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Abstract

Background: Crimean-Congo hemorrhagic fever (CCHF) is a viral disease that is common between humans and animals.
Objectives: This research aims to investigate the epidemiological and clinical pathological factors in suspected Crimean-Congo
fever patients referred to hospitals for CCHE.

Methods: Ninety-six patients were included based on the standard case definitions by the World Health Organization. In this
cross-sectional study, the cases of suspected and confirmed CCHF were examined by serology and using a checklist of
epidemiological information, including sex, age, season of infection, occupation, history of contact with animals, mode of
infection, and clinical symptoms. Finally, the data were analyzed with SPSS software version 22, and P < 0.05 was considered
significant.

Results: Among the 96 patients admitted to the CCHF ward, 42 were confirmed by ELISA (36.5% IgM, 14.5% IgG) according to the
WHO case definition. The age of the patients (male and female) ranged from 16 to 76 years, with the most common group being
women aged 39.5 to 45 years. Most participants were housewives (37.5%), followed by various other occupations. Seasonally, most
infections occurred in summer (56.25%) and spring (37.5%). Common symptoms included sudden onset (77%), fever (93.75%),
muscle pain (89.5%), and bleeding (56.25%), with epistaxis being the most common. Regarding animal contact, 68.75% had a
history, mainly with live animals, meat, and slaughter activities. All patients initially had mild leukopenia, lymphopenia,
neutropenia, and thrombocytopenia; mean hemoglobin levels were 10.11 + 2.6 g/dL. We observed that patients had slightly
increased ALT (128 £ 67.2 UJL), AST (165 * 116 UJL), and ALP (298 * 57.5 U[L) levels in the laboratory results. However, average
increases in erythrocyte sedimentation rate (ESR) levels (76.5 + 8.6 mm/hr) were observed. Additionally, kidney evaluation of
patients showed normal Cr (0.8 + 0.1 mg/dL) and BUN (15.7 £ 1.2 mg/dL) levels.

Conclusions: Based on the information obtained, it is recommended to diagnose the disease in a timely manner and train at-
risk groups to prevent the occurrence of epidemics.
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1. Background

Crimean-Congo hemorrhagic fever (CCHF) is a
hemorrhagic and dangerous disease caused by a virus
from the Bunyaviridae family and the genus Nairovirus

(1). This virus is transmitted by Hyalomma tick bites (2)
or by direct contact with the intestines of newly
slaughtered infected animals, blood, secretions of the
patient's body, or virus aerosol particles scattered in the
air, especially in epidemics and health centers (3).
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During viremia, the virus is transmitted to a healthy
person (4). Congo hemorrhagic fever in livestock has no
specific symptoms, and the risk of contagion is very
high in the early stages of the disease. The viral load,
route of transmission, and source of infection are three
important factors that determine the incubation period
of the disease (5). The incubation period after a tick bite
is 1 to 5 days and a maximum of 9 days, but the
incubation period after contact with contamination is 5
to 7 days and a maximum of 13 days. The lowest viral
load for disease transmission is between one and ten
organisms (6). After a short incubation period, it
develops into a fever, chills, myalgia (7), headache, and
digestive symptoms (8). As the disease progresses,
serious symptoms start to appear, including petechiae,
bruising, epistaxis, bleeding gums, and vomiting (9).
Approximately 5 days after the onset of the disease, it
suddenly enters the bleeding phase and causes severe
bleeding (10), symptoms of disseminated intravascular
coagulation (DIC) (11), shock occurs, and patients die
with these symptoms (12). Diagnosis of the disease is
possible based on clinical symptoms, serology, virus
culture, and blood PCR to find the virus that causes the
disease (13).

This disease was first observed clinically in the 1940s
when Russian troops occupied the Crimea Peninsula
(14). Congo hemorrhagic fever has been detected in
more than 50 countries in Africa, Asia, Eastern Europe,
and the Middle East (3). Due to health and economic
problems, Iran is also considered an endemic country
for CCHF (15). Crimean-Congo hemorrhagic fever is
endemic in the North Khorasan province, Sistan and
Baluchestan, Isfahan, Fars, Tehran, and Khuzestan
provinces of Iran (16). The CCHFV in Iran was first
identified in livestock serum and tick studies in the
1970s. The first human infection was diagnosed in 1999
(17). Because warm and dry weather is more favorable
for ticks, increasing temperature and decreasing rainfall
provide a suitable environment for the growth and
reproduction of ticks (18). Therefore, people in tropical
areas, such as Ahvaz, have a high chance of contracting
this disease.

2. Objectives

The aim of this study was to investigate the
epidemiological and clinical pathological factors in

suspected Crimean-Congo fever patients referred to
hospitals where a significant number of CCHF patients
had been cared for.

3. Methods

This cross-sectional study was carried out on 96
patients admitted to Razi, Golestan, and Imam
Khomeini Hospitals, which are referral hospitals for
infectious diseases in Ahvaz, from 2011 to 2023. To
investigate epidemiological information (i.e., age,
gender, educational status, occupation, and time of
infection) and any exposure to risk factors (such as a
history of contact with livestock), a questionnaire was
filled out for each participant that could be associated
with this infection.

Based on standard case definitions from World
Health Organization resources, all of the suspected and
confirmed CCHF medical records' pertinent data were
extracted and studied (19). Suspicious cases were
defined as those presenting with bleeding, fever, and
muscle pain, especially in epidemiological CCHF regions
and among those in contact with livestock.

In probable cases, the fever incubation period of this
disease is 1 to 7 days, with leukopenia,
thrombocytopenia, and leukocytosis manifesting, and
hemorrhagic symptoms are diagnosed. In CCHF-
confirmed cases, the presence of IgG or IgM serum viral
antibodies by enzyme-linked immunosorbent assay
(ELISA) was positive (13).

The recorded data were analyzed with SPSS software,
and P-values < 0.05 were considered significant. Values
are expressed as mean * SD. Word software was used to
draw the figure.

4. Results

A total of 96 people were included in this study, 24 of
whom were men and 72 were women, the overall male-
to-female ratio was 1: 3. Thus, a female preponderance
was seen in this study and was statistically significant (P
< 0.001). Of these, 32 were suspected of having the
disease (6 men and 26 women), and 64 definitely had
the disease (18 men and 46 women). The mean age of the
studied subjects was 46 years (range, 16 - 76 years). The
mean age of females and males was 39.5 + 6.11 and 31.50 +
2.90 years, respectively (Figure 1).
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Figure 1. Annual variations of confirmed Crimean-Congo hemorrhagic fever (CCHF)
cases

The occupational distribution of the patients
participating in the study was 36 housewives (37.5%), 12
self-employed (12.5%), 4 cattle farmers (4.2%), 6
shepherds (6.2%), 6 slaughterhouse workers (6.2%), 8
butchers (8.4%), 10 nurses (10.5%), and 14 employees
(14.5%).

In terms of season, 36 people were infected in spring
(37.5%), 54 in summer (56.25%), and 6 in autumn (6.25%).

In the study of participants, 74 people (77%) had a
sudden onset of symptoms, 90 people (93.75%) had a
fever, and 54 (56.25%) participants had bleeding. Eighty-
six people (89.5%) had muscle pain, and bleeding was
observed in 56.25% of the patients, with epistaxis and
hematuria being the most common forms of bleeding.
Bleeding in patients was reported as 39% from the nose,
9.2% from the mouth, 29.6% from hematuria, 11.1% from
vomiting blood, and 11.1% from the eyes.

In terms of the history of contact with animals, 66
patients (68.75%) had a history of contact with animals,
and 30 patients (31.25%) had no history of contact with
animals. Among those who had contact with animals, 30
people (45.5%) had a history of contact with live animals,
12 people (18%) had contact with meat and other animal
body parts, 16 people (24.5%) had a history of animal
slaughter, and 8 people (12%) had a history of contact
with fresh animal carcasses and secretions.

About 84 serum samples were sent to the laboratory
of Ahvaz Province, and 42 of these cases were positive for

CCHF by ELISA test. Of these, 30 (36.5%) were (IgG ™, IgM™),
and 12 (14.5%) had (IgG*, IgM").

All patients had mild leukopenia, lymphopenia,
neutropenia, and thrombocytopenia; mean hemoglobin
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levels were 10.11 £ 2.6 g/dL. We observed that patients had
slightly high ALT (128 + 672 UJL), meaning
approximately 88 U/L more than normal, and AST (165 +
116 UJL), meaning approximately 125 U[L more than
normal, and ALP (298 + 575 U[L), meaning
approximately 158 UJL more than normal in the
laboratory findings. However, average increases in
erythrocyte sedimentation rate (ESR) level (76.5 + 8.6
mmj/hr) were seen. Additionally, kidney evaluation of
patients showed normal Cr (0.8 £ 0.1 mg/dL) and BUN
(15.7 £1.2 mg/dL) levels (Table 1). One of the patients died,
and the rest have recovered.

Table 1. Distribution of Laboratory Indicators in Crimean-Congo Hemorrhagic Fever
Patients ®

Variables Values
ALP (U/L) 298+57.5
ALT (U[L) 128 £ 67.2
AST (U/L) 165 £ 116
INR(S) 12+0.19
PT(S) 12.46+2.6
PTT (S) 33.92+11.6
PLT (103/uL) 111.8 £10.2
Hb (g/dL) 10.11£2.6
ESR (mm/hr) 76.5+8.6
CT (min) 4.27+0.12
Bill (nmol/L) 1.04+0.1
FBS (mg/dL) 116 £36.2
BUN (mg/dL) 15.7£1.2
Cr (mg/dL) 0.8+0.1
K (mmol/L) 4+0.21
Na (mmol/L) 137321
WBC (103/uL) 164+23

2 Values are expressed as mean * SD.

5. Discussion

Since there are many reports about the prevalence of
CCHF in Iran (17, 20), it is essential to investigate the
incidence and symptoms of the disease in provinces
with high infection rates, such as Khuzestan Province.
On the other hand, Khuzestan's ecological parameters
are ideal for tick life cycles to be successfully completed
(8). Also, according to epidemiological research, CCHF is
more prevalent in areas with warm climates (21).
According to a survey done in Iraq in 2022, half of the
cases were related to Tighar Province in the southeast of
Iraq, while the rest of the cases were reported in 12
different provinces (22). Thus, it is simple to see the
significance of being on the border with a disease-prone
country, given that Khuzestan is close to the southeast
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of Iraq, and animal movement occurs on the other side
of the boundaries.

The goal of this study was to characterize the
epidemiological and clinical pathological traits of CCHF
discovered in Iran (the region of Khuzestan) between
2011and 2023.

Most Iranian studies that have been published
indicate that more men are infected than women, as in
the cases below. The results of a study of 24 patients
from Zabul and Zahedan cities showed that 70.8% of
men and 29.2% of women were infected with this disease
(23). SharifiFard et al. also reported in a study conducted
from 1995 to 2015 in Khuzestan that the most at-risk
occupational groups were farmers and housewives, with
frequencies of 28.6% and 26%, respectively (24).

Interestingly, in this study, 72 patients were women
and 24 were men, and they were in the age range of 16 -
76 years. This ratio may show that women in the
Khuzestan district labor more frequently in risky jobs
and are, hence, more susceptible to contracting this
disease. As well, according to the findings of our study, it
can be seen that the second largest number of infected
people were housewives; they may be at risk due to
contact with animal blood during cooking and lack of
protective methods.

Lack of vector control, living in poor conditions, close
proximity to animals, and managing sick patients
improperly—these factors could all contribute to an
increase in cases (19). The World Health Organization
adds that direct contact with patients' blood, saliva,
organs, or other bodily fluids can result in human-to-
human transmission in medical facilities (19). In
addition, several reports have been published so far that
butchers, animal handlers, employees of
slaughterhouses, people working in agriculture and
animal husbandry, and employees of healthcare centers
are high-risk groups for developing CCHF (23, 24). Even
things like the typical practices of slaughterhouse
butchers, such as eating raw liver and holding a knife in
the mouth, might exacerbate the prevalence (25).
Therefore, the prevention of CCHF can be achieved by
adhering to health standards and displaying healthy
behaviors (26). Moreover, it should be mentioned that
having more information about CCHF and raising
knowledge among the general public, particularly
among the local medical personnel, can significantly
contribute to its prevention and improvement (27).

Our study shows that summer had the highest
occurrence of CCHF, followed by spring and autumn,
and that winter had no cases of this condition. In this
regard, many studies have stated that cases of CCHF
occur more during the summer months (28, 29).

According to research thus far, CCHF symptoms
commonly include headache, high fever, bleeding, back
discomfort, vomiting, and muscle pain. 20% of the
patients showed no signs of bleeding, and the nose was
the organ that bled the most frequently (19).

Among the mentioned symptoms, fever (93.75%),
bleeding (56.25%), and muscle pain (89.5%) were
considered in the statistical analysis. In this regard, 77%
of the patients experienced a quick onset of symptoms,
whereas 23% did not. Also, the history of animal contact
was looked into in the current study because it is a
significant factor in CCHF (30, 31). Based on the findings
of our study, 66.78% of the patients had previously
experienced exposure to animals in one form or
another, and the majority of these were connected to
people who had previously had contact with live
animals.

Investigations of IgG and IgM antibodies are
frequently conducted as two distinct markers of
Crimean-Congo hemorrhagic fever virus (CCHFV) in
human sera (32). In this study, cases positive for CCHF by
ELISA were reported to be 36.5% (IgG™, IgM"), and 14.5%
(IgG*, IgM™).

According to our research, the affected patients had
elevated levels of ALT and AST enzymes but normal levels
of the ALP enzyme. Crimean-Congo hemorrhagic fever
virus has the potential to induce significant liver
damage in humans, although the mechanism(s)
responsible for this harm are not well understood (33).
The findings of this study were also confirmed by the
biochemical parameters of the liver from Fatma and
Turan Aktas's research (34). Investigation of a separate
case of human CCHF in Central Uganda in 2015 also
confirmed the findings of our study (35). Prognostic
variables for CCHF mortality include PLT, PT, PTT, and
INR (36). All the parameters expressed in this study were

within the usual range. People IgM* are reported to be

in the acute stage of the disease, while people IgG* are in
the chronic stage (37); therefore, the lack of change in
the prognostic variables is well justified given the
higher number of IgM*.

Hemoglobin levels are debatable in the diagnosis of
early significant bleeding (38). In the present study, the
hemoglobin levels decreased, which can indicate the
beginning of anemia caused by bleeding.

Erythrocyte sedimentation rate confirms that there is
inflammation in the body, and it typically rises in
response to particular biological situations such as
infectious diseases (39). Our study showed that ESR
levels in CCHF patients were significantly higher than
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the normal range. In line with our findings, various
studies have pointed to the increase in ESR levels in
Crimean fever patients (40, 41). CT calculates the time
required for thrombin to drive the reaction between
fibrinogen and fibrin (42). The results of the present
study show that the values of this factor were normal.
FBS, Bil, Na, and WBC levels increased in CCHF patients.
The examinations revealed that the cases noted in other
studies had similarly increased (28, 40). However, it
should be emphasized that the levels of these variables
may vary in studies that focus on the chronic stage of
this condition, such as the quantity of WBC, which was
found to be lower in one study in contrast to our
findings (40).

Other parameters, such as urea, chromium, and
potassium, did not change significantly. Finally, given
that housewives in this study were the group most at
risk of contracting CCHF, it makes sense for them to

receive specialized training in the transmission,
prevention, symptoms, and treatment of CCHE
Veterinary  groups should conduct thorough

examinations in these regions to reduce the incidence
of CCHE.

5.1. Conclusions

In conclusion, there is a need for increased awareness
and monitoring of this issue. It seems that the
prevention, management, and control of CCHF in
Khuzestan strongly depend on strategies to increase
awareness among all sections of society.

Acknowledgements

This article has been derived from a t research project
(Grant no:01133). We appreciate all the person who
participated in this study.

Footnotes
Authors’ Contribution: Conceptualization and
supervision, Safa Najafi and Sirous Rafiei Asl;

methodology, Safa Najafi and Sirous Rafiei Asl; writing,
Forough Kajbaf and Zahra Changizi, Safa Najafi; original
draft, Forough Kajbaf and Zahra Changizi; review and
editing, Safa Najafi and Sirous Rafiei Asl; data collection,
Zahra Abbaspour; data analysis, Forough Kajbaf and
Zahra Changizi.

Conflict of Interests: The authors declared no conflict
of interests.

J Inflamm Dis. 2024; 28(1): e153345.

Data Reproducibility: The dataset presented in the
study is available on request from the corresponding
author during submission or after publication. The data
are not publicly available due to containing information
that could compromise the privacy of research
participants.

Ethical Approval: This study was approved by the
Ethics Committee of Ahvaz Jundishapur University of
Medical Sciences under the code
IR.AJUMS.HGOLESTAN.REC.1401.088 . The samples were
included in the research after participants completed
the informed consent form.

Funding/Support: This research did not receive any
grants from funding agencies in the public, commercial,
or non-profit sectors.

Informed Consent: In the present study, the
information available in the files of the patients who
consented to the use of clinical information at the time
of admission were used, while maintaining
confidentiality.

References

1. Perveen N, Khan G. Crimean-Congo hemorrhagic fever in the Arab
world: A systematic review. Front Vet Sci. 2022;9:938601. [PubMed ID:
36176697]. [PubMed Central ID: PMC9513365].
https://doi.org/10.3389/fvets.2022.938601.

2. Mhamadi M, Badji A, Dieng I, Gaye A, Ndiaye EH, Ndiaye M, et al.
Crimean-Congo Hemorrhagic Fever Virus Survey in Humans, Ticks,
and Livestock in Agnam (Northeastern Senegal) from February 2021
to March 2022. Trop Med Infect Dis. 2022;7(10). [PubMed ID: 36288065].
[PubMed Central ID: PMC9610667].
https://doi.org/10.3390/tropicalmed7100324.

3. Portillo A, Palomar AM, Santibanez P, Oteo JA. Epidemiological
Aspects of Crimean-Congo Hemorrhagic Fever in Western Europe:
What about the Future? Microorganisms. 2021;9(3). [PubMed ID:
33801015]. [PubMed Central ID: PMC8003855].
https://doi.org/10.3390/microorganisms9030649.

4. Shahhosseini N, Wong G, Babuadze G, Camp ]V, Ergonul O, Kobinger
GP, et al. Crimean-Congo Hemorrhagic Fever Virus in Asia, Africa and
Europe. Microorganisms. 2021;9(9). [PubMed ID: 34576803]. [PubMed
Central ID: PMC8471816).
https://doi.org[10.3390/microorganisms9091907.

5. Fanelli A, Buonavoglia D. Risk of Crimean Congo haemorrhagic fever
virus (CCHFV) introduction and spread in CCHF-free countries in
southern and Western Europe: A semi-quantitative risk assessment.
One Health. 2021;13:100290. [PubMed ID: 34307823]. [PubMed Central
ID: PMC8283130]. https:|/doi.org[10.1016[j.onehlt.2021.100290.

6. Nasirian H. New aspects about Crimean-Congo hemorrhagic fever
(CCHF) cases and associated fatality trends: A global systematic
review and meta-analysis. Comp Immunol Microbiol Infect Dis.
2020;69:101429. [PubMed ID: 32062190].
https://doi.org/10.1016j.cimid.2020.101429.

7. Prasad HR, Sharma A, Kothari N, Vyas V, Goyal S. Atypical Presentation
of Crimean-Congo Hemorrhagic Fever as Ascending Paralysis with
Rhabdomyolysis. Indian ] Crit Care Med. 2020;24(2):143-4. [PubMed ID:
32205950]. [PubMed Central ID: PMC7075054].
https://doi.org/10.5005[jp-journals-10071-23347.


https://ethics.research.ac.ir/ProposalCertificateEn.php?id=285342
http://www.ncbi.nlm.nih.gov/pubmed/36176697
https://www.ncbi.nlm.nih.gov/pmc/PMC9513365
https://doi.org/10.3389/fvets.2022.938601
http://www.ncbi.nlm.nih.gov/pubmed/36288065
https://www.ncbi.nlm.nih.gov/pmc/PMC9610667
https://doi.org/10.3390/tropicalmed7100324
http://www.ncbi.nlm.nih.gov/pubmed/33801015
https://www.ncbi.nlm.nih.gov/pmc/PMC8003855
https://doi.org/10.3390/microorganisms9030649
http://www.ncbi.nlm.nih.gov/pubmed/34576803
https://www.ncbi.nlm.nih.gov/pmc/PMC8471816
https://doi.org/10.3390/microorganisms9091907
http://www.ncbi.nlm.nih.gov/pubmed/34307823
https://www.ncbi.nlm.nih.gov/pmc/PMC8283130
https://doi.org/10.1016/j.onehlt.2021.100290
http://www.ncbi.nlm.nih.gov/pubmed/32062190
https://doi.org/10.1016/j.cimid.2020.101429
http://www.ncbi.nlm.nih.gov/pubmed/32205950
https://www.ncbi.nlm.nih.gov/pmc/PMC7075054
https://doi.org/10.5005/jp-journals-10071-23347

NajafiSetal.

10.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Fillatre P, Revest M, Tattevin P. Crimean-Congo hemorrhagic fever: An
update. Med Mal Infect. 2019;49(8):574-85. [PubMed ID: 31607406].
https://doi.org/10.1016/j.medmal.2019.09.005.

Aslam S, Latif MS, Daud M, Rahman ZU, Tabassum B, Riaz MS, et al.
Crimean-Congo hemorrhagic fever: Risk factors and control
measures for the infection abatement. Biomed Rep. 2016;4(1):15-20.
[PubMed ID: 26870327]. [PubMed Central ID: PMC4726894].
https://doi.org[10.3892/br.2015.545.

Raabe VN. Diagnostic Testing for Crimean-Congo Hemorrhagic Fever.
J Clin Microbiol. 2020;58(4). [PubMed ID: 32024724]. [PubMed Central
ID: PMC7098759]. https:|/doi.org[10.1128/JCM.01580-19.

Ozkurt Z, Ozden K, Kiki I, Usanmaz M. Prognostic significance of
antithrombin activity in patients with crimean-congo hemorrhagic
Fever. Eurasian | Med. 2011;43(2):83-6. [PubMed ID: 25610169]. [PubMed
Central ID: PMC4261357]. https://doi.org[10.5152[eajm.2011.19.

Hatami H, Qaderi S, Omid AM. Investigation of Crimean-Congo
hemorrhagic Fever in Patients Admitted in Antani Hospital, Kabul,
Afghanistan, 2017-2018. Int | Prev Med. 2019;10:117. [PubMed ID:
31367281]. [PubMed Central ID: PMC6639848].
https://doi.org/10.4103/ijpvm.[JPVM_391_18.

Vanhomwegen |, Alves MJ, Zupanc TA, Bino S, Chinikar S, Karlberg H,
et al. Diagnostic assays for Crimean-Congo hemorrhagic fever. Emerg
Infect Dis. 2012;18(12):1958-65. [PubMed ID: 23171700]. [PubMed Central
ID: PMC3557897]. https://doi.org[10.3201/eid1812.120710.

Balinandi S, Whitmer S, Mulei S, Nyakarahuka L, Tumusiime A,
Kyondo ], et al. Clinical and Molecular Epidemiology of Crimean-
Congo Hemorrhagic Fever in Humans in Uganda, 2013-2019. Am | Trop
Med Hyg. 2021;106(1):88-98. [PubMed ID: 34662872]. [PubMed Central
ID: PMC8733546]. https://doi.org[10.4269/ajtmh.21-0685.

Ahmadkhani M, Alesheikh AA, Khakifirouz S, Salehi-Vaziri M. Space-
time epidemiology of Crimean-Congo hemorrhagic fever (CCHF) in
Iran. Ticks Tick Borne Dis. 2018;9(2):207-16. [PubMed ID: 28943247].
https://doi.org/10.1016/j.ttbdis.2017.09.006.

Saghafipour A, Mousazadeh-Mojarrad A, Arzamani N, Telmadarraiy Z,
Rajabzadeh R, Arzamani K. Molecular and seroepidemiological
survey on Crimean-Congo Hemorrhagic Fever Virus in Northeast of
Iran. Med | Islam Repub Iran. 2019;33:41. [PubMed ID: 31456965].
[PubMed Central ID: PMC6708110]. https://doi.org/10.34171/mjiri.33.41.

Keshtkar-Jahromi M, Sajadi MM, Ansari H, Mardani M, Holakouie-
Naieni K. Crimean-Congo hemorrhagic fever in Iran. Antiviral Res.
2013;100(1):20-8. [PubMed ID: 23872313]. [PubMed Central ID:
PMC4260932]. https:[/doi.org[10.1016/j.antiviral.2013.07.007.

Nili S, Khanjani N, Jahani Y, Bakhtiari B. The effect of climate variables
on the incidence of Crimean Congo Hemorrhagic Fever (CCHF) in
Zahedan, Iran. BMC Public Health. 2020;20(1):1893. [PubMed ID:
33298021]. [PubMed Central ID: PMC7726875].
https://doi.org[10.1186/s12889-020-09989-4.

Sahak MN, Arifi F, Saeedzai SA. Descriptive epidemiology of Crimean-
Congo Hemorrhagic Fever (CCHF) in Afghanistan: Reported cases to
National Surveillance System, 2016-2018. Int | Infect Dis. 2019;88:135-
40. [PubMed ID: 31442628]. [PubMed Central ID: PMC6853159].
https://doi.org/10.1016/j.ijid.2019.08.016.

Aslani D, Salehi-Vaziri M, Baniasadi V, Jalali T, Azad-Manjiri S,
Mohammadi T, et al. Crimean-Congo hemorrhagic fever among
children in Iran. Arch Virol. 2017;162(3):721-5. [PubMed ID: 27878461].
https://doi.org/10.1007/s00705-016-3162-7.

Qaderi S, Mardani M, Shah A, Shah ], Bazgir N, Sayad ], et al. Crimean-
Congo Hemorrhagic Fever (CCHF) in Afghanistan: A retrospective
single center study. Int | Infect Dis. 2021;103:323-8. [PubMed ID:
33278621]. https://doi.org/10.1016/j.ijid.2020.11.208.

Jafar U, Usman M, Ehsan M, Naveed A, Ayyan M, Cheema HA. The
outbreak of Crimean-Congo hemorrhagic fever in Iraq - Challenges
and way forward. Ann Med Surg (Lond). 2022;81:104382. [PubMed ID:

23.

24.

25.

26.

27.

28.

20.

30.

31

32.

33.

36042922]. [PubMed Central ID:
https://doi.org[10.1016/j.amsu.2022.104382.

Izadi S, Naieni KH, Madjdzadeh SR, Nadim A. Crimean-Congo
hemorrhagic fever in Sistan and Baluchestan Province of Iran, a case-
control study on epidemiological characteristics. Int | Infect Dis.
2004;8(5):299-306. [PubMed ID: 15325599].
https://doi.org/10.1016/j.ijid.2003.10.008.

Sharififard M, Alavi SM, Salmanzadeh S, Safdari F, Kamali A.
Epidemiological Survey of Crimean-Congo Hemorrhagic Fever
(CCHEF), a Fatal Infectious Disease in Khuzestan Province, Southwest
Iran, During 1999 - 2015. Jundishapur | Microbiol. 2016;9(5). €30883.
[PubMed ID: 27540454]. [PubMed Central ID: PMC4977930].
https://doi.org[10.5812/jjm.30883.

Abazari M, Adham D, Saghafipour A, Taheri-Kharameh Z, Abbasi-
Ghahramanloo A, Asadollahi ], et al. Health beliefs and behaviors of
livestock industry workers regarding Crimean-Congo hemorrhagic
fever in Northwest of Iran. BMC Health Serv Res. 2022;22(1):86.
[PubMed ID: 35042487]. [PubMed Central ID: PMC8764496].
https:[/doi.org/10.1186[512913-022-07487-4.

PMC9420463].

Sorvillo TE, Rodriguez SE, Hudson P, Carey M, Rodriguez LL,
Spiropoulou CF, et al. Towards a Sustainable One Health Approach to
Crimean-Congo Hemorrhagic Fever Prevention: Focus Areas and
Gaps in Knowledge. Trop Med Infect Dis. 2020;5(3). [PubMed ID:
32645889]. [PubMed Central ID: PMC7558268].
https://doi.org(10.3390/tropicalmed5030113.

Ahmed A, Saqlain M, Tanveer M, Tahir AH, Ud-Din F, Shinwari M], et al.
Knowledge, attitude and perceptions about Crimean Congo
Haemorrhagic Fever (CCHF) among occupationally high-risk
healthcare professionals of Pakistan. BMC Infect Dis. 2021;21(1):35.
[PubMed ID: 33413164]. [PubMed Central ID: PMC7792042].
https://doi.org/10.1186/512879-020-05714-z.

Lorenzo Juanes HM, Carbonell C, Sendra BF, Lopez-Bernus A,
Bahamonde A, Orfao A, et al. Crimean-Congo Hemorrhagic Fever,
Spain, 2013-2021. Emerg Infect Dis. 2023;29(2):252-9. [PubMed ID:
36692301]. [PubMed Central ID: PMC9881766].
https://doi.org(10.3201/eid2902.220677.

Papa A, Dalla V, Papadimitriou E, Kartalis GN, Antoniadis A.
Emergence of Crimean-Congo haemorrhagic fever in Greece. Clin
Microbiol  Infect. ~2010;16(7):843-7. [PubMed ID: 19845692].
https://doi.org/10.1111/j.1469-0691.2009.02996 X.

Mangombi JB, Roqueplo C, Sambou M, Dahmani M, Mediannikov O,
Comtet L, et al. Seroprevalence of Crimean-Congo Hemorrhagic
Fever in Domesticated Animals in Northwestern Senegal. Vector Borne
Zoonotic  Dis.  2020;20(10):797-9. [PubMed ID: 32429789].
https://doi.org/10.1089/vbz.2019.2592.

Bratuleanu B, Anita A, Temmam S, Dascalu A, Crivei L, Cozma A, et al.
Seroprevalence of Crimean-Congo Hemorrhagic Fever Among Small
Ruminants from Southern Romania. Vector Borne Zoonotic Dis.
2022;22(7):397-401. [PUbMed 1D: 35772004].
https://doi.org/10.1089/vbz.2021.0091.

Emmerich P, Mika A, von Possel R, Rackow A, Liu Y, Schmitz H, et al.
Sensitive and specific detection of Crimean-Congo Hemorrhagic
Fever Virus (CCHFV)-Specific IgM and IgG antibodies in human sera
using recombinant CCHFV nucleoprotein as antigen in mu-capture
and IgG immune complex (IC) ELISA tests. PLoS Negl Trop Dis.
2018;12(3). €0006366. [PubMed ID: 29579040]. [PubMed Central ID:
PMC5892944]. https:[/doi.org[10.1371/journal.pntd.0006366.

Lindquist ME, Zeng X, Altamura LA, Daye SP, Delp KL, Blancett C, et al.
Exploring Crimean-Congo Hemorrhagic Fever Virus-Induced Hepatic
Injury Using Antibody-Mediated Type I Interferon Blockade in Mice. J
Virol. 2018;92(21). [PubMed ID: 30111561]. [PubMed Central ID:
PMC6189508]. https://doi.org[10.1128/JV1.01083-18.

Aktas F, Aktas T. The pulmonary findings of Crimean-Congo
hemorrhagic fever patients with chest X-ray assessments. Radiol Med.

J Inflamm Dis. 2024; 28(1): e153345.


http://www.ncbi.nlm.nih.gov/pubmed/31607406
https://doi.org/10.1016/j.medmal.2019.09.005
http://www.ncbi.nlm.nih.gov/pubmed/26870327
https://www.ncbi.nlm.nih.gov/pmc/PMC4726894
https://doi.org/10.3892/br.2015.545
http://www.ncbi.nlm.nih.gov/pubmed/32024724
https://www.ncbi.nlm.nih.gov/pmc/PMC7098759
https://doi.org/10.1128/JCM.01580-19
http://www.ncbi.nlm.nih.gov/pubmed/25610169
https://www.ncbi.nlm.nih.gov/pmc/PMC4261357
https://doi.org/10.5152/eajm.2011.19
http://www.ncbi.nlm.nih.gov/pubmed/31367281
https://www.ncbi.nlm.nih.gov/pmc/PMC6639848
https://doi.org/10.4103/ijpvm.IJPVM_391_18
http://www.ncbi.nlm.nih.gov/pubmed/23171700
https://www.ncbi.nlm.nih.gov/pmc/PMC3557897
https://doi.org/10.3201/eid1812.120710
http://www.ncbi.nlm.nih.gov/pubmed/34662872
https://www.ncbi.nlm.nih.gov/pmc/PMC8733546
https://doi.org/10.4269/ajtmh.21-0685
http://www.ncbi.nlm.nih.gov/pubmed/28943247
https://doi.org/10.1016/j.ttbdis.2017.09.006
http://www.ncbi.nlm.nih.gov/pubmed/31456965
https://www.ncbi.nlm.nih.gov/pmc/PMC6708110
https://doi.org/10.34171/mjiri.33.41
http://www.ncbi.nlm.nih.gov/pubmed/23872313
https://www.ncbi.nlm.nih.gov/pmc/PMC4260932
https://doi.org/10.1016/j.antiviral.2013.07.007
http://www.ncbi.nlm.nih.gov/pubmed/33298021
https://www.ncbi.nlm.nih.gov/pmc/PMC7726875
https://doi.org/10.1186/s12889-020-09989-4
http://www.ncbi.nlm.nih.gov/pubmed/31442628
https://www.ncbi.nlm.nih.gov/pmc/PMC6853159
https://doi.org/10.1016/j.ijid.2019.08.016
http://www.ncbi.nlm.nih.gov/pubmed/27878461
https://doi.org/10.1007/s00705-016-3162-7
http://www.ncbi.nlm.nih.gov/pubmed/33278621
https://doi.org/10.1016/j.ijid.2020.11.208
http://www.ncbi.nlm.nih.gov/pubmed/36042922
https://www.ncbi.nlm.nih.gov/pmc/PMC9420463
https://doi.org/10.1016/j.amsu.2022.104382
http://www.ncbi.nlm.nih.gov/pubmed/36042922
https://www.ncbi.nlm.nih.gov/pmc/PMC9420463
https://doi.org/10.1016/j.amsu.2022.104382
http://www.ncbi.nlm.nih.gov/pubmed/15325599
https://doi.org/10.1016/j.ijid.2003.10.008
http://www.ncbi.nlm.nih.gov/pubmed/27540454
https://www.ncbi.nlm.nih.gov/pmc/PMC4977930
https://doi.org/10.5812/jjm.30883
http://www.ncbi.nlm.nih.gov/pubmed/35042487
https://www.ncbi.nlm.nih.gov/pmc/PMC8764496
https://doi.org/10.1186/s12913-022-07487-4
http://www.ncbi.nlm.nih.gov/pubmed/32645889
https://www.ncbi.nlm.nih.gov/pmc/PMC7558268
https://doi.org/10.3390/tropicalmed5030113
http://www.ncbi.nlm.nih.gov/pubmed/33413164
https://www.ncbi.nlm.nih.gov/pmc/PMC7792042
https://doi.org/10.1186/s12879-020-05714-z
http://www.ncbi.nlm.nih.gov/pubmed/36692301
https://www.ncbi.nlm.nih.gov/pmc/PMC9881766
https://doi.org/10.3201/eid2902.220677
http://www.ncbi.nlm.nih.gov/pubmed/19845692
https://doi.org/10.1111/j.1469-0691.2009.02996.x
http://www.ncbi.nlm.nih.gov/pubmed/32429789
https://doi.org/10.1089/vbz.2019.2592
http://www.ncbi.nlm.nih.gov/pubmed/35772004
https://doi.org/10.1089/vbz.2021.0091
http://www.ncbi.nlm.nih.gov/pubmed/29579040
https://www.ncbi.nlm.nih.gov/pmc/PMC5892944
https://doi.org/10.1371/journal.pntd.0006366
http://www.ncbi.nlm.nih.gov/pubmed/30111561
https://www.ncbi.nlm.nih.gov/pmc/PMC6189508
https://doi.org/10.1128/JVI.01083-18

NajafiSetal.

35.

36.

37.

38.

2019;124(9):826-32. [PubMed ID: 30911987]. [PubMed Central ID:
PMC7102267]. https://doi.org/10.1007/s11547-019-01024-w.

Balinandi S, Patel K, Ojwang ], Kyondo ], Mulei S, Tumusiime A, et al.
Investigation of an isolated case of human Crimean-Congo
hemorrhagic fever in Central Uganda, 2015. Int J Infect Dis. 2018;68:88-
93. [PubMed ID: 29382607]. [PubMed Central ID: PMC5893389].
https://doi.org/10.1016/j.ijid.2018.01.013.

Onguru P, Dagdas S, Bodur H, Yilmaz M, Akinci E, Eren S, et al.
Coagulopathy parameters in patients with Crimean-Congo
hemorrhagic fever and its relation with mortality. J Clin Lab Anal.
2010;24(3)163-6. [PubMed ID: 20486197]. [PubMed Central ID:
PMC6647593]. https:|/doi.org/10.1002[jcla.20383.

Kleib AS, Salihy SM, Ghaber SM, Sidiel BW, Sidiya KC, Bettar ES.
Crimean-Congo Hemorrhagic Fever with Acute Subdural Hematoma,
Mauritania, 2012. Emerg Infect Dis. 2016;22(7):1305-6. [PubMed ID:
27315138]. [PubMed Central ID: PMC4918161].
https://doi.org[10.3201/eid2207.151782.

Figueiredo S, Taconet C, Harrois A, Hamada S, Gauss T, Raux M, et al.
How useful are hemoglobin concentration and its variations to
predict significant hemorrhage in the early phase of trauma? A
multicentric cohort study. Ann Intensive Care. 2018;8(1):76. [PubMed

J Inflamm Dis. 2024; 28(1): e153345.

39.

40.

41.

42.

ID: 29980953]. [PubMed Central ID:
https://doi.org/10.1186/s13613-018-0420-8.

PMC6035120].

Sharifi-Mood B, Metanat M, Alavi-Naini R. Prevalence of crimean-
congo hemorrhagic Fever among high risk human groups. Int | High
Risk Behav Addict. 2014;3(1). e11520. [PubMed ID: 24971294]|. [PubMed
Central ID: PMC4070186]. https://doi.org/10.5812[ijhrba.11520.

Oygar PD, Gurlevik SL, Sag E, Ilbay S, Aksu T, Demir OO, et al. Changing
Disease Course of Crimean-Congo Hemorrhagic Fever in Children,
Turkey. Emerg Infect Dis. 2023;29(2):268-77. [PubMed ID: 36692327].
[PubMed Central ID: PMC9881758].
https://doi.org/10.3201/eid2902.220976.

Bozkurt I, Esen S. Association Between Severity Grading Score And
Acute Phase Reactants In Patients With Crimean Congo Hemorrhagic
Fever. Pathog Glob Health. 2021;115(7-8):496-8. [PubMed ID: 33487128].
[PubMed Central ID: PMC8635591].
https://doi.org/10.1080/20477724.2021.1878450.

Gokhale S. Preoperative Bleeding Time and Clotting Time Tests
:Useful or Wasteful? Med | Armed Forces India. 2002;58(3):285.
[PubMed ID: 27407411). [PubMed Central ID: PMC4925339].
https://doi.org/10.1016/S0377-1237(02)80170-8.


http://www.ncbi.nlm.nih.gov/pubmed/30911987
https://www.ncbi.nlm.nih.gov/pmc/PMC7102267
https://doi.org/10.1007/s11547-019-01024-w
http://www.ncbi.nlm.nih.gov/pubmed/29382607
https://www.ncbi.nlm.nih.gov/pmc/PMC5893389
https://doi.org/10.1016/j.ijid.2018.01.013
http://www.ncbi.nlm.nih.gov/pubmed/20486197
https://www.ncbi.nlm.nih.gov/pmc/PMC6647593
https://doi.org/10.1002/jcla.20383
http://www.ncbi.nlm.nih.gov/pubmed/27315138
https://www.ncbi.nlm.nih.gov/pmc/PMC4918161
https://doi.org/10.3201/eid2207.151782
http://www.ncbi.nlm.nih.gov/pubmed/29980953
https://www.ncbi.nlm.nih.gov/pmc/PMC6035120
https://doi.org/10.1186/s13613-018-0420-8
http://www.ncbi.nlm.nih.gov/pubmed/29980953
https://www.ncbi.nlm.nih.gov/pmc/PMC6035120
https://doi.org/10.1186/s13613-018-0420-8
http://www.ncbi.nlm.nih.gov/pubmed/24971294
https://www.ncbi.nlm.nih.gov/pmc/PMC4070186
https://doi.org/10.5812/ijhrba.11520
http://www.ncbi.nlm.nih.gov/pubmed/36692327
https://www.ncbi.nlm.nih.gov/pmc/PMC9881758
https://doi.org/10.3201/eid2902.220976
http://www.ncbi.nlm.nih.gov/pubmed/33487128
https://www.ncbi.nlm.nih.gov/pmc/PMC8635591
https://doi.org/10.1080/20477724.2021.1878450
http://www.ncbi.nlm.nih.gov/pubmed/27407411
https://www.ncbi.nlm.nih.gov/pmc/PMC4925339
https://doi.org/10.1016/S0377-1237(02)80170-8

