
Investigation of Q fever in 
Bosnia-Herzegovina, 2000: An 

Example of International Cooperation

JH McQuiston1, WL Nicholson1, R Velic2, RV 
Gibbons1, L Castrodale1, SH Wainwright3, TJ 

Vannieuwenhoven3, EW Morgan4, L Arapovic2, A 
Delilic2, P Puvacic5, T Bajrovic4

1 Centers for Disease Control and Prevention
2 Veterinary Faculty, Sarajevo, Federation Bosnia-Herzegovina (FBiH)

3 United States Department of Agriculture
4 United States Army SFOR, Sarajevo, Bosnia-Herzegovina

5 Ministry of Health, Sarajevo, FBiH



Q fever

• Coxiella burnetii

• Zoonosis, contact with livestock (sheep, cattle, goats)

• Resistant to environmental extremes; wind-borne 
spread

• Worldwide distribution; previously considered common
in Eastern Europe  (“Balkan fever”)





Introduction
• In June 2000, increase in Q fever cases in FBiH

- Mostar, Kakanj
- No diagnostic testing for humans available

• Objectives: 
- Develop laboratory capabilities within FBiH to

diagnose Q fever in humans and animals.
- To assess the occurrence of and risk factors 

for Q fever among humans.
- To develop public health recommendations to 

control disease transmission.



Laboratory Diagnostics

• IFA, species-specific conjugate

• Specimens screened 1:16, IgG

• Human sera
- Phase II antibody (acute)
- Phase I antibody (chronic)    
- Geometric Mean Titers (GMT)



Epidemiologic Assessment

• Tested human and animal
specimens from all over FBiH

• Mostar – descriptive  
epidemiology of cases

• Kakanj – descriptive epi and 
case-control study



Results – Animal Diagnostic 
Specimens by Species
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Preliminary results; specimens from all over FBiH.
Specimens screened for Phase I antibody at 1:16.



Results – Human Diagnostic 
Specimens by Town
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Mostar Results

• Case: Illness (fever plus other symptoms) since 1/1/00;
Phase II titer >= 128, and Phase II >=I; 

- n = 7
- Phase I GMT: 105
- Phase II GMT: 256



Mostar Cases – Illness Onset
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Kakanj Results

• Case: Illness (fever plus other symptoms) since1/1/00, 
Phase II titer >= 128, and Phase II >=I; 

- n = 23
- Phase I GMT: 1264
- Phase II GMT: 3631

• Control: No illness since 1/1/00, Phase II and I antibody
titer < 16; 

- n = 22



Kakanj Cases – Illness Onset
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Kakanj Results
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Conclusions
• Evidence of widespread Q fever in FBiH 

• Evidence of acute Q fever outbreak in Kakanj
- not associated with direct livestock exposure
- hypotheses: possible wind-borne spread or 
contaminated milk products

• Could not confirm an outbreak of Q fever in Mostar 
- few cases, low GMT
- overall GMT in Mostar more consistent with 
endemic disease than acute infection



Recommendations

• Effective control will require long-term cooperation 
between veterinary and medical communities.

• To prevent future outbreaks, public education will be 
important.

- consume only boiled or pasteurized milk products.
- avoid contact with birthing materials
- encourage better farm management practices to
minimize local infections and wind-borne spread



Accomplishments

• Provided veterinary and medical staff in FBiH with
laboratory supplies and expertise to conduct C.
burnetii IFA.

• Encouraged greater cooperation between medical and
veterinary communities within FBiH.

• Facilitated the first meeting between veterinary officials 
from FBiH and the Republic Srpska since before the civil
conflict.
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