 48 (21.9%) 16.1-27.5%
31-40 50 (22.8%) 18.2-29.9%
41-50 41 (18.7%) 14.0-24.9%
51-60 17 (7.8%) 4.6-12.3%
61-70 10 (4.6%) 2.5-8.9%
71-80 5) 2.3%( 0.5-4.6%
Sex
Male 130 (59.4%) 51.7-65.3%
Female 89 (40.6%) 34.7-48.3%
Occupation
Housewife 29 (13.2%) 9.0-18.4%
Butcher 12 (5.4%) 2.8-9.3%
Military 5 (2.3%) 0.7-5.2%
Employed 9 (4.1%) 1.9-7.7%
Health care (farmer) 1 (0.4%) 0.01-2.5%
Students 23 (10.5%) 6.7-15.3%
Shepherd 14 (6.4%) 3.5-10.5%
Other 126 (57.5%) 50.6-64.2%

(continued on next page)
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Table 2 (continued)

n (%) 95% CI
Governorate of residence
Anbar 1 (0.5%) 0.01-2.6%
Babylon 17 (7.8%) 5.0-12.9%
Baghdad 14 (6.4%) 2.9-13.6%
Basra 5 (2.3%) 0.7-5.3%
Dhi-Qar 87 (39.7%) 33.6-47.1%
Diwaniya 10 (4.6%) 1.9-7.7%
Diyala 1 (0.5%) 0.01-2.6%
Duhok 1 (0.5%) 0.01-2.6%
Erbil 3 (1.4%) 0.3-4.0%
Kerbala 9 (4.1%) 1.6-7.1%
Kirkuk 2 (0.9%) 0.1-3.3%
Maysan 27 (12.3%) 7.6-16.6%
Muthanna 13 (5.9%) 3.2-10.1%
Najaf 2 (0.9%) 0.1-3.3%
Nineveh 4 (1.8%) 0.1-3.3%
Wasit 23 (10.5%) 6.8-15.5%
Shaded cells represent governorates in southern Iraq
History of contact with another 4 (1.5%) 0.3—4.0%
patient (yes)
Missing/no (38)
History of contact with animals (yes) 59 (27.3%) 21.4-33.7%
Missing/no (38)
Deceased 36 (16.4%) 11.6-22.0%

and patient outcome. Confirmed cases were mapped by governorate
to identify clusters (Fig. 2). Data analysis was undertaken using Excel

2019.
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Results

In total, there were 219 confirmed cases of CCHF from 15 January
2022 to 26 June 2022 (Fig. 1). Most cases were aged 11-40 years
(n=143, 65.3%), male (n=130, 59.4%), had an unspecified job (n=126,
57.5%) and lived in southern Iraq (n=142, 64.8%) (Table 2). The median
age was 34.5 years (range 0.8-99 years). The first case was reported
in week 10 of 2022. Case numbers peaked in week 24 (30 cases), and
subsequently declined in week 25 (24 cases). The case fatality rate was
16.4% (Table 2).

Discussion

This study provides an epidemiologic description of the 2022 CCHF
outbreak in Iraq that started in April 2022. The increased number of
cases was reported in the infectious diseases surveillance update in The
Lancet in July 2022 [17]. Most confirmed cases were male and living in
southern Iraq, and the median age was 34.5 years. The case fatality rate
was 16.4% (Table 2). The first confirmed case was detected in March
2022, and the outbreak is still ongoing through June 2022, typical of the
seasonality of CCHF described elsewhere. A study of the seasonality of
CCHEF suggests that another wave could occur around August—October
2022 [18]. Intensive public health measures on the veterinary side, such
as use of repellent and protective clothing, should be made as a response
to the first wave in southern Iraq, and these should prevent, or at least
reduce the severity of, a second wave.

The increase in the occurrence of CCHF in Iraq in 2022 can be ex-
plained by the increase in hard tick infestations of animals and farms.

#cases
87

As Sulaimaniya 0

0

2

SALAH AD-DIN
0

DIYALA
1

BAGDAD
14
ANBAR

WASIT

KERBALA BABYLON 23
9 17

MAYSAN
27

QADISIYAH
10

AN NAJAF
2

BASRA

MUTHANNA
13

Powered by Bing
© OpenStreetMap

Fig. 2. Distribution of laboratory-confirmed cases of Crimean-Congo haemorrhagic fever in Iraq, 2022.
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This increase may have occurred due to the absence of insect control ac-
tivities in 2020 and 2021 during the coronavirus disease 2019 (COVID-
19) pandemic. In addition, there is a lack of awareness about CCHF and
its mode of transmission among butchers, farmers and the community.
This is an important factor in the increasing infection rate, because hu-
mans are prone to getting the infection after a history of tick bites or
animal handling. CCHF is most common in rural areas where wild and
domestic animals serve as hosts to the tick vector, developing viraemia
that aids maintenance and spread of the virus in nature [19]. The only
hard tick species detected in Iraq as a vector for CCHF is H. marginatum.
However, evidence suggests that 28 other species across seven genera
could transmit the virus, such as Hyalomma, Rhipicephalus, Boophilus,
Ambylomma, Haemaphysalis and Ixodes [20]. However, no studies have
reported the detection of these species in Iraq.

This study describes the largest CCHF outbreak in Iraq since 1979.
Limitations of this study include the lack of detailed medical histories
and laboratory results for the cases, which restricts comparison between
cases that recovered and cases that died. This comparison would provide
insight into important prognostic factors that increase the chance of re-
covery. In addition, there was no information about CCHF strains of
the confirmed cases, which could have provided further insight into the
prognostic factors of the patients and the genetic variability of CCHF in
Iraq. The fact that the majority of cases occurred in southern Iraq, and
mainly in governorates bordering Iran, may be due to the illegal trading
of animals across the borders. There is a need to control illegal trad-
ing activities in order to limit the spread of zoonotic diseases, including
CCHF.

Conclusion and recommendations

The CCHF outbreak in 2022 was the largest outbreak in Iraq in
decades. The absence of preventive and control activities during the
COVID-19 pandemic played an important role in the surge of cases in
2022. Identification of CCHF strains in Iraq is recommended, together
with exploration of the knowledge, attitudes and practices of high-risk
groups for CCHF, and a national survey of CCHF vectors in Iraq. More-
over, intensive preventive measures and enhanced human and vector
surveillance activities should be carried out nationwide in preparation
for a second wave that is expected to occur in August-October 2022.

Acknowledgements
The authors wish to thank all surveillance officers and front-line

healthcare workers for their efforts in documenting the minimum data
required to conduct this research.

Conlflict of interest statement

The authors declare that the research was conducted in the absence
of any commercial or financial relationships that could be read as a
potential conflict of interest.

79

LJID Regions 6 (2023) 76-79
Funding

This research did not receive any specific grant from funding agen-
cies in the public, commercial or not-for-profit sectors.

Ethical approval

The data were anonymized and provided under the supervision of
the Ministry of Health, Iraq, with ethical approval granted.

References

[1

—

Lahariya C, Goel MK, Kumar A, Puri M, Sodhi A. Emergence of viral hemorrhagic
fevers: is recent outbreak of Crimean Congo hemorrhagic fever in India an indica-
tion? J Postgrad Med 2012;58:39-46.

Al-Abri SS, Abaidani IA, Fazlalipour M, Mostafavi E, Leblebicioglu H, Pshenich-
naya N, et al. Current status of Crimean-Congo haemorrhagic fever in the World
Health Organization Eastern Mediterranean Region: issues, challenges, and future
directions. Int J Infect Dis 2017;58:82-9.

Martinelli C, Giorgini S, Minu MB, Orsi A, Leoncini F. Tropical medicine rounds
cutaneous leishmaniasis: an atypical case. Int J Dermatol 2005;44:38-40.

Belobo JTE, Kenmoe S, Kengne-Nde C, Emoh CPD, Bowo-Ngandji A, Tchatchouang S,
et al. Worldwide epidemiology of Crimean-Congo hemorrhagic fever virus in hu-
mans, ticks and other animal species, a systematic review and meta-analysis. PLoS
Negl Trop Dis 2021;15:e0009299.

Abdiyeva K, Turebekov N, Dmitrovsky A, Tukhanova N, Shin A, Yeraliyeva L, et al.
Seroepidemiological and molecular investigations of infections with Crimean-Congo
haemorrhagic fever virus in Kazakhstan. Int J Infect Dis 2019;78:121-7.

European Centre for Disease Prevention and Control Factsheet about Crimean-
Congo haemorrhagic fever, Stockholm: ECDC; 2022. Available at: https://www.ecdc.
europa.eu/en/crimean-congo-haemorrhagic-fever/facts/factsheet (accessed 25 January
2023).

Portillo A, Palomar AM, Santibafiez P, Oteo JA. Epidemiological aspects of Crimean—
Congo hemorrhagic fever in western Europe: what about the future? Microorganisms
2021;9:1-19.

Messina JP, Pigott DM, Golding N, Duda KA, Brownstein JS, Weiss DJ, et al. The
global distribution of Crimean-Congo hemorrhagic fever. Trans R Soc Trop Med Hyg
2015;109:503-13.

Maltezou HC, Papa A. Crimean-Congo hemorrhagic fever: epidemiological trends
and controversies in treatment. BMC Med 2011;9:131.

Giirbiiz E, Ekici A, Unlii AH, Yilmaz H. Evaluation of seroprevalence and clinical and
laboratory findings of patients admitted to health institutions in Gilimiishane with
suspicion of Crimean-Congo hemorrhagic fever. Turkish J Med Sci 2021;51:1825-32.
Sisman A. Epidemiologic features and risk factors of Crimean-Congo hemorrhagic
fever in Samsun province. Turkey. J Epidemiol 2013;23:95-102.

Sagmak Tartar A, Balin SO, Akbulut A, Demirdag K. Crimean Congo hemorrhagic
fever in Eastern Turkey: epidemiological and clinical evaluation. Turkiye parazitolojii
Derg 2019;43:26-9.

Ince Y, Yasa C, Metin M, Sonmez M, Meram E, Benkli B, et al. Crimean-Congo hem-
orrhagic fever infections reported by ProMED. Int J Infect Dis 2014;26:44—6.
Keshtkar-Jahromi M, Sajadi MM, Ansari H, Mardani M, Holakouie-Naieni K.
Crimean-Congo hemorrhagic fever in Iran. Antiviral Res 2013;100:20-8.

Spengler JR, Bergeron E, Rollin PE. Seroepidemiological studies of Crimean-—
Congo hemorrhagic fever virus in domestic and wild animals. PLoS Negl Trop Dis
2016;10:e0004210.

Al-Tikriti SK, Al-Ani F, Jurji FJ, Tantawi H, Al-Moslih M, Al-Janabi N, et al.
Congo/Crimean haemorrhagic fever in Iraq. Bull World Health Organ 1981;59:85-90.
Islam T. Infectious diseases surveillance update. Lancet Infect Dis 2022;22:952.
Sheikh AS, Sheikh AA, Sheikh NS, Rafi-U-Shan Asif M, Afridi F, et al. Bi-annual surge
of Crimean-Congo haemorrhagic fever (CCHF): a five-year experience. Int J Infect Dis
2005;9:37-42.

Spengler JR, Bergeron E, Spiropoulou CF. Crimean-Congo hemorrhagic fever and
expansion from endemic regions. Curr Opin Virol 2019;34:70-8.

Akuffo R, Brandful JA, Zayed A, Adjei A, Watany N, Fahmy NT, et al. Crimean-Congo
hemorrhagic fever virus in livestock ticks and animal handler seroprevalence at an
abattoir in Ghana. BMC Infect Dis 2016;16:324.

[2

—

[3

—

[4

=

[5

—

[6

s}

[7

—

8

—

[9

[

[10]

[11]

[12]

[13]
[14]

[15]

[16]
[17]
[18]
[19]

[20]


http://refhub.elsevier.com/S2772-7076(23)00007-3/sbref0001
http://refhub.elsevier.com/S2772-7076(23)00007-3/sbref0002
http://refhub.elsevier.com/S2772-7076(23)00007-3/sbref0003
http://refhub.elsevier.com/S2772-7076(23)00007-3/sbref0004
http://refhub.elsevier.com/S2772-7076(23)00007-3/sbref0005
https://www.ecdc.europa.eu/en/crimean-congo-haemorrhagic-fever/facts/factsheet
http://refhub.elsevier.com/S2772-7076(23)00007-3/sbref0007
http://refhub.elsevier.com/S2772-7076(23)00007-3/sbref0008
http://refhub.elsevier.com/S2772-7076(23)00007-3/sbref0009
http://refhub.elsevier.com/S2772-7076(23)00007-3/sbref0010
http://refhub.elsevier.com/S2772-7076(23)00007-3/sbref0011
http://refhub.elsevier.com/S2772-7076(23)00007-3/sbref0012
http://refhub.elsevier.com/S2772-7076(23)00007-3/sbref0013
http://refhub.elsevier.com/S2772-7076(23)00007-3/sbref0014
http://refhub.elsevier.com/S2772-7076(23)00007-3/sbref0015
http://refhub.elsevier.com/S2772-7076(23)00007-3/sbref0016
http://refhub.elsevier.com/S2772-7076(23)00007-3/sbref0017
http://refhub.elsevier.com/S2772-7076(23)00007-3/sbref0018
http://refhub.elsevier.com/S2772-7076(23)00007-3/sbref0019
http://refhub.elsevier.com/S2772-7076(23)00007-3/sbref0020

	Large outbreak of Crimean-Congo haemorrhagic fever in Iraq, 2022
	Introduction
	Materials and methods
	Study design and population
	Data source
	Time
	Exposure variables
	Analysis

	Results
	Discussion
	Conclusion and recommendations
	Acknowledgements
	Conflict of interest statement
	Funding
	Ethical approval
	References


