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CRIMEAN CONGO HEMORRHAGIC FEVER IN PAKISTAN: CASE CONTROL STUDY, 2012-2015
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Abstract

Background: Sporadic cases of CCHF continue to occur since first known fatality in 1976 in Pakistan. This study 
was conducted to identify the population groups more at risk to acquire CCHF infection.
Methods: A case-control study comprising record review of the lab investigations sent to National Institute of Health, 
Islamabad was conducted from 2012 to 2015. A case was defined as any blood sample confirmed to be CCHF using 
RT-PCR testing. A total of 255 confirmed cases and 510 sex matched controls were randomly selected during 
January 2012-December 2015. Controls were selected from the samples which tested negative for CCHF on RT-
PCR. Data from all suspected cases were collected on a structured questionnaire. Univariate and multivariate 
analysis was conducted to find associations using Epi-Info and SPSS.
Results: among 255 confirmed CCHF cases male were 80%. Baluchistan reported maximum number of cases 
(55%).The most affected age group was above 41 years (n=143, attack rate 0.45/100,000). In multivariate analysis 
the risk factors remained significantly associated with the CCHF were contact with Positive CCHF case (OR 3.77; 
95% CI 2.49-5.71), health care workers (OR 3.76; 95% CI 2.22-6.36), butchers (OR 2.97; 95% CI 1.19-4.3.25), 
animal handlers (OR 2.55; 95% CI 1.12-2.72) and tannery workers (OR 2.13; 95% CI 1.22-2.72). Drivers and 
persons with travel history to endemic areas were significant in univaraite analysis but remained insignificant in 
multivariate analysis. 
Conclusion: Contact with the positive CCHF case and workers like health care professionals, butchers, animal 
handlers and tannery workers are at increased risk for CCHF.  Educational intervention is recommended to control 
the CCHF.   
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Introduction
Crimean Congo Hemorrhagic Fever (CCHF), a zoonotic 
disease with high mortality rate in humans is caused by 
CCHF virus (CCHFV) from family Bunyaviridae 
(1).CCHFV is transmitted to vertebrates by bites of 
Hyloma ticks and cases have also reported with history 
of direct contact with blood or tissues of infected animals 
and human (2).CCHF is a disease with high case fatality 
rate in the neighboring countries including Afghanistan 
(CFR 33%) (3), Iran (CFR 17.6%) (4), Turkey (CFR; 
20%) (5) and India CFR; 30-50%. (6) 
Initially CCHF appeared in Crimea during 1944 (7) and to 
date geographically CCHF is present in most of the 
areas of Asia, Africa, Middle East and Europe (8). During 
1976, the first CCHF case was reported from 
Rawalpindi, Pakistan (9). After this, sporadic cases 
continued to occur from different parts of the country in 

different years but from the last decade every year a 
considerable number of samples are being received at 
the National Institute of Health (NIH), Islamabad. CCHF 
is endemic in Pakistan and is emerging as a serious 
public health issue with a case fatality rate ranging from 
20% to 40%.
Epidemiologic information plays a very vital role in 
controlling the morbidity and mortality of communicable 
diseases. Based on epidemiological evidence a public 
health manager can easily recommend in-time 
interventions, guide public health policy, develop 
guidelines, and ensure efficient resource allocation. 
There are several studies published previously on the 
same objective but with small sample size and in limited 
areas of the country with recommendation to increase 
sample size of better results. The current was planned 
with larger sample size and at National level for more 
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reliable results. The aim of this study was to determine 
the epidemiologic features including age, sex, location, 
epidemiological risk factors associated with the 
transmission of the disease and seasonal variation 
experienced during 2012-2015 in Pakistan. 
Methodology 
A case-control study based on 255 laboratory confirmed 
cases and 510 sex matched controls was conducted 
during January 2012 through December 2015 at 
National Institute of Health, Pakistan. National Institute 
of Health is a National reference laboratory and CCHF 
samples from all over the Pakistan received at NIH with 
detailed case investigation forms.
WHO case definitions for suspected, probable and 
confirmed CCHF cases were followed according to 
which a patient with sudden onset of illness with high 
grade fever over 38.5o C for more than 3 days and less 
than 10 days, especially in CCHF endemic area and in 
contact with sheep or other livestock (Shepherds, 
butchers and animal handlers) and fever does not 
respond to antibiotic or anti-malarial treatment was 
considered as suspected case of CCHF(10).
Suspected case with acute history of febrile illness 10 
days or less and any of the two condit ions; 
thrombocytopenia less than 50,000/mm3, petechial or 
purpuric rash, epistaxis, haematemesis, haemoptysis, 
blood in stools, ecchymosis, gum bleeding, other 
haemorrhagic symptoms and no known predisposing 
host factors for haemorrhagic manifestations was 
considered as probable case of CCHF (10).
Probable case with detection of viral nucleic acid by PCR 
in blood samples remained as confirmed cases of CCHF 
(10). 
A sample size of 255 positive cases of CCHF was 
selected using Raosoft online sample size calculator 
with 95% confidence level. All the study subjects were 
selected with simple random sampling method. A total of 
510 genders matched Controls with absence of clinical 
history of CCHF were randomly selected from the same 
communities from where the cases arose with proportion 
to the confirmed cases. Two controls were selected for 
each case. Province wise total population was taken to 
find out the attack rate of the disease. 
Data from the cases and controls was collected on a 
standard case reporting Performa. The Performa 
includes variables like age, sex, occupation, history of 
tick bite, history of contact with livestock and history of 
slaughtering of livestock (Raw meat). Univeriate and 
multivariate analysis was performed using Epi info and 
SPSS. 
Results
Among the cases 80% were male and 20% were female 
among controls 79% were male and 21% were female. 
Among the cases and controls the age group 16 years to 
40 years remained maximum (cases 63%, control 67%).  
More than half (55%) cases were reported from 
Balochistan province. The most common occupations 
among the case were butchers (18%), animal handlers 

(17%), housewives and health care workers (14%). 
(Table 1)
Table 1: Descriptive Characteristics of CCHF cases 
and controls, 2012-2015

  *n=number of cases and controls 
The maximum affected age group was ?41 years and 
calculated attack rate was 0.45/100000 persons in this 
age group while the second most affected age group 
was 16-40 years with attack rate of 0.15/100,000. The 
least affected age group was ?15 Years. (Table2)
Table 2: Attack Rate of CCHF per 100000 Person in 
Pakistan, 2012-2015 (n=255)

The CCHF disease remained the most affected in old 
age groups and economically active population. See 
visual comparison of age and gender of CCHF cases in 
Pakistan.(Figure 1)

Figure 1: Age & Gender Distribution among the 
CCHF cases, Pakistan, 2012-2105 (n=255)
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Maximum cases of CCHF 85% were reported from April 
to October each year which is related to more exposure 
with animals during spring season and migration of the 
animals across different areas of the country. (Figure 2)

Figure 2: Month and Year wise reported cases in 
Pakistan, 2012-2015 (n=255)
Among the total 255 cases, 69% had hemorrhagic 
manifestation, 59% had body aches, 86.7% had high 
grade fever and 26% showed petecheal rashes. (Figure 
3)

Figure 3: Most common symptoms among the CCHF 
cases in Pakistan, 2012-2015
In Univariate analysis The risk factors remained 
significantly associated with the CCHF were Driver (OR 
4.08: 95% CI 1.22-15.7), Travel History (OR 3.32; 95% 
CI 1.93-5.77), Animal Handlers (OR 4.09; 95% CI 2.43-
7.01), Tannery Workers (OR 3.01; 95% CI 1.49-
6.19),Butchers (OR 2.89; 95% CI 1.81-4.63),  Contact of 
Positive CCHF case (OR 2.08; 95% CI 1.43-3.03) and 
Health Care Workers (OR 1.86; 95% CI 1.14-3.02). 
Table 
Table 3: Significant Risk factors associated with 
CCHF in Pakistan, 2012-2015

*significant at 0.001 confidence interval, ** Mental 
Henzel Chi-square test 
*** maximum likelihood estimation odds ratio
In multivariate analysis drivers involved in the 
transportation of animals and person having travelling 
history of endemic areas remained in significant (Table 
4).
Table 4:  Multivariate analysis; Significant Risk 
factors associated with CCHF in Pakistan, 2012-
2015

Discussion 
This study has highlighted the risk factors significantly 
associated with the transmission of CCHF.  Close 
contact with confirmed case in the community, health 
care facility and at home, health care workers i.e. 
doctors, nurses, laboratory technicians, animal 
handlers; farmers, shepherd, tannery workers, butchers; 
working at slaughter houses, remained the significant 
risk factors during 2012-2015. Animal handlers including 
farmers and shepherd have direct contact with animals 
especially goat, sheep, cattle and chances of the tick 
bites become maximum. Butchers having direct contact 
with the raw meat and blood if they come in contact with 
the infected animal's blood, tissue or raw meat, they may 
acquire the infection. Similarly the skin of the infected 
animals can spread the infection among the tannery 
workers. A study regarding the risk factors associated 
with the CCHF was published in Iran and has provided 
that the most important risk factors for CCHF case were 
conditions of close contact with livestock (such animal 
husbandry and slaughtering livestock. (11). 
Health care workers including doctors, nurses, and 
laboratory technicians are at risk with close contact with 
the patient. A nosocomial outbreak of CCHF with 6 
patients has reported in Iran during 2009 including one 
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index case and 5 were contact cases out of which 4 were 
hea l thcare  workers .  In fec t ion  sp readed  by 
percutaneous exposure to case, and probably by direct 
contact with blood, clothes and sheets (12). Health care 
workers and close family members are highly 
recommended to take precautionary measures to 
control the transmission of CCHF. A short report on 
nosocomial outbreak of CCHF in Rawalpindi, Pakistan 
during 2002 showed that identified index case expired 
shortly after admission to the hospital. Two of the 
healthcare workers became secondary cases; one of 
them expired on day 13 after coming in contact with the 
index case. The other secondary case was successfully 
treated with oral ribavirin (13). 
In Pakistan the most affected age group was 41 and 
above years while the second most affected age group 
was 16-40 years and male were more frequent during 
the period 2012-2015. Afghanistan has showed the 
median age around 27 and male were more prevalent 
(57%) (3). It is concluded that the working age group  
(16-40 years) in Pakistan is at high risk and more 
exposed to the risk factors responsible for the 
transmission of disease. A study conducted in Iran has 
also provided that the maximum of the CCHF cases 
reported among the 20-40 years of age groups. (14). It 
was found that the sign and symptoms presented as 
fever (86.7%), Hemorrhagic manifestation (69%), body 
aches (59%) and petechiae (25.8%). Center for Disease 
Control and Prevention has also reported same sign & 
symptoms during CCHF i.e. high fever, petechiae (red 
body spots), stomach pain, vomiting and uncontrolled 
bleeding at injection sites (15). 
The current study has identified the seasonal variation of 
CCHF in Pakistan and it was reported that 85% cases 
were reported during April to October. Animal movement 
from one area to other area remains high in Pakistan and 
possibility of animal-human contact remains high. This 
animal movement is due the weather conditions in 
different areas. Almost similar results have been 
reported by a study conducted in Turkey, around 81% 
cases reported during May through July (16). Similar 
seasonal trend is present in the other neighboring 
countries of Pakistan.
Geographically, the sporadic cases reported from all 
over Pakistan; however Balochistan remained the most 
affected province and has reported 57.3% of the total 
cases during the period 2012-2015. The maximum 
number of cases has been reported from Quetta, 
Balochistan. Livestock rising is the major occupation for 
over 70 % rural population of the Balochistan province 
(17).  A large number of animals move constantly 
throughout the year for grazing and have massive 
migration of animals to all over the country (18). 
Baluchistan is adjacent to Iran having common 
business, where exchange of different food items and 
agriculture occurs frequently (19). This trade can play a 
role in the spread of CCHF between both countries. 
Sindh in neighboring to Baluchistan has reported 11.1% 

of cases during 2012-2015. This may be linked with 
animal, meat and skin trade between the two provinces.
Study limitations
Recall biases are possible to exist. Two controls were 
selected for each case ideally there should be three 
controls for each case and selection biases may be 
possible. Controls were selected from the same 
community we can also select control from the other 
communities/localities. Confounders were checked 
using multivariate analysis, stratification will be 
beneficial for more better results. Data was taken from 
the records it should be better to direct interview the 
cases.      
Conclusion
Close contact ,  Animal  handl ing,  butcher ing, 
transportation and professions like farmers, butchers, 
shepherds, health care workers and tannery workers are 
at risk of CCHF. Early diagnosis and timely management 
of CCHF cases can be improved by periodic health 
education of community at high risk including men and 
women working in agriculture sector, slaughter houses, 
animal husbandry and those working in health care 
setups. At healthcare facilities patients with probable 
CCHF should be isolated under strict barriers; nursing 
and health workers should use personal protective 
equipments (PPEs). All contaminated material should be 
handled and de-contaminated or disposed off safely. 
Family members of a CCHF confirmed case should be 
provided with PPEs for caring the patient. In case of 
death, safe burial practices must be exercised. 
Acaricides (Acaricides are pesticides that kill members 
of the arachnid subclass Acari, which includes ticks and 
mites) should be used on domestic animals to control 
ticks 10-14 days prior to slaughter or export. Capacity 
building/ refresher training of health care staff especially 
in endemic areas is also recommended.
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