
Jundishapur J Microbiol. 2018 March; 11(3):e57980.

Published online 2018 February 12.

doi: 10.5812/jjm.57980.

Brief Report

Factors Affecting Transmission of Crimean - Congo Hemorrhagic Fever

among Slaughterhouse Employees: A Serosurvey in Mashhad, Iran
Nariman Shahhosseini,1 Gholam - Ali Azari - Garmjan,2 Majid Khadem Rezaiyan,3 Ali Haeri,4 Norbert Nowotny,5,6 Anthony R Fooks,7,8

Sadegh Chinikar,9 and Masoud Youssefi2,10, *

1Bernhard Nocht Institute for Tropical Medicine, WHO Collaborating Centre for Arbovirus and Hemorrhagic Fever Reference and Research, Hamburg, Germany
2Department of Microbiology and Virology, Faculty of Medicine, Mashhad University of Medical Sciences, Mashhad, Iran
3Student Research Committee, Department of Community Medicine and Public Health, Mashhad University of Medical Sciences, Mashhad, Iran
4Shahid Beheshti University of Medical Sciences, Tehran, Iran
5Viral Zoonoses, Emerging and Vector - Borne Infections Group, Institute of Virology, University of Veterinary Medicine, Vienna, Austria
6Department of Basic Medical Sciences, College of Medicine, Mohammed Bin Rashid University of Medicine and Health Sciences, Dubai, United Arab Emirates
7Wildlife Zoonoses and Vector - Borne Diseases Research Group, Animal and Plant Health Agency, New Haw, Surrey, UK
8Department of Clinical Infection, Microbiology and Immunology, University of Liverpool, Liverpool, UK
9Pasteur Institute of Iran
10Antimicrobial Resistance Research Center, Bu Ali Research Institute, Mashhad University of Medical Sciences, Mashhad, Iran

*Corresponding author: Dr. Masoud Youssefi, Department of Microbiology and Virology, School of Medicine, Mashhad University of Medical Sciences, Mashhad, Iran. Tel:
+98-5118022206, E-mail: youssefim@mums.ac.ir

Received 2017 August 29; Revised 2018 January 17; Accepted 2018 February 03.

Abstract

Background: Crimean - Congo hemorrhagic fever (CCHF) is a severe viral disease. Slaughterhouses are potentially high risk working
environments for CCHF infection due to close contact of livestock and humans.
Objectives: The current study aimed at conducting a serosurvey among abattoir workers and evaluating different factors affecting
the transmission of CCHF.
Methods: A serosurvey was conducted to determine the frequency of Crimean-Congo haemorrhagic fever virus (CCHFV) IgG anti-
bodies among abattoir workers in Mashhad, Northeastern Iran. Sera were collected from 136 slaughterhouse workers and assessed
by the enzyme - linked immunosorbent assay (ELISA) for IgG CCHFV antibodies. In addition, a questionnaire was used to evaluate
the risk factors involving in the transmission of the virus to the workers.
Results: Serological evidence was observed in 39 out of 136 (29%) participants. The infection rate did not correlate with the work
experience, type of livestock, and the permanent use of available personal protection equipment (PPE). However, standard hand
disinfectants had a significant role in decreasing CCHFV IgG seropositivity (OR = 0.2, P = 0.004). Two out of 39 seropositive cases
reported the history of hospitalization and CCHF infection diagnosis.
Conclusions: The results of the study demonstrated that almost one-third of the investigated slaughterhouse workers were exposed
to CCHFV, though the clinical manifestations were less than those of nosocomial transmissions. The currently used PPE could not
protect workers against CCHFV infection; therefore, the need for effective preventive strategies for workers in the livestock industry
should be emphasized.
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1. Background

Crimean - Congo hemorrhagic fever (CCHF), with a case
fatality rate of 30-40% (1), is endemic in many parts of the
world. Crimean-Congo haemorrhagic fever virus (CCHFV)
is an arbovirus (Nairovirus genus) belonging to the Bun-
yaviridae family (2). The infection results in extensive
bleeding, disseminated intravascular coagulation, hypo-
tonic shock, and multiple organ failure, and finally death
in severe cases (3). Crimean-Congo haemorrhagic fever
virus (CCHFV) is transmitted either by tick bite, or through
direct contact with blood or tissues of viremia hosts (4).

The virus has the potential risk of human - to - human trans-
mission (5). Multiple factors make CCHFV a massive health
and economic burden including its wide geographical dis-
tribution, the capacity to cause outbreaks and high fatality
rates, and the lack of both efficient treatment and a reliable
vaccine (6).

Considering the main transmission roots, high-risk oc-
cupations for CCHF are those in close contact with the vec-
tor and/or infected hosts including farmers, shepherds,
abattoir workers, veterinarians, laboratory experts, and
hospital personnel. In Khorasan Province, Iran, in 2012, a
fatal nosocomial CCHFV transmission from an index case
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through a young male working in the provincial slaughter-
house to 3 health care workers was reported (7).

2. Objectives

The current study aimed at developing a precise ap-
proach to the predisposing risks of CCHF transmission in
slaughterhouses, as the main place of accidental exposure
to the virus, from animals to humans.

3. Materials and Methods

3.1. Ethics Statement

The study was performed in accordance with the
Declaration of Helsinki, the ethical principles for med-
ical research involving human subjects. The study
project was reviewed and approved by ethical com-
mittee of Mashhad University of Medical Sciences (code:
IR.MUMS.REC.1392.86).

3.2. Sampling and Tests

One hundred and thirty - six workers from a slaughter-
house in Mashhad participated in the study in 2014. At the
time of blood collection, the participants showed no signs
of the infectious diseases, regardless of CCHF risk factors.
Written informed consent was obtained from all partici-
pants and a checklist was completed addressing different
questions including demographic data, allocated tasks, re-
lated work experience, defined history of tick bite, history
of hand cuts, and the use of personal protective equipment
(PPE) for each one. The frozen samples were sent to the
Department of Arboviruses and Viral Hemorrhagic Fevers,
Pasteur Institute of Tehran. The serum samples were ana-
lyzed for CCHFV - specific IgG antibodies by an in - house
sandwich enzyme - linked immunosorbent assay (ELISA) as
previously described (8).

3.3. Statistical Analysis

The obtained data were statistically analyzed with SPSS
version 16. The association between the categorical vari-
ables (i.e, wearing gown, mask, gloves, and boots, hand
disinfection, tool disinfection, allocated tasks, type of live-
stock, hand cut, and tick bite) were estimated by chi -
square test. The quantitative variables (i e, age and work ex-
perience) were analyzed by the Student t test. Significance
level was considered P < 0.05.

4. Results

The participants were all male within the age range of
23 to 58 years and the mean age of 40.5 ± 7.7. Among 136
slaughterhouse workers, 39 were positive for IgG antibod-
ies, indicating a seroprevalence of 29%. Among seroposi-
tive individuals, 2 (5%) cases had a history of hospitaliza-
tion due to CCHF symptoms and diagnosed CCHF infec-
tion. The mean age of seropositive and seronegative indi-
viduals was 41.8 ± 7.7 and 40 ± 7.7 years, respectively; no
difference was observed between the groups (P = 0.55). Fac-
tors affecting the acquisition of infection are listed in Ta-
ble 1. It was found that disinfecting hands with standard
solutions based on an internationally accepted guideline
had a significant role in decreasing CCHFV IgG seropositiv-
ity (odds ratio (OR) = 0.27, confidence interval (CI) 95% =
0.10 - 0.68, P = 0.004).

5. Discussion

There are several arboviruses in Iran (9), but CCHF
causes the highest rate of infection and mortality per year
(10, 11). A high CCHF seroprevalence was observed in the
slaughterhouse workers. Slaughterhouses should be con-
sidered as "turning point" of CCHF epidemiology (12, 13).
No correlation was observed between CCHF seropositivity
and age/work experience, which is probably due to high in-
fection rate. Slaughterhouse workers are widely exposed
to CCHF due to spending working hours in places contam-
inated with fresh blood and chopped tissue with a high
chance of hand cut during work and direct contact of open
wounds with contaminated materials as well as splashing
contaminated liquids into eye mucosa, which seem to be
the effective transmission roots in such working places.
Among the seropositive cases in the current study, only 2
(5%) cases had the history of CCHF diagnosis and hospital-
ization. One death due to CCHF in 2012 was recorded in this
slaughterhouse. Therefore, in most cases the infection re-
mained subclinical or may be manifested with a non - spe-
cific febrile condition (14).

Most workers supposed that wearing PPE is sufficient
to protect against CCHF; whereas, the results of the cur-
rent study showed that use of available PPE is not protec-
tive against the disease. Inadequate mask wearing or for-
gotten eye protection is common in abattoirs, resulting in
non - standard PPE application. However, hand hygiene per
se could serve as a significant protecting factor. The con-
taminated hands may later transfer the virus in to mucosa.

The current study aimed at finding health surveillance
with more emphasis on the effectiveness of the current
protection strategies. Such surveillance investigations
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Table 1. Analysis of Risk Factors Associated with CCHF among Slaughterhouse Workers in Northeastern Iran, 2014

Factor IgG Positive, 39 (29%) IgG Negative, 97 (71%) Total, 136 (100%) P Value

Mean age (year)
41.8 ± 7.7 40 ± 7.7 136 (100%) 0.55

Missing data 0 0 0

Duration of employment (year)
16.2 ± 5.5 14.6 ± 6.8 132 (97%) 0.20

Missing data 2 2 4 (3%)

Wearing gown

Yes 36 (92%) 92 (95%) 128 (94%)
0.57

No 3 (8%) 5 (5%) 8 (6%)

Missing data 0 0 0

Wearing mask

Always 34 (97%) 92 (97%) 128 (97%)
0.99

Rarely 1 (3%) 3 (3%) 4 (3%)

Missing data 4 2 4

Wearing gloves

Always 38 (97%) 85 (91%) 123 (93%)
0.21

Rarely 1 (2.3%) 8 (8.7%) 9 (7%)

Missing data 0 4 4

Wearing boots

Yes 36 (92%) 92 (95%) 128 (94%)
0.57

No 3 (8%) 5 (5%) 8 (6%)

Missing data 0 0 0

Hand disinfection

Always 12 (34%) 12 (12%) 24 (18%)
0.004

Rarely 23 (66%) 85 (88%) 108 (82%)

Missing data 4 0 4

Tool disinfection

Always 7 (18%) 18 (19%) 25 (18%)
0.93

Rarely 32 (82%) 79 (81%) 111 (82%)

Missing data 0 0 0

Allocated tasks

Slaughtering 31 (94%) 79 (91%) 110 (92%)
0.58

Other 2 (6%) 8 (9%) 10 (8%)

Missing data 6 10 16

Type of livestock

Sheep 13(44.8% ) 47 (54.7% ) 60 (52.2%)
0.39

Cow 16 (55.2% ) 39 (45.3% ) 55 (47.8% )

Missing data 0 0 0

Hand cut

Yes 20 (57%) 42 (44%) 62 (48%)
0.30

No 15 (43%) 53 (56%) 68 (52%)

Missing data 4 2 6

Tick bitea

Yes 8 (23%) 21 (22%) 29 (23%)
0.50

No 26 (77%) 73 (78%) 99 (77%)

Missing data 5 3 8

aMore than 10 tick bites during the past 12 months. (According to employees’ own perception not approved by entomologist).
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should be regularly performed in high - risk places to eval-
uate the trend of infection in high-risk countries. Here,
an increasing trend from 17.5% in 2005 to 29% in 2014 was
observed through sampling in abattoir workers; for exam-
ple, increase within a decade is a warning of higher rate
of infection among at risk humans, which requires inten-
sive public health attention. Other studies in Iran reported
a seropositivity rate ranging from 5% (n = 15) to 34% (n =
16) among slaughterhouse workers, though, cumulative
increase of seropositivity in such places is not just a far-
fetch. The increased seropositivity rate among slaughter-
house workers highlights the key role of guiding at-risk
workers to the proper use PPE in order to minimize the risk
of infection transmission.

6. Conclusion

To conclude, a high rate of exposure to CCHFV was ob-
served in slaughterhouse workers. It seems that the cur-
rent application of PPE in slaughterhouses is not sufficient
to prevent the disease. However, hand hygiene should be
considered as a useful protective measure. Since CCHF may
result in high morbidity and mortality, effective preventive
strategies for workers in the livestock industries are of ut-
most importance.
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