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Abstract 
Background: Crimean-Congo hemorrhagic fever (CCHF) is a fatal zoonotic viral disease caused by infection with a 

tick-borne virus of the genus Nairovirus. In this study, we investigated the incidence of brucellosis in patients diag-

nosed with CCHF.  

Methods: Overall, 169 patients hospitalized with an initial diagnosis of CCHF were included in 2011 in Tokat/ 

Turkey. Immunoglobulin M (IgM) antibodies and/or PCR results were used in the laboratory diagnosis of CCHF, 

while plate and standard tube agglutination (STA) tests were used to diagnose brucellosis.  

Results: Overall, 120 patients (79%) with positive PCR tests were diagnosed with CCHF. Five (4.16%) were also 

diagnosed with brucellosis based on the positive plate and STA test results. Four patients (2.36%) had negative 

CCHF PCR and positive STA test results. 

Conclusion: Brucellosis and CCHF can mimic each other and that all patients with CCHF or brucellosis should be 

screened for both conditions.  
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Introduction 
 

Crimean-Congo hemorrhagic fever 

(CCHF) is a viral disease occurring in differ-

ent regions worldwide and may be life threat-

ening due to the manifestations of fever ac-

companied by hemorrhage. It is a zoonosis 

caused by Nairoviruses transmitted via Hy-

alomma ticks (1, 2). This disease, observed 

in more than 30 countries, including coun-

tries in Asia, Europe, and Africa, results in a 

mortality rate of 5.4–80% (3, 4). Tokat Prov-

ince in northern Turkey is in an endemic 

area for CCHF, which is also endemic in the 

middle and eastern parts of the country.  

CCHF is characterized by fever, malaise, 

sweating, anorexia, and arthralgia, and vari-

ous nonspecific symptoms following an in-

cubation period lasting less than a week. As 

the disease progresses, it may potentially man-

ifest disseminated intravascular coagulation 

 

 
 (DIC) and shock (5). 

Brucellosis caused by Brucella bacteria 

represents a zoonosis transmitted to humans 

via the body fluids and secretions of animals 

such as sheep, goats, cows, buffalos, and pigs 

and via dairy products made with contaminated 

milk. After a 2–3 week incubation period, non-

specific symptoms that include fatigue, lack of 

appetite, muscle and joint pain, and subfe-

brile fever may occur. Depending on the part 

of the body affected by the infection, different 

clinical characteristics may manifest (6, 7). 

As the symptoms of brucellosis are non-

specific, differential diagnoses are difficult 

and misdiagnoses are frequent. This trial de-

signed to assess the incidence of brucellosis 

among patients with a preliminary diagnosis 

of CCHF and the clinical conditions resulting 

from the co-existence of the two zoonoses.  
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Materials and Methods 
 

This is a prospective cohort study imple-

mented from Apr 2011 and Jul 2011 in To-

kat, Turkey. One hundred and sixty-nine in-

patients monitored at the Tokat State Hospi-

tal with a preliminary diagnosis of CCHF were 

enrolled in the trial. All the biochemical anal-

yses were performed by auto-analyzer and 

complete blood counts were performed by 

automatic hemocounter at central laboratory 

of our hospital. 

The Public Health Institution of Turkey 

routinely submitted case definition forms and 

serum samples obtained from the suspected 

cases (the first sample) to the National Ref-

erence Laboratory.  

All patients preliminarily diagnosed with 

CCHF based on the case definition criteria 

were hospitalized and followed up, as re-

quired by the regulations. Diagnosis of CCHF 

and brucellosis requires satisfaction of the 

following criteria 1) Compatible clinical pic-

ture, 2) Diagnosis of CCHF based on detection 

of CCHF IgM antibodies by ELISA and/or 

CCHFV RNA with rreverse transcription pol-

ymerase chain reaction assays and direct se-

quence analyses (8, 3), 3). All patients un-

derwent a Brucella Rose-Bengal slide agglu-

tination test, with blood cultures performed 

for patients with a positive result based on a 

standard tube agglutination (STA) test and/ 

or Coombs’ tests (titers≥1/160) (9, 10). We 

used a commercial kit (Cromatest, Knicker-

bocker Laboratories, Barcelona, Spain) for 

the SAT. The Coombs’ test used anti-human 

gamma globulin sera (Ortho Diagnostic Sys-

tems, Madrid, Spain) to detect blocking an-

tibodies. In cases of positive sera, we per-

formed serial tube dilutions that ranged from 

1:10 to 1:1240. The BACTEC 9050 blood 

culture system (Becton, Dickinson and Com-

pany, USA) was used to culture Brucella. The 

histories and physical examination results of  

 

 

 

 
the patients diagnosed with brucellosis based 

on the clinical and laboratory findings were 

recorded. The age, gender, white blood cell and 

platelet counts, and the aspartate aminotrans-

ferase (AST) and alanine aminotransferase 

(ALT) levels of the patients were recorded.  

Statistical analyses were conducted using 

SPSS ver. 17.0 for Windows (Inc., Chicago, 

IL, USA). Qualitative data were expressed as 

number (percentage) and mean comparisons 

for continuous variables were performed us-

ing independent-group t-tests.  

 
Results 
 

Ninety patients (53.2%) were men, and the 

mean age of the patients was 32.8±9.21yr. 

The Brucella STA test was positive for nine 

of the 169 patients (5.02%). These nine pa-

tients were living in rural areas. They all had 

a history of stockbreeding and consumption 

of unpasteurized milk products. None had a 

history of brucellosis.  

One hundred and twenty patients with 

positive CCHF PCR results were diagnosed 

with CCHF (79%). Five of those diagnosed 

with CCHF also had positive Brucella slide 

and tube agglutination test results (4.16%). 

All patients had general symptoms of in-

fection and fever (100%). One of the pa-

tients had sacroiliitis (11.1%) and two had 

splenomegaly (22.2%). Four of the 169 pa-

tients hospitalized with an initial diagnosis 

of CCHF was found to be CCHF PCR nega-

tive and Brucella STA positive (2.36%). All 

patients had thrombocytopenia and leukope-

nia. Two patients had anemia. Five patients 

had elevated ALT levels and eight patients 

had elevated AST levels. The demographic 

characteristics and laboratory results of the 

patients are presented in Table 1.  
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Table 1. Demographic characteristics and laboratory results of the patients diagnosed with brucellosis 
 

Patient number 1 2 3 4 5 6 7 8 9 

Age (yr) 62 23 35 46 22 42 40 46 52 

Gender Male Male Male Male Female Male Female Female Male 

Living area of the 

patients 

Rural Rural Rural Rural Rural Rural Rural Rural Rural 

Contact with ticks Yes No Yes Yes Yes Yes Yes Yes Yes 

Milk* Yes Yes Yes Yes Yes Yes Yes Yes Yes 

ALT U/L 55 36 27 127 40 75 65 128 69 

AST U/L 76 66 30 164 98 82 57 164 72 

WBC 1 count 

(109/L) 

2400 2300 2700 2000 1600 3300 4300 2000 5200 

WBC 2 (109/L) 2100 1800 2000 2000 1600 3200 3500 2000 4500 

Hb 12.2 11.6 13.9 14.9 13.8 14 11.2 14.9 13.6 

Platelets 1 (109/L) 60 000 115000 139000 59000 70000 112000 112000 59000 120000 

Platelets 2 (109/L) 42 000 61000 58000 55000 26000 90000 87000 59000 79000 

CCHF PCR Positive Positive Positive Positive Positive Negative Negative Negative Negative 

Brucella STA 1/1280 1/640 1/1280 1/320 1/640 1/320 1/1280 1/640 1/1280 

Blood Culture Sterile Sterile Sterile Sterile Sterile Sterile Sterile Sterile Brucella spp. 

  
*Consumption of unpasteurized milk and milk products 

ALT: Alanine aminotransferase, AST: Aspartate aminotransferase, WBC 1: Initial white blood cell 

count on referral, WBC 2: Lowest white blood cell count, Hb: Haemoglobin, Platelet 1: Initial plate-

let value, Platelet 2: lowest platelet value, STA: Standart tube agglutination. 

Normal values: AST: 15–37 IU/L, ALT: 30–65 IU/L, WBC: 4. 800–10.800mm3, Hb: 12–17g/dL, 

Platelet: 150000–400000mm3 

 
Discussion 
 

This trial showed that zoonotic diseases can 

coexist due to similar modes of transmission 

and that brucellosis should not be ruled out 

in patients with CCHF. In this trial assessing 

the incidence of brucellosis in patients with 

CCHF, five patients had both of the diseases 

(4.16%). The PCR results of the four patients 

with a preliminary diagnosis of CCHF were 

negative, these four patients were diagnosed 

with brucellosis. We believe the patients with 

a preliminary diagnosis of CCHF should also 

be investigated for brucellosis. CCHF is a zo-

onotic disease transmitted by Hyalomma ticks 

(1).  

Brucellosis is a zoonosis transmitted via 

body secretions of animals with brucellosis and 

by the consumption of milk and dairy products 

not boiled or pasteurized (11). Farmers, shep-

herds, veterinarians, butchers, and laboratory  

 

 
staff are at risk for transmission (12). Both 

diseases are more commonly observed in 

people who deal with stockbreeding and live 

in rural areas. The most common patient com-

plaints upon presentation with CCHF include 

fever, fatigue, diffuse body pain, and lack of 

appetite. Patients less commonly present with 

haemorrhage and rash compared to nausea and/ 

or vomiting, diarrhoea, and abdominal pain (1). 

Brucellosis is a disease that can involve 

any organ and tissue and therefore may man-

ifest with different symptoms and findings 

(6, 12). Because the symptoms of brucellosis 

are nonspecific, differential diagnoses are dif-

ficult and misdiagnoses are frequent. Patients 

most commonly present with fever, fatigue, 

sweating, joint pain, and lack of appetite. As 

the disease may involve various organs, the 

physical examination findings can also be var-
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iable (6). The most common findings in bru-

cellosis are fever, splenomegaly, hepatomegaly, 

lymphadenomegaly, and arthritis. This dis-

ease may involve all the systems and may man-

ifest with complications. Osteoarticular in-

volvement is most common (13). In this trial, 

all patients developed at least two of the gen-

eral infection signs of fever, fatigue, and lack 

of appetite.  

Leukopenia, thrombocytopenia, and anae-

mia may develop in CCHF (14). Similar la-

boratory findings can also be seen in brucel-

losis as a result of bone marrow suppression 

(13). The negative CCHF PCR results and the 

positive Brucella STA test results obtained 

for four of the patients admitted with a pre-

liminary diagnosis of CCHF with symptoms 

of fever, general infections signs, and bicy-

topenia who presented due to tick contact 

demonstrated the importance of performing 

brucellosis tests in patients monitored for sus-

pected CCHF.  

 CCHF is seasonal and occurs between 

Apr and Sep, while brucellosis may occur in 

any season. Therefore, we believe that sea-

sonal features should also be considered in 

establishing a diagnosis and that these two 

diseases could co-exist during the summer. 

The diagnosis of CCHF is based on virus iso-

lation in the cell culture, serologic methods 

(immunofluorescence assays [IFAs], ELISAs) 

and reverse transcription PCR (1). The most 

common method of diagnosing brucellosis is 

the standard tube agglutination (STA) test. 

Standard tube agglutination test is an inexpen-

sive, convenient method with a reported sen-

sitivity of 94%. The gold standard in diagno-

sis is the growth of bacteria in culture (15). 

All the patients were diagnosed based on 

PCR and/or IgM results. As the patients were 

hospitalized with a preliminary diagnosis of 

CCHF, the blood cultures could not be ob-

tained routinely. One of the patients for whom 

blood culture was conducted after a brucel-

losis diagnosis was established exhibited 

Brucella growth in the blood culture.  

Debate on the treatment of CCHF is on- 

going. While some publications show ribavirin 

is beneficial, others indicate its lack of effi-

cacy (16-19). Ribavirin treatment has been 

shown not to reduce mortality in the treat-

ment of CCHF (20). In this trial, ribavirin 

was not administered to patients diagnosed 

with CCHF; rather, symptomatic treatment 

was administered. Double or triple combina-

tions of doxycycline, streptomycin, and ri-

fampicin are recommended to treat brucello-

sis (12). In this trial, all these three drugs 

were administered to the patients with oste-

oarticular involvement. Other patients were 

given doxycycline and rifampicin. All pa-

tients recovered. Brucellosis can show great 

similarity with hematologic and zoonotic dis-

eases, such as CCHF (21-23). 

 
Conclusion 
 

Brucellosis should be considered in the 

differential diagnosis of pancytopenia, treat-

ment-resistant immune thrombocytopenia, and 

viral hemorrhagic disease, especially in coun-

tries where brucellosis is endemic.  

 
Acknowledgements 

 

We acknowledge the contributions of all 

research team members played crucial role in 

data acquisition. Each author has contributed 

important intellectual content during manu-

script drafting or revision. The authors de-

clare that there is no conflict of interests. 

 
References 
 

1.  Whitehouse CA (2004) Crimean-Congo 

hemorrhagic fever. Antiviral Res. 64 

(3): 145–160.  

2.  Deyde VM, Khristova ML, Rollin PE, 

Ksiazek TG, Nichol ST (2006) Crime-

an-Congo hemorrhagic fever virus ge-

nomics and global diversity. J Virol. 

80(17): 8834–8842.  



J Arthropod-Borne Dis, December 2017, 11(4): 463–468                                                          F Duygu et al.: Brucellosis in … 

 

 467 

 
http://jad.tums.ac.ir 

Published Online: December 30, 2017 

3.  Schwarz TF, Nsanze H, Longson M, 

Nitschko H, Gilch S, Shurie H, Ameen 

A, Zahir AR, Acharya UG, Jager G 

(1996) Polymerase chain reaction for 

diagnosis and identification of distinct 

variants of Crimean-Congo hemorrhagic 

fever virus in the United Arab Emirates. 

Am J Trop Med Hyg. 55(2): 190–196.  

4.  Leblebicioglu H (2010) Crimean-Congo 

haemorrhagic fever in Eurasia. Int J 

Antimicrob Agents. 36(1): S43–46.  

5.  Yilmaz GR, Buzgan T, Torunoglu MA, 

Safran A, Irmak H, Com S, Uyar Y, 

Carhan A, Ozkaya E, Ertek M (2008) A 

preliminary report on Crimean-Congo 

haemorrhagic fever in Turkey, March–

June 2008. Euro Surveill. 13(33): 18953. 

6.  Dean AS, Crump L, Greter H, Hattendorf 

J, Schelling E, Zinsstag J (2012) Clinical 

manifestations of human brucellosis: a 

systematic review and meta-analysis. 

PLoS Negl Trop Dis. 6(12): e1929.  

7.  Ergonul O, Celikbas A, Baykam N, Eren 

S, Dokuzoguz B (2006) Analysis of risk-

factors among patients with Crimean-

Congo haemorrhagic fever virus infec-

tion: severity criteria revisited. Clin 

Microbiol Infect. 12(6): 551–554.  

8.  Saijo M, Qing T, Niikura M, Maeda A, 

Ikegami T, Prehaud C, Kurane I, Mori-

kawa S (2002) Recombinant nucleo-

protein-based enzyme-linked immuno-

sorbent assay for detection of immu-

noglobulin G antibodies to Crimean-

Congo hemorrhagic fever virus. J Clin 

Microbiol. 40(5): 1587–1591.  

9.  Alsayed Y, Monem F (2012) Brucellosis 

laboratory tests in Syria: what are their 

diagnostic efficacies in different clini-

cal manifestations? J Infect Dev Ctries. 

6(6): 495–500.  

10.  Marei A, Boghdadi G, Abdel-Hamed N, 

Hessin R, Abdoel T, Smits H, Fathey F 

(2011) Laboratory diagnosis of human 

brucellosis in Egypt and persistence of 

the pathogen following treatment. J In-

fect Dev Ctries. 5(11): 786–791.  

11.  Young EJ (2005) Brucella species. In: 

Mandell GL, Bennett JE, Dolin R (Eds). 

Principles and Practice of Infectious Dis-

eases. 6th. Edition. Elsevier Churchill 

Livingstone Publishers, pp. 2669–2674.  

12. Solís García del Pozo J, Solera J (2012) 

Systematic review and meta-analysis of 

randomized clinical trials in the treat-

ment of human brucellosis. PloS One. 

7(2): e32090.  

13.  Ciftçi C, Oztürk F, Oztekin A, Karaoğlan 

H, Saba R, Gültekin M, Mamikoğlu L 

(2005) Comparison of the serological 

tests used for the laboratory diagnosis 

of brucellosis. Mikrobiyol Bul. 39(3): 

291–299.  

14.  Hatipoglu CA, Bulut C, Yetkin MA, Ertem 

GT, Erdinc FS, Kilic EK, Sari T, 

Kinikli S, Oral B, Demiroz AP (2010) 

Evaluation of clinical and laboratory 

predictors of fatality in patients with 

Crimean-Congo haemorrhagic fever in 

a tertiary care hospital in Turkey. Scand J 

Infect Dis. 42(6–7): 516–521.  

15.  Eduardo G, Carlos C (1998) Brucella. In: 

Sherwood L, Gorbach MD, John G, 

Barlett MD, Neil R, Blackow MD, edi-

tor. Philephia: Wb Saunders Company. 

pp. 1837–1845.  

16.  Ozkurt Z, Kiki I, Erol S, Erdem F, Yilmaz 

N, Parlak M, Gundogdu M, Tasyaran 

MA (2006) Crimean-Congo hemorrhag-

ic fever in Eastern Turkey: clinical fea-

tures, risk factors and efficacy of rib-

avirin therapy. J Infect. 52(3): 207–215.  

17.  Ergonul O (2008) Treatment of Crime-

an-Congo hemorrhagic fever. Antiviral 

Res. 78(1): 125–31.  

18.  Mardani M, Jahromi MK, Naieni KH, 

Zeinali M (2003) The efficacy of oral 

ribavirin in the treatment of crimean-

congo hemorrhagic fever in Iran. Clin 

Infect Dis. 36(12): 1613–1618.  

19.  Cevik MA, Erbay A, Bodur H, Gülderen 

E, Baştuğ A, Kubar A, Akinci E (2008) 

Clinical and laboratory features of Cri-

mean-Congo hemorrhagic fever: pre-



J Arthropod-Borne Dis, December 2017, 11(4): 463–468                                                          F Duygu et al.: Brucellosis in … 

 

 468 

 
http://jad.tums.ac.ir 

Published Online: December 30, 2017 

dictors of fatality. Int J Infect Dis. 12 

(4): 374–379.  

20.  Soares-Weiser K, Thomas S, Thomson G, 

Garner P (2010) Ribavirin for patients 

with Crimean-Congo haemorrhagic fe-

ver: a systematic review and meta-anal-

ysis. BMC Infect Dis. 13(10): 207. 

21.  Kara SS, Kara D, Fettah A (2016) Vari-

ous clinical conditions can mimic Cri-

mean-Congo hemorrhagic fever in pe-

diatric patients in endemic regions. J 

Infect Public Health. 9(5): 626–632.  

22.  Metin O, Teke TA, Gayretli Aydin ZG, 

Kaman A, Oz FN, Bayhan GI, Tanir G 

(2015) A case of brucellosis mimicking 

Crimean-Congo hemorrhagic fever. J 

Infect Public Health. 8(3): 302–304.  

23.  Karakeçili F, Çıkman A, Akın H, Gülhan 

B, Özçiçek A (2016) A case of brucel-

losis and Crimean-Congo hemorrhagic 

fever coinfection in an endemic area. 

Mikrobiyol Bul. 50(2): 322–327.  

https://www.ncbi.nlm.nih.gov/pubmed/?term=Soares-Weiser%20K%5BAuthor%5D&cauthor=true&cauthor_uid=20626907
https://www.ncbi.nlm.nih.gov/pubmed/?term=Thomas%20S%5BAuthor%5D&cauthor=true&cauthor_uid=20626907
https://www.ncbi.nlm.nih.gov/pubmed/?term=Thomson%20G%5BAuthor%5D&cauthor=true&cauthor_uid=20626907
https://www.ncbi.nlm.nih.gov/pubmed/?term=Thomson%20G%5BAuthor%5D&cauthor=true&cauthor_uid=20626907
https://www.ncbi.nlm.nih.gov/pubmed/?term=Garner%20P%5BAuthor%5D&cauthor=true&cauthor_uid=20626907
https://www.ncbi.nlm.nih.gov/pubmed/20626907
https://www.ncbi.nlm.nih.gov/pubmed/?term=Tanir%20G%5BAuthor%5D&cauthor=true&cauthor_uid=25467988

