
Academic Editor: Matteo Riccò

Received: 4 May 2026

Revised: 20 July 2026

Accepted: 24 July 2026

Published: 28 July 2026

Copyright: © 2026 by the authors.

Published by MDPI on behalf of the

Oman Medical Association. Licensee

MDPI, Basel, Switzerland. This article

is an open access article distributed

under the terms and conditions of the

Creative Commons Attribution

(CC BY) license.

Article

Crimean–Congo Hemorrhagic Fever Outbreak in Oman:
Currently Emerging Situation and Mitigation Strategies
Salim Al Busaidi 1, Mohammed Al Tobi 1 , Sami Al Mujeini 1, Kishore Duthade 2 and Salah Thabit Al Awaidy 3,*

1 Department of Communicable Diseases and Control, General Directorate of Health Services, Ministry of
Health, P.O. Box 393, Muscat 100, Oman; shs45125@gmail.com (S.A.B.); mohd5150h@gmail.com (M.A.T.);
samialmujaini5@gmail.com (S.A.M.)

2 Section for Communicable Disease Surveillance and Control, Al Dakhiliyah Governorate, Ministry of Health,
P.O. Box 393, Muscat 100, Oman; sanchikm@hotmail.com

3 Independent Researcher, P.O. Box 393, Muscat 100, Oman
* Correspondence: salah.awaidy@gmail.com

Abstract

Introduction: Crimean–Congo hemorrhagic fever (CCHF) poses a significant health threat
and is an acute, potentially fatal tick-borne disease. The disease is endemic in Oman, and is
characterized by periods of increased case numbers, particularly linked to specific times
of the year and high-risk activities. We review the epidemiology of CCHF in Oman and
propose future strategies to address it. Methods: A retrospective descriptive epidemiologi-
cal method was used to assess all confirmed national surveillance cases of CCHF reported
in Oman between January 2017 and December 2024. Quantitative data were analyzed
to generate frequencies, percentages, incidence, and case-fatality rates. Results: A total
of 64 confirmed cases of CCHF were reported between 2017 and 2024. CCHF incidence
fluctuated, peaking in 2019 (0.411 per 100,000 population) and reaching a low in 2021
(0.044 per 100,000 population), before rising again in 2024 (0.16 per 100,000 population).
The overall case-fatality rate was 20.8%. There was a male predominance (87.5%), with
56% of the cases occurring in the 30–44 age group, and 65% of infections in 2022 linked
to animal slaughter during Eid al-Adha. Conclusions: The rise in CCHF underscores
specific preventive strategies, such as enhanced surveillance, utilization of personal protec-
tive equipment, regulation of slaughter practices, and public awareness initiatives during
periods of elevated risk.
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1. Introduction
Crimean–Congo Hemorrhagic Fever (CCHF) is a tick-borne viral zoonosis caused by

the CCHF virus (Nairovirus genus, Bunyaviridae family), transmitted to humans via infected
Hyalomma ticks or direct contact with blood/tissues from infected animals or persons [1].
The disease causes severe hemorrhagic illness with a case-fatality rate of 10–40% and poses
a significant public health threat due to its epidemic potential, lack of specific antiviral
therapy, and risk of nosocomial transmission [2].

Globally, CCHF remains endemic across >30 countries in Africa, Asia, and Eastern
Europe, with case-fatality rates typically ranging from 10% to 40% depending on healthcare
capacity, timeliness of diagnosis, and viral strain [1]. Furthermore, globally, the outbreaks
often coincide with agricultural and animal-handling activities [3]. Regional endemicity is
well documented in the United Arab Emirates, Saudi Arabia, and Kuwait [4].
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In Oman, CCHF was first identified in 1995 [5], and a 1995–1996 sero-survey detected
antibodies in 22% (108/489) of domestic animals and in 30.3% of non-Omani versus 2.4%
of Omani workers in animal-handling occupations [5]. Subsequent surveys reported 7.1%
sero-prevalence in camels (2013–2014) [6]. Human cases were first recorded in August
1996 and have totaled over 84 nationwide since 2011 [7,8] with seasonal peaks during Eid
al-Adha and spring, mirroring regional patterns [8,9].

Seasonal CCHF peaks in April and August correspond with heightened Hyalomma
anatolicum and Hyalomma marginatum activity during warm, humid periods (25–35 ◦C),
with highest tick densities in Oman among Dhofar and Al Buraymi governorates, mirroring
human incidence patterns [5].

Despite this historical burden, current epidemiological data on CCHF in Oman remain
limited. This study characterizes CCHF patterns and trends in Oman (2017–2024), focusing
on demographic distribution, seasonal variation, and risk factors, to inform targeted public
health interventions and strengthen preventive strategies.

2. Methods
2.1. Study Design and Setting

A retrospective descriptive epidemiological study was conducted to analyze all con-
firmed cases of CCHF reported to the national communicable disease surveillance system
in Oman between January 2017 and December 2024.

2.2. Data Sources

Case-level data were obtained from the Ministry of Health’s (MoH) national commu-
nicable disease surveillance system. The dataset included demographic variables (age, sex,
nationality, and governorate of residence), epidemiological information (exposure history),
clinical presentation (symptoms, outcomes), and laboratory confirmation status. Addi-
tional information was extracted from case investigation forms, laboratory records, and the
central epidemiological database. Population denominators for incidence rate calculations
were sourced from the National Centre for Statistics and Information (NCSI), Oman.

2.3. Case Definition

The case definition followed the MoH Oman Communicable Disease Control (CDC)
manual, in alignment with World Health Organization (WHO) criteria. A confirmed case
was defined as an individual presenting with acute febrile illness and hemorrhagic mani-
festations, with laboratory confirmation of CCHF virus infection by reverse transcription
polymerase chain reaction (RT-PCR) or enzyme-linked immunosorbent assay (ELISA) for
IgM and/or IgG antibodies.

2.4. Exposure Classification

Exposure categories were based on standardized national reporting forms and in-
cluded (1) animal slaughter, (2) animal handling, (3) tick bite, (4) contact with a confirmed
human case, and (5) unknown exposure source.

2.5. Data Analysis

Data were analyzed using Microsoft Excel 2016. Descriptive statistics (frequencies,
percentages) were generated for categorical variables, while incidence rates and case-
fatality rates (CFRs) were calculated using population data from NCSI. Temporal trends
were examined by year and month of symptom onset, and geographic distribution was
mapped by calculating incidence and mortality rates per 100,000 population for each
governorate. Data are presented as means +/− standard deviation (SD).
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2.6. Ethical Considerations

Ethical approval was not required as the study utilized anonymized secondary surveil-
lance data available in the public domain. The analysis adhered to the principles of the
Declaration of Helsinki.

3. Results
Between January 2017 and December 2024, 64 confirmed cases of CCHF were reported

in Oman. Most cases were among Omani citizens (n = 49, 76.6%) with fewer cases in
non-Omani citizens (n = 15, 23.4%) (Figure 1).

Figure 1. Nationality wise of CCHF cases in Oman, 2017–2024 (n = 64 cases).

The mean age of cases was 36.5 years (SD ±12). Most cases occurred in the 30–44-year
age group (56.25%), followed by age groups 15–29 years (25%), 45–60 years (12.5%), and
over 60 years (4.7%). Furthermore, in the age distribution with n = 52, 81.25% of cases
occurred in individuals aged 15–44 years. The overall case-fatality rate (CFR) was 20.8%
(15 deaths), with the majority of fatalities (73%) occurring in the 30–44-year age group.
There was a male predominance, with 56 cases (87.5%) occurring in males. These are shown
in Table 1.

Table 1. Frequency distribution of demographic features of patients with CCHF.

Variable Category Frequency (n) Percentage (%)

Sex
Male 56 87.5

Female 8 12.5

Nationality
Omani citizen 49 76.6

Non-Omani citizen 15 23.4

Age group (years)

0–14 1 1.5

15–29 16 25

30–44 36 56.25

45–60 8 12.5

>60 3 4.7

Cases were reported from multiple governorates, with Dhofar accounting for the high-
est proportion (28%) and the highest incidence rate (3.91 per 100,000 population), followed
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by Al Buraymi (2.48 per 100,000 population) and Ad Dakhliyah (2.21 per 100,000 popula-
tion) (Figure 2).

Figure 2. CCHF attack rate among governorates, Oman.

3.1. Trends of CCHF

Annual incidence rates fluctuated over the study period, peaking in 2019 (0.411 per
100,000) and declining to a low in 2021 (0.044 per 100,000) before rising again in 2024
(0.155 per 100,000) (Figure 3). Seasonal peaks were observed in April and August, coincid-
ing with increased animal slaughter activities, including during Eid al-Adha (Figure 4).

Figure 3. Incidence rate of CCHF in Oman per 100,000 per year, 2017–2024 (n = 64 cases).

Figure 4. Monthly distribution of CCHF cases in Oman, 2017–2024 (n = 64).

3.2. Exposure Activity and Clinical Presentation

The most common reported exposure was animal slaughter (41%), followed by animal
handling (30%). Other exposures included tick bites, butchery work, and contact with
confirmed human cases. The most frequently reported symptoms were fever (96%), body
aches (39%), nausea/vomiting (38%), and bleeding manifestations (36%) (Table 2).
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Table 2. Reported exposures and clinical presentations among confirmed CCHF cases (n = 64), Oman,
2017–2024.

Category Variable Frequency (n) Percentage (%)

Exposure history

Animal slaughter 26 40.6

Animal handling 19 29.7

Tick bite 7 10.9

Butchery work 6 9.4

Contact with a case 4 6.3

Unknown 2 3.1

Clinical presentation

Fever 61 95.3

Body aches 25 39.1

Nausea/vomiting 24 37.5

Bleeding manifestations 23 35.9

Figure 5 shows that animal slaughter (n = 26, 40.6%) and animal handling (n = 19,
29.7%) are the dominant risk factors of CCHF in Oman.

Figure 5. Exposure status of CCHF cases in Oman, 2017–2024 (n = 64).

4. Discussion
This study provides an updated epidemiological profile of CCHF in Oman between

2017 and 2024, demonstrating both consistencies with regional and global patterns and
distinct local characteristics that shape disease transmission and outcomes. The high
male predominance (88%) aligns with findings from endemic regions such as Turkey [10],
Iran [11], and Pakistan [12], where men are more likely to be involved in animal husbandry,
slaughtering, and agricultural work activities that increase exposure to infected animals
and tick bites.

The age distribution, with 81.25% of cases occurring in individuals aged 15–44 years,
reflects an occupational exposure risk among working-age adults—a pattern documented
in recent outbreaks in Iraq and Afghanistan [13]. The case-fatality rate (CFR) of 20.8%
observed in Oman is comparable to reports from Pakistan (up to 25%) [14], but higher than
the global average (~10–15%) [15], possibly reflecting delayed diagnosis, limited access to
intensive care in high-incidence governorates, and under-recognition of milder cases that
survive without hospitalization.

Seasonal peaks observed in April and August are likely linked to environmental
factors such as increased Hyalomma tick activity during warmer months, a phenomenon
validated by vector ecology studies in the Middle East and North Africa [2]. Moreover,
the association between increased CCHF incidence and Eid-related animal slaughtering
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has been reported in Oman previously [5], and was also documented in recent outbreaks
in Sudan and Saudi Arabia [16], underlining the need for heightened surveillance and
preventive measures during these periods. These findings emphasize the occupational
and seasonal determinants of CCHF transmission in Oman and highlight the importance
of targeted awareness, timely diagnosis, and intervention strategies to mitigate its public
health impact.

Exposure histories showed that animal slaughter (41%) and animal handling (30%)
were the dominant risk factors, consistent with findings from Iran and Turkey [10,11]. The
proportion of cases linked to tick bites (10.9%) was lower than in rural African settings [17]
possibly reflecting differences in occupational exposure and reporting. The clinical pre-
sentation was dominated by fever (96%), followed by body aches, nausea/vomiting, and
bleeding, consistent with WHO case definitions and regional reports [18]. The predomi-
nance of animal slaughter and handling as primary exposure routes in Oman aligns with
epidemiological patterns documented in Iran and Turkey, confirming occupational zoonotic
transmission as the dominant driver of CCHF in the Eastern Mediterranean region [10,11].
These findings prove the imperative for targeted, evidence-based interventions—including
risk communication for high-risk occupational groups, enhanced clinical surveillance, and
formalized One Health coordination between human and veterinary sectors—to mitigate
transmission and reduce disease burden.

To successfully mitigate CCHF transmission, Oman has to enhance targeted monitor-
ing during Eid, including educating livestock workers on the use of personal protective
equipment (PPE) and safe animal handling and training physicians for prompt inspection
of cases. In addition, establishing robust One Health frameworks, improving community
tick prevention programs, and facilitating regional data interchange are essential priorities
for ongoing public health.

Study Limitations

This study presents certain limitations. Firstly, analysis relied on retrospective national
surveillance data, which could be influenced by underreporting and misclassification
bias, especially concerning mild or subclinical cases that go unnoticed within the health
system. Secondly, the data on exposure history were obtained from case investigation
forms and were primarily reliant on self-reporting, which introduces the potential for
recall bias and incomplete identification of risk factors. Third, the absence of detailed
clinical and treatment-related data limited a thorough evaluation of disease progression,
therapeutic interventions, and their effects on patient outcomes. Fourth, variations in
diagnostic capabilities and reporting methods among governorates may have impacted
case detection, possibly leading to delays or inconsistencies in identifying cases in more
remote areas. Ultimately, the limited number of confirmed cases throughout the study
period restricted the statistical power necessary to identify subtle temporal or geographic
trends, thus limiting the applicability of the findings to larger populations.

5. Conclusions
The rise in findings of CCHF in Oman highlight the occupational, seasonal, and

geographic determinants of CCHF in Oman. Control strategies must therefore integrate
targeted education for high-risk groups, enhanced surveillance during seasonal peaks, and
strengthened coordination between human and animal health sectors in line with the One
Health approach.
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