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INTRODUCTION 

Crimean-Congo hemorrhagic fever (CCHF), endemic to 

Asia, Africa, and southern Europe, is a tick-borne disease 

caused by the CCHF virus (Orthonairovirus in Nairoviridae 

family). The main route of transmission is tick bite, and 

close contact with virus-infected blood/tissues of humans or 

animals may also transmit the infection. CCHF is 

considered a significant public health problem with case 

fatality rate (CFR) of 5.4-80% [1]. 

CCHF remains a seasonal disease and is rare in winter. 

In the case of similar epidemiologic and clinical 

presentation, brucellosis should be taken into consideration 

in endemic regions for the differential diagnosis of 

thrombocytopenia associated bleeding (with or without 

hemophagocytosis), because this picture is not rare in the 

latter illness [2]. 

 After a few days (usually 2 to 14 days) incubation 

period, CCHF presents with nonspecific symptoms of fever, 

headache, body pain, and vomiting. During the 

hemorrhagic phase, petechia, ecchymosis, and bleeding 

from the various mucosal surface of the body, including 

respiratory tracts, genitourinary, and gastrointestinal tract 

can occur [3]. Severe CCHF can result in disseminated 

intravascular coagulation (DIC), shock, and death. 

Brucellosis, a prevalent zoonotic infection, is endemic 

to different regions of Mediterranean countries, the Balkans, 

the Persian Gulf, the Middle East, and Central and South 

America with a predominance of the agricultural and rural 

population [4]. This infection, caused by Brucella spp. a 

Gram-negative bacteria mimics different non-infectious and 

infectious diseases, and its resemblance to other medical 

conditions can lead to increased mortality and morbidity as 

well as misdiagnosis and under-reporting of the disease. 

Human infection is via the secretions and fluids of infected 

animals. The bacteria enter the human body through direct 

contact with infected materials like afterbirth or the 

consumption of raw milk and dairy products and via 

inhalation of the bacteria. Human to humans transmission is 

infrequent. The brucellosis transmission can also occur 

through the blood transfusion, bone marrow transplantation, 

and sexual contact. Veterinarians, shepherd, and farmers, 

and laboratory staff are high at-risk groups [1]. 

In humans, Brucella infection has a variety of clinical 

manifestations, mainly involving the reticuloendothelial 

system [3]. After a 14-21 days incubation period, clinical 

manifestation like fever, fatigue, anorexia, and 

musculoskeletal pain may occur. The most common 

complaints associated with brucellosis are arthralgia, low 

back pain, fever, chills, malodorous sweating, anorexia, and 
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myalgia. Despite the treatable and nonfatal nature of 

brucellosis, it may involve nearly all body system, and the 

disease may present with complications such as 

thrombocytopenia. This complication can be severe with 

purpura and bleeding [2]. According to several studies [2-4], 

brucellosis may present with severe hemorrhagic fever 

similar to CCHF, which requires isolation of the patients 

before definitive diagnosis. Therefore, brucellosis should be 

taken into consideration in endemic regions for the 

differential diagnosis of hematological conditions, such as 

pancytopenia, thrombocytopenia, hemolytic anemia, and 

disseminated intravascular coagulation [5-6]. Table 1 shows 

the clinical and laboratory characteristics of CCHF and 

acute Brucellosis. 

 

Table 1. Transmission route and clinical and laboratory characteristics of acute Brucellosis and CCHF 

 
 

Epidemiology 

CCHF. CCHF is a fatal hemorrhagic fever with a 

mortality of approximately 30%. The disease was first 

characterized in Crimea in 1944 and later in Congo in 1956. 

A tick-borne virus belonging to the Orthonairovirus genus 

is the etiological agent of CCHF. The disease occurs in 

Africa, Asia, Southeast Europe, and some Middle Eastern 

countries, including Iran and Turkey [3].  

This disease typically affects people who either work in 

close contact with animals, e.g., farmers, shepherds, 

veterinarians, and abattoirs workers or those handling 

specimens from patients in healthcare centers. An infected 

tick bite can also transmit the virus to humans. The disease 

is developed only in infected humans as the incidental host 

[7]. 

Brucellosis. More than 500,000 people are infected 

annually. Brucellosis is a common infection, which occurs 

in the laboratory setting and is categorized as a subgroup of 

bioterrorism. It is also one of the most significant health 

problems in some parts of Asia, Africa, Latin America, and 

Mediterranean regions [8]. 

Brucellosis is especially prevalent in Middle East 

countries. In this region, increased risk of brucellosis may 

be due to wars in some countries, unchecked animal import 

from other countries, and inadequate prevention and control 

measures [9]. Farmers, shepherds, veterinarians, and 

workers of abattoirs and laboratories may be occupationally 

exposed to this infection. Inhalation, ingestion, and 

mucosal/percutaneous exposure can result in brucellosis 

acquisition. Moreover, accidental injection of B. abortus 

vaccine strains may result in brucellosis [10].  

Pathogenesis 

CCHF. The pathophysiology of CCHF is not yet well-

known. Some studies showed that the virus, after 

replication in local tissues and dendritic cells, moves to 

regional lymph nodes and disseminates into the spleen, 

liver, and lymph nodes. Endothelial damage and 

impairment of the immune system contribute to the 

symptoms and signs of CCHF [11]. Cytokines, including 

interleukin-6 and 8 and TNF-α, increase in the blood, and 

their presence intensifies the severity of the disease. In 

severe and lethal cases of CCHF, serum levels of IgG are 

Brucellosis CCHF  

Etiology  

Brucella bacterium (B.melitensis, B.abortus, B.suis, B.canis) Orthonairovirus in Nairoviridae family  

Epidemiology 

Global distribution worldwide (except the few developed countries) 
Widespread geographic distribution (esp Africa, Middle East, 
Europe, and Asia 

 

Distribution 

Any age (especially 20-30 y) Any age (But more common in working-age population) Age 

M= F M>F (58/42) Gender 

Farmers, veterinarians, slaughterhouses employees’ shepherds 

Lab.Workers 

Slaughterhouses employees, animal handler/examiner  

veterinarians, healthcare workers, farmer, shepherds 
Job 

All seasons (Mostly spring and summer) Summertime ( between April and September ) Season 

Non-pasteurized milk and dairy products consumption, inhalation, 
eye mucosa cutaneous lesions. Blood transfusion, bone marrow 

transplantation, and sexual contact. 

Tick bite. Direct contact with CCHF virus-infected 

blood/tissues of infected humans or animal 
Transmission 

Clinical Characteristics 

7-28 3-14 Incubation period (days) 

75-100 93 Fever (%) 

56 73 Headache (%) 

26 72 Myalgia/arthralgia’s (%) 

3-6 33 Diarrhea (%) 

17 30 Hepatomegaly (%) 

16 10 -30 Splenomegaly (%) 

Laboratory Characteristics 

9 24 Leukocytosis (%) 
11 10 Leukopenia (%) 

1-26 86 Thrombocytopenia (%) 

25 55/2-72 Elevated Transaminase (%) 
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low or zero. In acute and fatal cases, a high serum level of 

inflammatory markers, such as ferritin and procalcitonin, 

have also been reported [11]. Thrombocytopenia is the most 

common hematologic finding in CCHF and occurs in 

almost all patients [12].  

Some studies indicated an association between this 

infection and nonfatal and fatal fulminant thrombotic 

thrombocytopenic purpura [13]. Platelet, endothelial cell, 

and immunological and inflammatory pathway impairment 

may result in hemorrhagic events [14]. Cytopenia observed 

in cases of CCHF may be due to apoptosis. Furthermore, 

hemophagocytosis in the bone marrow of CCHF patients 

can be indicative of apoptosis in the bone marrow. 

Apoptosis may be widespread in the liver, brain, and 

endothelial cells. Moreover, multiorgan failure can be due 

to hemophagocytic activity, triggered by widespread 

apoptosis [15]. 

 CCHF-induced bleeding has been attributed to bone 

marrow suppression, liver dysfunction, and disseminated 

intravascular coagulation (DIC) [16]. The contribution of 

genetic factors on CCHF have been evaluated. In 

comparison with healthy people, CCHF patients showed a 

significantly higher HLA-A*02 frequency. Nonetheless, 

HLA-B*27 was significantly lower in individuals infected 

with CCHF than the control population. The genetic 

biomarkers suggested as prognostic factors for CCHF 

include cytokine gene polymorphisms, nuclear factor 

genetic polymorphisms, and Toll-like receptors [11]. 

Brucellosis with an emphasis on thrombocytopenia. 

Severe thrombocytopenia is uncommon despite the 

occurrence of mild thrombocytopenia in 1-26% of patients 

with brucellosis [17]. Brucella associated thrombocytopenia 

occurs due to the suppression of the bone marrow, 

hemophagocytosis, hypersplenism, immunological cell 

destruction, and DIC [4]. Moreover, thrombocytosis is 

known as an inflammation marker, although the low 

number of platelets may also be a sign of infection-induced 

immunosuppression and severe infection [18].  

Microbial endotoxin may result in platelet adhesion, 

endothelial damage, and platelet removal from the blood 

[19]. Immunological destruction of platelets is induced by 

thrombocytopenia. This mechanism is confirmed by the 

fact that the majority of patients with brucellosis have a 

positive Coombs test, respond to corticosteroid treatment, 

and are test positive for antiplatelet antibodies [20]. Overall, 

production failure in the bone marrow damaged peripheral 

circulation, and trapped or enlarged spleen may result in 

low platelet count in brucellosis. 

In response to infectious diseases (e.g., brucellosis), 

thrombocytopenia may occur due to hypersplenism, 

hemophagocytosis, bone marrow suppression, the 

formation of granuloma in the bone marrow, and DIC [21-

24]. In a previous study, granuloma formation and 

hypercellular bone marrow were reported in 41% and 75% 

of the samples, respectively, according to the bone marrow 

biopsy [23]. Moreover, splenomegaly was detected in 75% 

of cases with hypercellular bone marrow and 

thrombocytopenia.  

Active histiocytes contribute to leukophagocytosis, 

erythrophagocytosis, and platelet phagocytosis in 

hemophagocytosis. Hemophagocytosis is reported in 

brucellosis, as well as various infectious and noninfectious 

diseases [24]. The bone marrow can be hypocellular or 

hypercellular despite the presence of thrombocytopenia 

with adequate megakaryocyte count [23, 25]. 

Thrombocytopenia cannot explain bone marrow 

suppression; therefore, other etiologies should be 

considered. Autoimmune phenomena due to Brucella 

bacteria are a significant cause of thrombocytopenia, 

leading to purpura, bleeding, and hemolytic anemia [26]. 

On the other hand, cryoglobulinemia and monoclonal 

hypergammaglobulinemia are rare complications of 

brucellosis [27]. 

Clinical Manifestations 

CCHF. CCHF presents with a sudden fever, headache, 

and myalgia. Abdominal pain, vomiting, nausea, 

conjunctivitis, and bradycardia may also occur. In severe 

and progressive forms of the disease, various bleeding 

presentations, such as epistaxis, hematemesis, melena, 

hematuria, and hemoptysis, may also be reported. The 

major manifestations of CCHF include purpura, petechiae, 

ecchymosis, epistaxis, and bleeding from the genitourinary, 

respiratory, and gastrointestinal tracts.  

In a previous study, hemorrhage, leukocytosis, melena, 

somnolence, petechiae, gum bleeding, ecchymosis, 

hematuria, hematemesis, hemoptysis, and hematoma were 

prevalent in the fatal group compared to the nonfatal group 

[28]. In some cases, central nervous system dysfunction, 

delirium, convulsion, and coma can develop. Typical 

laboratory findings include thrombocytopenia, increased 

prothrombin time (PT), and elongated activated partial PT 

[29].  

Brucellosis with an emphasis on hemorrhagic 

diathesis. Brucellosis may compromise any body organ or 

system. The most common symptoms are fever, 

splenomegaly, hepatomegaly, peripheral arthritis, 

lymphadenopathy, and scrotal swelling [30].  

The incidence of splenomegaly is higher in 

thrombocytopenic patients in comparison with those with 

uncomplicated brucellosis. Severe thrombocytopenia, 

hemoptysis, bleeding, and hematemesis are rare in patients 

with Brucella-induced thrombocytopenia [31]. 

Microangiopathy and thrombocytopenic purpura may also 

occur in brucellosis [32, 33]. Microangiopathic hemolytic 

anemia (MAHA) is rare in cases of Brucella endocarditis; 

however, clinical presentations of the mild form of this 

disease can lead to thrombosis, chronic bleeding, and even 

death [34]; DIC is also a rare outcome [35].  

When evaluating a patient with potential 

thrombocytopenia, peripheral blood smears should be 

prepared for examining the blood cell morphology and 

excluding pseudo thrombocytopenia, particularly in patients 

with an unresolved low platelet count. The latter condition 

is related to certain anticoagulants and platelet agglutination 

[36]. 
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Bone marrow culture and smear have significant 

contributions to the detection of infectious causes of 

thrombocytopenia. Nonetheless, less invasive procedures 

can determine the etiology of thrombocytopenia. In many 

cases, thrombocytopenia disappears after short-term 

antibiotic treatments. Therefore, no bone marrow 

examination is needed to confirm the diagnosis in suspected 

cases of infection-induced thrombocytopenia. In the 

differential diagnosis of brucellosis, hemorrhagic fever in 

endemic regions, idiopathic thrombocytopenic purpura 

(ITP), and hematologic malignancies should be taken into 

account, even in afebrile cases upon admission [37].  

Brucellosis and CCHF are common diseases in rural 

areas, affecting shepherds and farmers. They can cause 

thrombocytopenia, fever, and bleeding (sometimes 

asymptomatic). The leading cause of the difference 

between these diseases is the lower frequency of CCHF in 

winter that is due to decreased activity of the tick vector 

[38], while brucellosis affects patients throughout the year. 

Although acute CCHF commonly presents with severe 

thrombocytopenia and hemorrhagic manifestations such as 

melena [39], brucellosis rarely causes such complications. 

Serological tests for individuals who were in contact with 

the animals or patients blood, history of tick exposure, and 

polymerase chain reaction assay can assist in confirming 

the CCHF diagnosis. 

To summarize, there is an overlap between brucellosis 

and CCHF in terms of thrombocytopenia and hemorrhagic 

presentations and laboratory parameters. As most 

brucellosis patients with severe thrombocytopenia are 

erroneously treated with ribavirin due to the wrong 

diagnosis of CCHF, it is imperative that these patients 

undergo rapid tests for brucellosis before the initiation of 

ribavirin antiviral drug, especially if there is a risk of 

significant injury, i.e., renal failure. Severe 

thrombocytopenia might occur in cases of brucellosis and 

mimic CCHF. In the differential diagnosis of complicated 

brucellosis, hemorrhagic fever, ITP, and hematological 

malignancies should be taken into account in endemic 

regions. 
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