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Crimean-Congo hemorrhagic fever is a tick-borne viral disease reported from more than 30 

countries in Africa, Asia, South-East Europe, and the Middle East. The majority of human cases are 
workers in livestock industry, agriculture, slaughterhouses, and veterinary practice.  Nosocomial 
transmission is also well described. Clinical manifestations are nonspecific and symptoms 
typically include high fever, headache, malaise, arthralgia, myalgia, nausea, abdominal pain, and 
nonbloody diarrhea. Patients may show signs of progressive hemorrhagic diathesis. Laboratory 
abnormalities may include anemia, leukopenia, thrombocytopenia, increased AST/ALT levels, and 
prolonged prothrombin, bleeding, and activated partial thromboplastin times. Diagnostic methods 
include antibody detection by enzyme-linked immunosorbent assay, virus isolation, antigen 
detection, and polymerase chain reaction. The mainstay of treatment of Crimean-Congo 
hemorrhagic fever is supportive, with careful maintenance of fluid and electrolyte balance, 
circulatory volume, and blood pressure. The Crimean-Congo hemorrhagic fever virus is 
susceptible to ribavirin in vitro. There is no controlled study evaluating oral versus intravenous 
ribavirin in treating Crimean-Congo hemorrhagic fever patients, but few studies have evaluated 
oral ribavirin. This article reviews the epidemiology, pathogenesis, clinical manifestations, 
diagnosis, treatment, prevention, and prognosis of Crimean-Congo hemorrhagic fever with a 
special focus on oral ribavirin as a choice of medical treatment.       
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Introduction 

 
nfectious diseases remain the single greatest 
contributor to morbidity and mortality in the 
world. However, few diseases have the 

capacity to stimulate the interest and instill concern 
both in the general population and the health-care 

community as do viral hemorrhagic fevers (VHFs). 
Some of the major hemorrhagic fever viruses, some 
(Lassa, Marburg, Ebola, agents of South American 

VHF, Hanta, and Crimean-Congo) share a distinct 
characteristic that has important clinical and public 
health consequences, namely the potential for 

person-to-person transmission.1 Crimean-Congo 
hemorrhagic fever (CCHF) was described in the 

Crimea in 1944 during an outbreak, which 
involved more than 200 cases and was called 
Crimean hemorrhagic fever. A later virus isolate 

from Congo was noted to be the same pathogen, 
resulting in the name Crimean-Congo hemorrhagic 

fever virus (CCHFV).2  
In nature, HFVs reside in animal hosts or 

arthropod vectors. CCHFV can infect a wide range 

of domestic and wild animals, including sheep and 
cattle. Animals are infected with CCHFV by the 
bite of infected ticks. Seroprevalence is 13 – 36% 
in animals.3, 4 A seroepidemiological study of 
CCHF in local and imported sheep in Isfahan 
Province of Iran revealed the endemic spreading of 
the virus in sheep and the need for special attention 
to prevent the infection in the community and 
during occupational exposures.5 

A number of tick genera can be infected with 
CCHFV, but the most efficient and common 

vectors for CCHFV are the members of the genus 
Hyalomma.6 The most important source of virus 
transmission is immature Hyalomma tick, which 
feeds small vertebrates’ blood. Once infected, the 
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tick remains infected throughout its life, and the 
mature tick may transmit the infection to large 
vertebrates, such as livestock. Domestic ruminant 
animals, such as cattle, sheep, and goats will have 
viremia for one week after becoming infected.7 

The potential roles of migratory birds and the 
movement of livestock carrying ticks in the spread 
of the virus over distant geographic areas have 
been studied.6, 8, 9 Birds migrated from the Balkans 
were suggested to be the cause of the 2002 
outbreak in Turkey.10 However, there is no precise 
data on CCHFV in birds and in ticks that live as 
parasite on birds.  

Here, we review the published studies on 
CCHF (epidemiology, routes of transmission, risk 
factors, clinical manifestations, laboratory 
findings, diagnosis, treatment, and prevention) 
with an emphasis on new treatment modalities. 

 
Epidemiology  

Like other tick-borne zoonotic agents, CCHFV 
generally circulates in nature in an enzootic tick-
vertebrate-tick cycle. Although many domestic and 
wild vertebrates are infected with CCHFV, as 
evidenced by development of viremia and/or 
antibody response, birds, in general, appear to be 
resistant to this infection.11 

The known geographical distribution of 
CCHFV is the greatest among all tick-borne 
viruses. There are reports of viral isolation and/or 
disease from more than 30 countries in Africa, 
Asia, South-East Europe, and the Middle East 
(Figure 1).6, 12 Evidence for the presence of the 
virus in France, Portugal, Egypt, and India is based 
on limited serological observations.  

Interestingly, after several decades of only 
serological evidence for the existence of CCHFV 

in Turkey, an outbreak of the disease in the eastern 
Black Sea region of the country was recently 
reported.10 Additionally, viral particles were 
isolated from two of the patients, and phylogenetic 
analysis of the isolates suggested that two different 
genetic lineages of CCHFV were circulating in 
Turkey. These closely resemble virus lineages 
found in Kosovo and southwestern part of Russia 
and were clearly distinct from those found in a 
recent CCHF outbreak in neighboring Iran in 
2002,13 consistent with CCHFV being enzootic in 
Turkey.  

Seasonal variations have been described. In 
Iran, the high incidence was in August and 
September.14 In Pakistan, CCHF was more 
common between March and May and again, 
between August and October, depicting a biannual 
surge.15 Changes in climatic conditions have been 
suggested to be one of the factors that have 
facilitated reproduction of the tick population, and 
consequently the increased incidence of tick-borne 
infectious diseases.16, 17 

Molecular epidemiology of African and Asian 
CCHF isolates has been investigated by Burt and 
Swanepoel in 2005.18 Phylogenetic relationships 
were examined for 70 CCHFV isolates from 
southern, central, and western parts of Africa, the 
Middle East, and Greece using sequence data 
determined for a region of the S segment of the 
genome. Analysis revealed up to 18% genetic 
differences. Tree topology supports previous 
evidence for the existence of three groups of 
genetically related isolates; A, B, and C. Within 
group A, there are two clades: an African clade and 
a predominantly Asian clade comprising isolates 
from Pakistan, China, Iran, Russia, and 
Madagascar. Group B includes isolates from South 
and West Africa, and Iran, and group C includes a 
single isolate from Greece. Despite the potential of 
dispersal of the virus between Africa and Eurasia, 
it appears that circulation of the virus is largely 
compartmentalized within the two land masses, 
and the inference is that the geographic distribution 
of phylogenetic groups is related to the distribution 
and dispersal of tick vectors of the virus.18 

 
Transmission  

Community-acquired CCHF happens through 
transmission of the virus by direct contact with 
blood or other infected tissues of livestock or from 
an infected tick bite. Most of the human cases are 
workers in livestock and agriculture industry, 

 
Figure 1. The worldwide geographic distribution 
of CCHF viral isolates and human disease.11 
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slaughterhouses, and veterinary practice.7 Humans 
can be infected incidentally by the bite of an 
infected arthropod or via aerosol generated from 
infected rodents’ excreta. Infected humans can 
spread the disease via close contacts which may 
result in community outbreaks and nosocomial 
infections. Possible horizontal transmission of 
CCHFV from a mother to her child indicates the 
importance of preventive measures for in-house 
outbreaks of CCHF. 19 

Nosocomial transmission is well described in 
reports from Pakistan, Iraq, United Arab Emirates, 
South Africa, and Iran.20 – 22 CCHFV has 
repeatedly caused nosocomial outbreaks with high 
mortality, and percutaneous exposure presents the 
highest risk of transmission.22 – 25 The most 
dangerous settings for acquiring CCHFV are 
interventions for controlling gastrointestinal 
bleedings, and emergency operations on patients 
who have yet to be diagnosed as having CCHF.26 
In general, these patients will be diagnosed after 
the operation, and injuries to the operating team 
during the operation are usually under-reported. 
Risk of nosocomial transmission can be minimized 
by proper and timely infection-control measures, 
careful management of  infected patients, and, in 

some cases, providing prophylactic treatment to 
health-care workers after exposure.27, 28  

However, community-based control measures 
are necessary to decrease disease transmission and 
prevent further spread in the community.29 

 
Risk factors  

A case-control study on epidemiological 
characteristics of patients diagnosed as having 
CCHF in Iran30 showed that history of tick bite is 
one of the most important risk factors for CCHF 
acquisition. Other important risk factors included 
high-risk occupations (butchers, physicians, 
veterinarians), having contact with livestock, and 
age over 40 years.30 

Abattoir workers who work with large domestic 
animals are also at risk. Acquisition of the virus 
usually takes place while slaughtering animals.9, 24, 

31 In a multivariate analysis in Turkey, farming, 
living in a rural area, and being bitten by tick were 
determined as risk factors for CCHF.32 Hiking, 
camping, and other rural activities are also risk 
factors for tick exposure.33 

Consuming meat is not a risk factor by itself 
because the virus is inactivated by postslaughter 
acidification of the tissues and would not survive 

cooking in any case.33 
Hospital health-care workers are at serious risk 

of transmission of CCHF infection when caring for 
patients with hemorrhagic manifestations. Trans-
mission of the CCHF infections and death among 
health-care workers have been reported in parallel 
with outbreaks in the general population.26 Sero-
prevalence study of anti-CCHF IgG among 223 
health-care workers in Iran showed that 3.87% of 
the exposed health-care workers were positive 
while none of the unexposed workers were 
positive. Seropositivity was more frequent among 
those whose intact skin had come in contact with 
nonsanguineous body fluids and those who had 
had percutaneous contacts.34 So, it is proposed that 
health-care workers take all the protective 
measures when handling CCHF patients, 
particularly blood and other body fluids.   
 
Clinical manifestations  

Humans appear to be the only host of CCHFV 
in which the disease is manifested (except for 
newborn mice). In contrast to the inapparent 
infection in most other vertebrate hosts, human 
infection with CCHFV often results in severe 
hemorrhagic disease.11 The typical course of 
CCHF infection has four distinct phases: 
incubation, prehemorrhagic, hemorrhagic, and 
convalescence periods. 

The incubation period for CCHF ranges from 2 
to 9 days.35 The mean incubation period in Iranian 
patients was 4.2 days. The disease was more 
prevalent in middle-aged men (reflecting the 
culture and lifestyle of Iranian families).14 Several 
factors including route of exposure may influence 
incubation period. In South Africa, among 21 
patients for whom reliable data were obtained, the 
time to onset of disease was 3.2 days after tick-
bite, 5 days after live stock blood or tissue 
exposure and 5.6 days after human blood 
exposure.36  

There is a variety of potential clinical manifest-
ations following infection with this virus, and not 
all patients develop the classic form of CCHF 
syndrome. Patients initially exhibit a nonspecific 
prodrome, which typically lasts less than one 
week.6 Clinical manifestations are non-specific and 
may include fever, myalgia, rash, and encephalitis. 
Symptoms typically include high fever, headache, 
malaise, arthralgia, myalgia, nausea, abdominal 

pain, and nonbloody diarrhea. Early signs typically 
include fever, hypotension, relative bradycardia, 
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tachypnea, conjunctivitis, and pharyngitis. Most 
cases are associated with cutaneous flushing or 
rash.6 

The hemorrhagic period is short (usually 2 – 3 
days), develops rapidly, and usually begins 
between the third to fifth days of disease.6 There is 
no relation between the temperature of the feverish 
patient and the onset of hemorrhage.6 Patients may 
show signs of progressive hemorrhagic diathesis, 
such as petechiae, mucous membrane and 
conjunctival hemorrhage, hematuria, hematemesis, 
and melena. Disseminated intravascular 
coagulation (DIC) and circulatory shock may 
ensue. 29 

Central nervous system dysfunction may be 
present and manifest by delirium, convulsion, 
cerebellar signs, or coma and imparts a poor 
prognosis.29  

Distinguishing features of Turkish patients 
included: high fever (73%), malaise (86%), 
headache (80%), nausea (75%), vomiting (68%), 
diarrhea (33%), conjunctival injection (42%), heart 
murmur (4.9%), cough (29%), and rales (16%).37 
Clinical features of hemorrhagic forms of CCHF 
were described in Iran.14 In this study, clinical 
manifestations included fever, severe headache, 
myalgia, loss of appetite, and nausea. Epistaxis, 
bleeding from the gums and venipuncture sites, 
petechia and large ecchymotic areas on trunk or 
extremities (Figure 2) were common. Menometro- 
rrhagia was seen in female patients. Less prevalent 
signs were relative bradycardia, hypotension, 
tachypnea, abdominal tenderness, watery diarrhea, 
icterus, and lethargy.14 Hemorrhage within the 
abdominal muscles can simulate acute appendicitis 
in CCHF patients.38 Hemorrhagic manifestations 
were detected in 48.0% of Turkish patients. These 
manifestations included epistaxis (17.4%), 
hematemesis (7.6%), melena (1.0%), and 
hemorrhage from various sites (21.7%).37  

Hepatomegaly and splenomegaly have been 
reported to occur in one-third of patients.6 In 
Turkey, hepatomegaly was detected in 20 – 40% of 
cases.10, 32, 37, 39   

The convalescence period begins in survivors 
about 10 – 20 days after the onset of illness. 
Patients usually need hospitalization for about 9 – 
10 days.39, 40 In the convalescence period, tachy-
cardia, temporary complete hair loss, polyneuritis, 
difficulty in breathing, xerostomia, poor vision, 
loss   of hearing, and loss of memory have been 
reported,6  although  none  of   these  findings were 

noted in the recent outbreaks in Turkey and Iran.13, 

37 Hepatorenal insufficiency was reported in South 
Africa,14 but not in Turkey and Iran. There is no 
known relapse of the infection.33 

  
Laboratory findings   

Laboratory abnormalities may include anemia, 
leukopenia, thrombocytopenia, increased 
AST/ALT levels, prolonged bleeding time, 
prothrombin time (PT), and activated partial 
thromboplastin time (PTT), elevated fibrin 
degradation products (FDPs), and decreased 
fibrinogen. Urinalysis may reveal proteinuria and 
hematuria, and patients may develop oliguria and 
azotemia.41, 42 

The most prevalent laboratory abnormalities in 
hemorrhagic forms are hematuria, proteinuria, 
prolonged PTT, and AST >100 IU/dL. Less 
prevalent findings include anemia, leukopenia, 
ALT >100 IU/dL, and prolonged PT.16 Character-
istics of 35 patients with CCHF in a recent 

 
Figure 2. Skin manifestations in an Iranian patient 
diagnosed as having CCHF presented with severe 
hemorrhagic form.
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outbreak in Turkey showed that all patients had 
leukopenia, low platelet (PLT) count, and elevated 
levels of AST, ALT, lactic dehydrogenase (LDH), 
and creatine phosphokinase (CPK). None of their 

patients had leukocytosis, except one who died. 
Thirty-one percent of the patients had 
thrombocytopenia and active bleeding despite 

supportive treatment. Bleeding developed during 

hospital stay in most patients, about 5  7 days 
after the onset of disease. In patients with severe 
disease, mean hemoglobin level decreased from 
13.7 g/dL to 10.7 g/dL, whereas in patients with 

mild to moderate disease, mean hemoglobin level 
decreased from 13.7 g/dL to 12.3 g/dL.39  

 
Pathogenesis  

The pathogenesis of CCHF is not well 
described. A common pathogenic feature of 
hemorrhagic fever viruses is their ability to disable 
the host immune response by attacking and 
manipulating the cells that initiate the antiviral 
response.43 This damage is characterized by 
marked replication of the virus together with 
dysregulation of the vascular system and lymphoid 
organs.44 Infection of the endothelium has an 
important role in CCHF pathogenesis.45, 46  
Endothelial damage contributes to hemostatic 
failure by stimulating platelet aggregation and 
degranulation, with consequent activation of the 
intrinsic coagulation cascade. Indeed, fatal CCHF 
cases had grossly abnormal indicators of 
coagulation system function from an early stage of 
illness, and DIC is noted as an early and prominent 
feature of the disease process.47  

In a study from Turkey, reactive hemophago-
cytosis was detected in seven (50%) of 14 patients, 
which suggested that hemophagocytosis could 
have a role in the cytopenia observed during CCHF 
infection.10 

In another study, the levels of interleukin (IL)-
1, IL-6, and TNF-alpha were higher among 
patients who subsequently died as compared to 
survivors. The DIC score was higher among fatal 
cases, correlating positively with IL-6 and TNF-
alpha levels, and negatively with IL-10 levels.48 In 
conclusion, these findings demonstrate that 
proinflammatory cytokines play a major role in 
pathogenesis and mortality of patients with CCHF. 

 
Diagnosis 

CCHF should be considered in those having: 
• compatible clinical manifestations (e.g., fever, 

muscle pain, and bleeding),  
• epidemiological risk factors (tick bite, exposure 

to tick splashing, for example crushing a tick 
between two exposed body parts), 

• travel to or staying in endemic area for CCHF 
(we consider travel to or residence in the 
Iranian provinces of Sistan and Balouchestan, 
Isfahan, and Golestan to be an epidemiological 
risk factor because in 1999, when the first cases 
were reported, we noticed most of them were 
from these three provinces),  

• contact with suspected cases of CCHF, or 
contact with animals, and  

• compatible laboratory findings like a PLT 
count of <150,000/mm3 and a WBC count of 

<3000 or >9000 /mm3.13 
Laboratory diagnosis of suspected CCHF 

should be performed in specially-equipped, high 
biosafety level laboratories. Methods of diagnosis 
include antibody detection by enzyme-linked 
immunosorbent assay (ELISA), virus isolation, 
antigen detection, and polymerase chain reaction 
(PCR). 

IgG and IgM antibodies may be detected in 
serum by enzyme-linked immunoassay (EIA) or 
ELISA from about the sixth day of the illness. 
Either the presence of IgM or a 4-fold rise in the 
titer of IgG antibody in serum samples between the 
acute and convalescence phases is diagnostic of the 
disease. IgM remains detectable for up to four 
months, and IgG levels decline but remain 
detectable for up to five years. Patients with fatal 
disease do not usually develop a measurable 
antibody response and in these individuals, as well 
as in patients in the first few days of illness, 
diagnosis is achieved by virus detection in blood or 
tissue samples.49  

The virus may be isolated from blood or tissue 
specimens in the first five days of illness, and 
grown in cell culture.49 Virus isolation is of limited 
value because it requires a biosafety level 4  
(BSL-4) laboratory, which is not available in most 
endemic areas.  

Isolation in cell culture is simpler and more 
rapid, but less sensitive than traditional methods 
such as intracranial inoculation of a sample into 
newborn mice.50 Virus can be isolated using cell 
lines including LLC-MK2, Vero, BHK-21, and 
SW-13.11 Virus isolation can be achieved in 2 – 5 
days, but cell cultures lack sensitivity, and usually 
only allow detection of the relatively high viremia 
encountered during the first 5 days of illness. The 
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virus may produce little or no cytopathic effect, but 
can be identified by doing immunofluorescence 
assay tests with specific monoclonal antibodies.11 

Viral antigens may sometimes be shown in 
tissue samples using immunofluorescence or 
EIA.49 

In 1989, antibody response to CCHF was 
evaluated by Shepherd et al in South Africa.51 IgG 
and IgM antibodies became demonstrable by 
indirect immunofluorescence on days 7 to 9 of 
illness in 35 survivors of CCHF. Maximum titers 
of antibody were usually attained in the second to 
third week of illness. IgM titers declined gradually 
thereafter and were low or negative by the forth 
month. In some patients, IgG titers increased 
markedly between 2 and 4 months after the onset 
of illness and remained readily demonstrable by 
indirect immunofluorescence 3 years after 
infection. Endogenous antibody response was 
demonstrated in only two of 15 patients who died 
of infection. Most patients developed relatively 
low levels of neutralizing antibodies (range: 1:8 to 
1:32 by fluorescent-focus reduction tests), but 
some developed titers of 1:256 to 1:512.51 

More recently, PCR, a molecular method for 
detecting the viral genome, has been successfully 
applied in the diagnosis of viral hemorrhagic 
fevers. Chinikar et al52 found few cases with 
positive RT-PCR among those whose illness had 
been confirmed by serology. They concluded that 
because the viremia period is very short in CCHF 
patients, antibody detection is preferred for 
diagnosis. Viral antigen detection by ELISA and 
RT-PCR is the most useful diagnostic technique in 
the acute clinical setting. 

We suggest that diagnosis should be based 
initially on clinical findings, and laboratory tests be 
used to confirm or exclude it. Laboratory tests are 
time consuming and in the event of a large 
outbreak, may be delayed or perhaps not possible 
in the acute phase given the available laboratory 
facilities. 

 
Treatment  

The mainstay of treatment of CCHF is 
supportive, with careful maintenance of fluid and 
electrolyte balance, circulatory volume, and blood 
pressure. In addition, treatment of other suspected 
possible causes, such as bacterial sepsis, should not 
be withheld while awaiting confirmation or 
exclusion of the diagnosis of CCHF. 

In an outbreak in the former USSR, soviet 

physicians found little clinical benefit from 
administration of immune plasma in convalescence 
phase, although plasma with high neutralizing 

antibody titers has been reported as potentially 

useful.28 
 

Drug therapy  

There are no antiviral drugs approved by the 
United States Food and Drug Administration 
(FDA) for the treatment of CCHF.29 Ribavirin is a 
guanosine analogue that has an incomplete purine 

ring rather than an acyclic ribose moiety. After 

intracellular phosphorylation, ribavirin triphos-
phate interferes with early events in viral 
transcription, such as capping and elongation of 
messenger RNA, and inhibits ribonucleoprotein 

synthesis.53, 54 It has a broad spectrum of activity in 
vitro against RNA viruses. The concentration of its 
major metabolite — 1, 2, 4-triazole-3-carboxamide 
— is higher in urine after oral administration than 
after intravenous administration, implying that the 
drug is degraded in the gastrointestinal tract and 
liver.54 Aerosolized ribavirin is absorbed 
systemically, as indicated by the presence of 
measurable concentrations in the plasma.55 Clinical 
efficacy has been demonstrated for the treatment of 
infections caused by hemorrhagic fever viruses 

(with oral and intravenous formulations of 
ribavirin).56, 57  

The CCHFV is susceptible in vitro to ribavirin. 
In some uncontrolled studies on both sporadic and 
outbreak cases of CCHF, Lassa fever, Bolivian 

hemorrhagic fever, and hemorrhagic fever with 
renal syndrome caused by Hanta virus, ribavirin 
has been reported to have some anecdotal benefit 
when administered either parenterally or  

orally.20, 57, 58  
Paragas and colleagues59 screened drugs for 

potential activity against CCHFV and found that 
ribavirin inhibited the replication of CCHFV, 
ribamidine had antiviral activity that was 4.5- to 8-
fold less than that of ribavirin. Three other drugs 
(6-azauridine, selenazofurin, and tiazofurin) had no 
significant antiviral activity. 

 A newly identified molecule known as MxA, 
which is a member of the interferon-induced 
GTPases that belong to the dynamin superfamily 
prevented replication of CCHF viral RNA when 
presented intracellularly and inhibited production 
of new infectious virus particles by interacting 
with a component of the nucleocapsid.60 

Recommendation for drug therapy has not been 
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approved by the FDA and it should always be 
administered under an investigational new drug 
protocol. In an epidemic situation, these 
requirements may need to be modified to permit 

timely administration of the drug.29  
In a situation which a modest number of 

patients require treatment, it is recommended that 

an intravenous regimen of ribavirin be given in 
accordance with the recommendations of Center 
for Disease Control (CDC) for treating patients 
with suspected VHF of unknown cause, pending 
identification of the agent.61 A similar dose has 
been used in the treatment of Lassa fever.56  

In an outbreak situation in which the number of 
persons requiring treatment is too high to deliver 
intravenous treatment for everybody, an oral 
regimen of ribavirin is recommended. But there are 
no available studies on tolerability or efficacy of 
higher doses of oral ribavirin.29 

Ribavirin is contraindicated in pregnancy and 
because most of patients with CCHF have self 
limited diseases, direct observation and supportive 
treatment is recommended (unpublished data).  

However, in the context of VHF of unknown 
cause, it is believed that the benefits of treatment 
with ribavirin outweigh the fatal risks, and 
ribavirin is therefore recommended.62  

The use of oral or intravenous ribavirin has not 
been approved by the FDA for children. Only 
aerosolized ribavirin has been approved by the 
FDA for children, to treat respiratory syncytial 
virus infection.29 Ribavirin is available as 200-mg 
capsules. However, Schering-Plough Corp. 
(Kenilworth, NJ) has produced a pediatric syrup 
formulation, which is not commercially available 
yet.29  

 
What evidence supports oral ribavirin? 

In 1994, in Pakistan, Fisher-Hoch et al reported 
three health workers — two surgeons and a 
hospital worker — infected with CCHFV who 
were treated with oral ribavirin. Intravenous 
ribavirin was unavailable. All patients were 
severely ill. Based on published reports, all had an 
estimated probability of death of 90% or more. The 
patients became afebrile within 48 hours of 
treatment with ribavirin. All patients made a 
complete recovery and developed IgG and IgM 
antibody to CCHFV.20 

In 1999, in Pakistan, Sheikh et al evaluated the 
efficacy of oral ribavirin in CCHF cases. A total of 
94 cases, highly suspicious as having CCHF, were 

included in the study. CCHF was confirmed in 39 
of the 94 cases by the CDC. Oral ribavirin was 
given to confirmed cases only. After a mean period 
of 2.3 ± 0.7 days of starting a ribavirin, the patients 
improved and the laboratory parameters returned to 
normal levels.63  Ribavirin was continued for 10 
days. 

In a historical cohort study in Iran, we 
compared the mortality rate among patients 
suspected of having CCHF who received oral 
ribavirin and those who did not. Ninety-seven 
(69.8%) of 139 treated patients suspected of having 
CCHF and 61 (88.9%) of 69 treated patients with 
confirmed CCHF survived.13 

In another study, ribavirin was administered by 
nasogastric tube. Only one of them died. So it is 
recommended that in severe and comatose cases of 
CCHF, ribavirin be administered via this route.14  

In 2003, in Turkey, Ergonul et al described the 
role of ribavirin in treating 35 patients who were 
diagnosed as having CCHF. All of the eight 

patients who were given oral ribavirin survived.39 

In 2006, in Turkey, Ozkurt et al demonstrated 
that the mean recovery time in the cases treated 
with ribavirin was shorter than those of controls. 
But the need for blood and blood product, mean 
length of hospital stay, fatality rates, and hospital 
expenditure values were not significantly different 
between the group treated with ribavirin and 
controls.32 

The doses of oral ribavirin used in the above 
studies were in accordance with the CDC 
recommendations33 for suspected VHF of unknown 
cause, pending identification of the agent.  

In summary there is no controlled study 
evaluating oral versus intravenous ribavirin in 
treating CCHF patients, but limited studies have 
evaluated oral ribavirin. Until controlled studies 
are available on this topic, current evidence 
supports administration of ribavirin for treatment 
of CCHFV. 

A major problem in using ribavirin is its side 
effects. Anemia is one.63 But the above-mentioned 
studies did not show any significant adverse effects 
that limiting the recommended dose for 
hemorrhagic fevers. So, ribavirin seems safe in 
treating CCHF cases.  

Ribavirin is well absorbed from gastrointestinal 
tract and concentration of its major metabolite is 
higher in urine after oral administration than after 
intravenous route. Another advantage of oral 
formulation is its cost. CCHF is an endemic 
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disease mostly in developing countries (Middle 
East and Africa) and using a cheaper drug with the 
same efficacy is a great advantage.  

These data show that oral ribavirin is an 
acceptable treatment for CCHF cases and 
considering availability, adverse effects, cost, and 
effectiveness, it can be considered as an effective 
treatment in areas of endemicity that intravenous 
formulation is not available. 

 
Follow-up  

Recovering is complete and no relapse has been 
reported up to now.33 Therefore, there is no need 
for follow-up of cases. Health-care workers 
exposed to the virus should be followed up with 
complete blood counts and biochemical tests for 14 
days. 34 

 
Prognosis  

The case-fatality rate has been estimated to 
range from 15% to 70% in various studies.22, 64,65  
The lowest case-fatality rate of CCHF (2.8%) in the 
medical literature is reported from Turkey. This 

could be due to vigorous supportive treatment and 
administration of ribavirin within 24 hours after 
admission to their patients. Another explanation 
could be the geographical variation of the virus. 
However, to reach such a conclusion, additional 

reports from different centers are necessary.40 

Swanepoel’s evaluation36 of 15 fatal and 35 
nonfatal CCHF patients in South Africa showed 
that the patients with fatal infections had 
thrombocytopenia, and markedly elevated levels of 
AST, ALT, gamma-glutamyltransferase, LDH, 
creatine kinase (CK), bilirubin, creatinine, and 
urea. Total protein, albumin, fibrinogen, and 
hemoglobin levels were depressed. Values for 
prothrombin, activated PTT, thrombin time, and 
FDPs were grossly elevated, which indicated the 
occurrence of DIC. Many of the clinical 
pathological changes were evident at an early stage 
of the disease and had a highly predictive value for 
fatal outcome of infection. Changes were present 
but less marked in nonfatal infections. 

The data obtained from 60 cases in Turkey32 
also showed that the rates of fever during 
hospitalization, confusion, neck stiffness, bleeding 
from multiple sites, and presence of petechia/ 
ecchymoses were higher in CCHF patients who 
died compared to those who survived. Mean values 
of ALT, AST, LDH, CK, PTT, INR, and urea were 
higher, and mean PLT count was lower in patients 

who died. Another study in Turkey indicated 
impaired consciousness and splenomegaly as 
independent predictors of adverse outcome.39 Of 
particular importance is the fact that in fatal cases 
there is little evidence of an antibody response.66  

These data show that hemorrhagic manifest-
ations, confusion, and laboratory evidence of DIC 
are predictors of fatal outcome. 

 
Prevention      

For the individual, use of effective personal 

protective measures against tick bites and limiting 
animal exposure are the best ways to avoid the 
infection. Use of permethrin-impregnated clothing 

and gear, tucking trousers into boots or socks, 
wearing light-colored clothing to facilitate tick 
identification, insect repellants on exposed skin, 
and daily skin inspection for ticks  are mainstays of 
prevention.61 

Nosocomial spread within the health-care 
setting is possible, and appropriate universal 

precautions should be observed in the patient-care 

areas and the laboratory.21 

A suspected patient should be placed in a 

private room, and negative-pressure respiratory 
isolation should be considered, particularly if 
coughing, vomiting, or other activities generating 
large-droplet aerosols occur. Those entering the 
patient’s room should wear gloves and gowns, and 
those approaching within one meter should wear 
face shields or surgical masks and eye protection to 
prevent contact with blood or other body fluids.61 

 The risk of nosocomial spread is greater with 

severely ill patients. For large groups of people at 
risk (such as within a refugee camp), local 
application of acaricide can be considered during 

seasonal risk (spring to fall).2 

Experience with vaccines against CCHFV is 
limited and the vaccine would not be suitable for 
use in many countries because of its method of 
preparation.33 

 
Postexposure prophylaxis  

Postexposure prophylaxis should be  considered 
potentially for those exposed to HFVs (including 
CCHFV) in a bioterroristic attack and all known 
high-risk individuals such as those  who have 
mucous membrane contact (kissing or sexual 
contact with a patient) or have percutaneous injury 
in contact with the patients’ secretions, excretions, 
or blood. Prophylaxis should also be considered for 
those with close contacts such as living or shaking 
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hands with the patients, process laboratory 
specimens, or care such a patient before initiation 
of standard precautions. They should be placed 
under medical surveillance and should be 
instructed to record their temperatures twice daily. 
If a temperature of 38.3°C or higher develops, 
treatment with ribavirin should be initiated 
promptly as presumptive treatment of CCHF.29 
Oral ribavirin, 200 mg twice daily, for 5 days is the 
recommended dosage for postexposure 
prophylaxis.67 
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