
Int J Infect. 2021 April; 8(2):e113427.

Published online 2021 April 28.

doi: 10.5812/iji.113427.

Systematic Review

A Systematic Review of Treatment Strategies Including Future Novel

Therapies in Crimean-Congo Hemorrhagic Fever

Hamidreza Kouhpayeh 1, *

1Tropical and Infectious Disease Department, Zahedan University of Medical Sciences, Iran

*Corresponding author: Medical Sciences Research Center, Imam Ali Hospital, Zahedan University of Medical Sciences, Zahedan, Iran. Email: hkouhpayeh@yahoo.com

Received 2021 January 31; Revised 2021 February 02; Accepted 2021 February 03.

Abstract

Introduction: Crimean-Congo hemorrhagic fever (CCHF) is an acute fetal illness the case fatality rate (CFR), which without treat-
ment is between 26% to more than 80%. Despite the administration of ribavirin as a specific antiviral drug for the treatment of CCHF
from many years ago, its clinical efficacy is still controversial.
Objectives: This systematic review aimed to evaluate the clinical efficacy of ribavirin, favipiravir, and other treatment options for
CCHF, including steroids, immunoglobulin, etc.
Method: This systematic review included 31 articles, three factsheet from WHO, CDC, and ECDC, two editorial letters, and two text-
books from 2002 to 2020. The following databases were searched: Google Scholar, PubMed, Medscape, Cochrane, WHO, CDC, and
ECDC.
Results: The selected results of the above articles were concentrated on the different options of supportive treatment, including
steroids, immunoglobulin, etc., as well as the efficacy of antiviral drugs, especially ribavirin and favipiravir. While some studies
confirmed the clinical efficacy of ribavirin in the treatment of CCHF, some other studies did not confirm its efficacy. All studies
justified that supportive therapies are the mainstay of treatment.
Conclusions: The cornerstone of therapy of CCHF is supportive treatment. The clinical efficacy of ribavirin for CCHF treatment is
questionable, and further randomized case-control clinical trials are required to confirm and recommend it for CCHF treatment.
Also, other treatment strategies, including administration of steroids, immunoglobulin, and monoclonal antibodies (mAbs) re-
quire more conclusive data. The promising antiviral drug for CCHF treatment is favipiravir.
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1. Introduction

Crimean-Congo hemorrhagic fever (CCHF) was first re-
ported among Russian soldiers in Crimea in 1994, and then
it was recognized in the Congo in 1956. CCHF has been
distributed in Russia, the Balkans, the Middle East, Cen-
tral Asia, Western China, and Africa. From 1998 to 2013, it
has been more prevalent in Turkey, Russia, Iran, Pakistan,
and Afghanistan (1). CCHF is caused by CCHF virus (CCHFV),
which is an RNA virus, and its vector is a tick of the genus,
Hyalomma. So, it is most commonly transmitted by a tick
bite and then by contact with “sheep and cattle” (1, 2). Also,
contamination with the blood of CCHF patients could en-
sue nosocomial outbreaks (1).

In Iran, CCHF was first reported in Sarab, Eastern Azer-
baijan province, in 1966; but many years before this report,
CCHF had been endemic in this region as Ghareh Mikh ty-
phoid (2). Many years later, a new outbreak with 24 cases
was reported in Sistan and Baluchistan (SB) province from

1999 to 2004 (3). CCHF is an acute febrile and fetal illness.
The case fatality rate (CFR) without treatment is between
26% to more than 80% due to severe hemorrhage, circula-
tory shock, multiple organ failure, and disseminated intra-
vascular coagulation (DIC) (1-4). Early diagnosis and treat-
ment of the disease can significantly reduce the CFR. The
mortality rate varies from 0 - 5% to greater than 80% in dif-
ferent regions and medical centers (1, 2, 4-6).

In vitro and in vivo studies demonstrated that ribavirin
is effective in treating CCHF, and it has been used for many
years. Some observational studies and the World Health
Organization (WHO) have supported its use in the treat-
ment of CCHF; however, many clinical trials have not con-
firmed the efficacy of ribavirin. In this regard, one review
study indicated that there is insufficient evidence to con-
firm ribavirin efficacy in the treatment of CCHF, and fur-
ther well-designed clinical trials are required to evaluate
its efficacy (1, 7). Also, favipiravir is another promising an-
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tiviral drug, which should be evaluated in clinical trials.
However, supportive therapy, including administration of
fluids and electrolytes, blood, and blood products such as
frozen plasma (FFP) and platelets are the mainstay of treat-
ment in CCHF (1, 6-8).

2. Objectives

This review aimed to investigate the effectiveness of
various components of treatment in CCHF, including spe-
cific antiviral drugs.

3. Method

This systematic review included 31 articles, three fact-
sheet from the WHO, Centers for Disease Control and Pre-
vention (CDC), and European Centre for Disease Preven-
tion and Control (ECDC), two editorial letters, and two text-
books from 2002 to 2020. Three of the 34 reviewed articles
had been published by the researchers of Zahedan Univer-
sity of Medical Sciences, Iran. The searched databases in-
cluded Google Scholar, PubMed, Med scope, Cochrane Li-
brary, WHO, CDC, and ECDC by keywords including CCHF
and treatment. Finally, the abstracts, results, and conclu-
sions of the articles were reviewed.

4. Results

The results showed that most studies had evaluated
the efficacy of antiviral drugs in CCHF and other therapeu-
tic options, including steroids, immunoglobulin, mono-
clonal antibodies, immune convalescent sera, and inter-
feron therapy, as well as general supportive therapies for
treating CCHF. In addition, these results included novel
therapies and future perspectives in CCHF treatment.

Arab-Bafrani et al., in a meta-analysis in 2019, surveyed
the results of 24 studies which had no heterogeneity and
publication bias to evaluate the crucial parameters in re-
lation to the efficacy of ribavirin in the treatment of CCHF
patients. Their results indicated that early administration
of ribavirin to CCHF patients was effective in reducing the
mortality rate by 1.7 fold, and delay in the administration of
this drug could increase the mortality rate by 1.6 fold. They
also found that adding corticosteroid to ribavirin for the
treatment of CCHF resulted in more reduction in mortality
rate by 2.3 folds (9). Finally, they concluded that ribavirin
is a crucial antiviral drug that should be used especially
in the early stage of disease, and the prescription of corti-
costeroids along with ribavirin can be effective in hemor-
rhagic phase with a significant reduction in mortality rate
(9).

Saijo (2018) studied the efficacy of specific antiviral
drugs on severe fever with thrombocytopenia syndrome
(SFTS) due to phlebovirus and reported that ribavirin had
inhibitory effects on SFTS virus replication in vitro. Favipi-
ravir inhibited the replication of SFTSV both in vitro and in
vivo in interferon alpha receptor (IFNAR- Ko) mice infected
with 1× 106 50% tissue culture infective dose (TCID50). The
study showed that favipiravir was more effective than rib-
avirin in the treatment of SFTS patients in Japan. Sanijo
described that favipiravir is a promising antiviral drug for
SFTS and as a novel therapy for CCHF but mentioned that
more case-control RCTs are needed to evaluate its efficacy
in SFTS and CCHF patients. Also, supportive therapies in-
cluding steroid pulse therapy and plasma exchange need
further study to evaluate their efficacy in SFTS and CCHF
treatment (10). Catherine H. in a review article described
that when the oral nucleotide analog drugs such as rib-
avirin and favipiravir are administered at high doses (150
mg to 300 mg/kg) they may inhibit RNA polymerase of
some viruses such as CCHF and Ebola virus in mice and
Ebola and Lassa fever viruses in primates. Therefore, favipi-
ravir can be used at high concentrations for antiviral ther-
apy of CCHF and Ebola patients and with ribavirin for treat-
ment of Lassa fever patients; however, favipiravir did not
completely inhibit CCHFV in some infected mice at above
mentioned doses and some of them died after the treat-
ment (11).

Braira et al., in a systematic review revealed that sup-
portive therapy including the administration of blood
products such as thrombocytes, erythrocytes, and fresh
frozen plasma in the early stage of disease is an effective
strategy to treat CCHE patients. Also, ribavirin is effective
in inhibiting CCHFV replication. There may be a synergis-
tic effect of chloroquine or chlorpromazine with ribavirin
for combination therapy of CCHF patients. Novel therapy
with MxA related to interferon induced GTPase family may
interfere with CCHFV replication. They discussed that de-
spite the evidence suggesting that oral ribavirin therapy is
effective against CCHF, a recent study did not show its effi-
cacy in reducing mortality rate, so its role in the treatment
of CCHF patients is controversial. Specific immunoglobu-
lin against CCHF may be used as a novel therapy for CCHF,
but the data about its efficacy is not sufficient (12).

Spengler et al. in a review on the therapeutic interven-
tion in CCHF in 2015, described the antiviral efficacy of rib-
avirin against CCHFV in cell culture and animal studies,
but its clinical efficacy was controversial. The timing of
prescription seems to be important, and it is required to
be initiated in the early stage of the disease to obtain the
best result. Further clinical trials are required to assess the
true effectiveness of ribavirin for CCHF. They stated that an-
other RNA virus inhibitor drug, favipiravir, was effective in
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vitro and in vivo against CCHFV (13). Interferon (IFN) had
no significant effect on pre-established cell infection with
CCHFV; so, its effect for post-exposure treatment of CCHF is
unknown. Specific monoclonal antibodies to surface gly-
coproteins of CCHFV (Gn and Gc) with neutralization ef-
fect in vitro did not necessarily indicate in vivo protection
against disease and fatality, which implies a complex inter-
action between antibody characters and host factors (13).

Intravenous and intramuscular specific immunoglob-
ulin derived from survived CCHF patients were used for
CCHF in Soviet Union, South Africa, Turkey, and Bulgaria;
but due to the lack of standard controls which prevented
producing conclusive results, none of the studies con-
firmed their efficacy for treatment or prophylaxis of CCHF
(13).

A systematic review on CCHF in pregnancy by Yurievna
Pshenichnaya et al. in 2017 discussed that there is no spe-
cific antiviral therapy for CCHF. The efficacy of ribavirin
for the treatment of CHF is controversial due to the dif-
ferent and uncertain results of previous studies. Based on
definite teratogenicity of drug in animal species, ribavirin
is contraindicated in pregnancy (pregnancy category x),
but due to high mortality rate of CCHF and risk benefit
ratio of drug in pregnancy, it can be used in high-risk pa-
tients, especially in the third trimester of pregnancy that
the disease is more fatal. Based on their data, 5/13 pregnant
women with ribavirin treatment and 15/23 cases without
treatment died, even though this difference was not sta-
tistically significant. Favipiravir is also contraindicated in
pregnancy with more established efficacy in animal model
for treatment of CCHF (14).

In a review article, Leblebicioglu et al. (2012) described
the case management and supportive treatment of most
patients. In the absence of specific antiviral treatment
of CCHF, supportive treatment is the mainstay of treat-
ment. Supportive treatment includes giving intravenous
isotonic fluid such as Ringer’s lactate solution or normal
saline, as well as parenteral nutrition. Blood products in-
cluding platelet, erythrocyte suspension, and fresh frozen
plasma (FFP) may be necessary for patients with massive
hemorrhage. In cases with respiratory and renal failure,
respiratory support and hemodialysis may be essential
for supportive treatment, respectively. Intravenous pro-
ton pump inhibitors (PPI) can be given for prevention of
gastrointestinal bleeding and oral progesterone for pro-
phylaxis or control of menstrual bleeding. There is not
sufficient data to recommend the administration of cor-
ticosteroid and intravenous immunoglobulin (IVIG) and
plasma exchange for treatment of CCHF (15).

In a review article in 2012, Keshtkar Jahromi et al. re-
viewed the development of therapy and prophylaxis for
CCHF. For this purpose, they reviewed the results of differ-

ent studies on different treatment options, and concluded
that for supportive therapy of CCHF, nonsteroidal anti-
inflammatory drugs (NSAIDs) are contraindicated, and in-
tramuscular injection should be avoided. Severe hemor-
rhage and hypothermia of CCHF cases should be treated
with FFP, crystalloid, and colloid infusions (16). They stated
that in six observational studies, ribavirin efficacy was un-
clear for prophylaxis, but it was effective in the treatment
of CCHF. Also, four historical comparison studies, three
non-randomized case-control RCTs, and three other obser-
vational studies in Iran and Turkey showed contradictory
results for the efficacy of ribavirin (16). However, in a ran-
domized clinical trial by Koksal et al. (2009), ribavirin did
not show any significant effect (16, 17). The data for efficacy
of immunoglobulin in the treatment and prevention of
CCHF is limeted and needs evaluation by RCTs. Monoclonal
antibodies (mab) to Gc surface glycoprotein of virus neu-
tralized CCHF, but non-neutralizing mabs to Gn protected
mice from lethal CCHF infection. As a whole conclusion, ef-
ficacy of ribavirin remains uncertain and further case con-
trol RCTs should be performed to evaluate the effectiveness
of ribavirin in the treatment of CCHF. However, they sug-
gested that clinicians should continue to administer rib-
avirin to suspected cases of CCHF (16).

In a review article by Saijo et al. in 2010 on recent
progress in treatment of CCHF and future perspectives of
therapy, they described that supportive therapies includ-
ing maintenance therapies such as hydration and blood
transfusion should be commenced as soon as possible. In
the case of disseminated intra-vascular coagulation (DIC),
treatment is complicated. For CCHF patients with findings
which is consistent with acute hemophagocytic syndrome
(VAHPS), high dose methylprednisolone had promising ef-
fect and should be one choice of therapies. They stated
that ribavirin, as a specific antiviral drug, inhibits CCHF
replication in vitro and in vivo, and it has been adminis-
tered orally or intravenously. The results of clinical studies
on ribavirin efficacy in the treatment of CCHF are contra-
dictory and there are no conclusive results on its efficacy.
However, ribavirin as the only specific antiviral drug in the
treatment of CCHF, was recommended to be prescribed as
soon as possible (18).

Hematologic and neurologic side effects of ribavirin
therapy are common, but severe adverse events were not
observed in different studies. Active immunoglobulins
against CCHF is derived from convalescent CCHF patients
seems to be effective, but due to lack of sufficient data, pas-
sive transfer of immunoglobulins is controversial. Further
case-control studies are required to determine its efficacy.
Saijo et al. explained that interferonα andβ induced MxA,
which belongs to GTPases and inhibits CCHFV replication
in vivo in endothelial and hepatoma cells of human due
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to interaction of MxA with nucleocapsid protein of CCHFV.
IFN therapy for CCHF was also reported in one paper, which
was terminated due to severe adverse effects (18).

According to final report summary of European re-
search results in 2010 - 2015, ribavirin had been approved
for treatment of CCHF, but its benefit is still under discus-
sion. Drug T-705 or favipiravir selectively inhibits the repli-
cation of CCHFV and is a valid alternative for ribavirin in
the treatment of CCHF. CCHF consortium supported the
clinical use of favipiravir for treatment of CCHF (19).

In 2013, the WHO described that general supportive
therapy is the mainstay of treatment in CCHF patients. In-
tensive monitoring for in time volume and blood replace-
ment therapy is necessary. Also, they expressed that oral
and intravenous ribavirin seems to be effective. Efficacy
of immune plasma of survived patients for treatment of
CCHF patients has not been demonstrated (20).

According to CDC in 2013, supportive care is the pri-
mary treatment for CCHF and includes intensive caring
for fluid balance and electrolyte abnormalities, hypoxia,
hemodynamic dysfunction, and secondary bacterial infec-
tion. CCHFV is sensitive to the antiviral act of ribavirin in
vitro and it has some benefits for treatment of CCHF (21).

Jabbari et al. studied the treatment and control strat-
egy in admitted CCHF patients in 2012. They described
that treatment of CCHF is primarily supportive and spe-
cific therapeutic drugs for CCHF therapy have limitations.
Fluid and electrolyte balance, hemodynamic and ventila-
tion support, and mild sedation are the main support-
ive therapies in the early phase of disease onset. Also,
there may be needed to administer blood products such
as erythrocytes, platelets, and fresh frozen plasma based
on hemostatic situation. Their observation indicated that
early prescription of ribavirin to CCHF patients at the first
5 days of illness improves the survival rate, shortens the
recovery time, and accelerates the return of laboratory in-
dexes to normal limits. Therefore, treatment with ribavirin
is indicated for suspected CCHF cases and post-exposure
prophylaxis in health care workers. Prescription of rib-
avirin along with corticosteroids could be an additional
component of the CCHF treatment protocol (22).

Mardani and Jahromi, in a review article on the CCHF
in 2007, stated that supportive therapy is the mainstay
of CCHF treatment, including maintenance of fluid and
electrolyte balance, circulatory volume, and treatment
of hypovolemic shock and bacterial infection. They pro-
nounced ribavirin as a guanosine analogue with activity
against RNA viruses. Some studies have demonstrated the
clinical efficacy of ribavirin for the treatment of CCHF, even
though it has not been approved by the Food and Drug
Administration (FDA). In the case of outbreaks with high
number of CCHF patients, an oral regimen of ribavirin is

recommended. In pregnancy, ribavirin is contraindicated;
however, in the sever form of CCHF in pregnancy, since
the benefits of ribavirin therapy outweigh the fatal risk of
drug, it should be recommended. In children, the usage of
ribavirin was not approved by the FDA (23).

Three historical cohort studies in Pakistan, Iran, and
Turkey indicated the efficacy of ribavirin in terms of fa-
tality and reduced the death rate. However, the study by
Ozkurt in 2006 in Turkey demonstrated only the shorter
recovery time, but there was not difference in terms of
the need for blood and blood products, hospitalization
time, and fatality rate between ribavirin-treated and con-
trol groups (23, 24).

Johnson et al. (2018) investigated the role of ribavirin
on CCHF treatment; they included five studies in the sys-
tematic review, and 18 studies were excluded due to the
high risk of bias. These 18 studies were non-randomized
and had not attempted to control the confounding fac-
tors, which induced a critical risk of bias. In their statis-
tical analysis, ribavirin was not confirmed in different as-
pects of reducing mortality, the length of stay in hospital,
and needing platelet transfusion even when ribavirin was
given in the early phase of CCHF disease. Also, there was
not sufficient data for adverse effects of drug and the need
to discontinue treatment with ribavirin in CCHF patients.
They concluded that reliable evidence to determine the ef-
fectiveness of ribavirin is insufficient, and a large placebo
controlled RCT is required to evaluate its effect (7).

In a review article by Keshtkar Jahromi in 2014 on CCHF
treatment and preventive strategies, it was represented
that there was no confirmation for the clinical efficacy of
ribavirin, but due to the safety of short duration of treat-
ment with ribavirin and the high CFR of CCHF, it is justi-
fied to use ribavirin for treatment of suspected cases in en-
demic areas. The efficacy of anti-CCHF immunoglobulin
or immune sera, as well as monoclonal antibodies specific
to Gn and Gc as surface glycoprotein of CCHFV and IVIG
have not been approved. High dose of methylprednisolone
accelerated improving the platelet and WBC count and D-
dimer level in patients with hemophagohistiocytosis. So,
these data supported the prescription of high-dose steroid
in severe disease, but further studies are required to deter-
mine the steroid effect (25).

The ECDC issued a fact sheet about CCHF in 2017 in
which stated that there is no validated specific antiviral
therapy for CCHF; so, its treatment is dependent on sup-
portive management, including early prescription of FFP,
platelet, and erythrocyte preparations. As antiviral drug,
ribavirin has been used intravenously or orally with clini-
cal efficacy in some studies, but with no confirmed bene-
fit. Immunoglobulin taken from convalescent patients of
CCHF should be further evaluated for treatment (26).
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Oestereich et al. in 2014 evaluated antiviral efficacy of
oral ribavirin arbidol and T-705 (favipiravir) on CCHF in a
mouse model. They found that favipiravir is highly potent
on CCHFV in vitro and in vivo, even its in vivo effect is more
than ribavirin for CCHF treatment. Co-administration of
both drugs induced benefit rather than side effects (27).

Bodur et al. in 2010 studied the effect of oral ribavirin
in 10 patients, and they did not find any effect on the viral
load and disease progression in comparison with 40 con-
trol patients (28).

Koksal et al. (2009) conducted a prospective random-
ized cohort study on 136 cases on the efficacy of ribavirin
in the treatment of CCHF in the eastern Black Sea region
of Turkey country; ribavirin and supportive treatment was
given to 64 patients, and 72 patients received only support-
ive therapy. They concluded that ribavirin had no effect on
CCHF prognosis, leukocyte count, and hospitalization du-
ration (17).

Ozkurt et al. in 2005 studied the clinical features and
efficacy of ribavirin therapy in 60 admitted cases of CCHF
in a case-control study. They found no significant differ-
ence in terms of the need for blood and blood products,
mean hospitalization period, fatality rate, and hospital ex-
penses between the two groups; however, the recovery
time was shorter in the treatment group (24).

In a review article on therapeutic management of
CCHF, Fernando et al. (2012) in Spain did not confirm the
efficacy of steroid for CCHF treatment in small case series.
However, close laboratory monitoring along with fluid
and electrolyte balance should be maintained. Platelet,
erythrocyte preparations, and FFP are recommended for
treatment of hemorrhagic complication. Also, they de-
scribed that better designed clinical trials must be done
to improve the evidence on the efficacy of ribavirin, favipi-
ravir, immunotherapy with serum from convalescent pa-
tients, immunoglobulins, monoclonal antibodies, IFN in-
ducible GTPase (MxA), and other experimental drugs such
as chloroquine and chlorpromazine. Therefore, they con-
cluded that the cornerstone of CCHF treatment is support-
ive therapy, but in severe CCHF cases, intravenous ribavirin
is justified to be administered. Also, they stated that favipi-
ravir could be a suitable treatment for CCHF, while umifen-
ovir did not show any effect (29).

Mardani, in an editorial report to Archive of SID in
2019, expressed that the overall efficacy of ribavirin for
treatment of CCHF was 80% in confirmed cases and 34% of
suspected cases, while in the systematic review by Soares-
Weister et al. the effectiveness of ribavirin for treatment
of CCHF was not confirmed. Also, a systematic review and
meta-analysis of 24 studies by Arab-Bafrani et al. showed
that ribavirin noticeably reduced the mortality rate (by
1.7 fold) (9, 30). Mardani stated that further studies as

double-blind randomized clinical trials are required to
concentrate on treatment and prevention options, includ-
ing favipiravir, IVIG, steroids, and mabs (30).

The results of an international multicenter retrospec-
tive analysis among research centers in Turkey, Iran, and
school of medicine of Johns Hopkins University on rib-
avirin in the treatment of CCHF in 2016 found that ribavirin
did not improve the outcome in CCHF patients (31).

Onder Ergonul, in 2014, stated that the RCTs which did
not find any effect for ribavirin were biased due to the in-
clusion of late cases. Ribavirin may not be effective at the
late stage of disease, and the sample size in these RCTs was
not calculated. Also, he referred to another biased study in
which without the administration of ribavirin the CFR was
5%, while in another study with the early use of ribavirin,
the CFR was 2.9%; so, the 5% fatality rate could not be ac-
cepted as a normal rate. Finally, he described that ribavirin
has been found to be effective for the treatment of CCHF
and as post-exposure prophylaxis (32).

Sharifi-Mood et al. in 2003 studied the efficacy of rib-
avirin for the treatment of children with CCHF; they eval-
uated 29 children with confirmed CCHF and treated 25 out
of 29 children with oral ribavirin within the first three days
of illness onset. The recovery rate was higher in the chil-
dren who were treated during the initial three days than
cases who were treated after this time (84 versus 25%). They
concluded that oral ribavirin was an effective treatment in
children with CCHF (33).

Elaldi et al. in 2007 studied the efficacy of oral rib-
avirin in confirmed CCHF cases. The survival rate of their
treatment and control groups was 93 and 88%, respectively,
which was not statistically significant; therefore, they con-
cluded that ribavirin was not effective (34).

Mardani et al. in 2003 studied the efficacy of oral rib-
avirin in the treatment of CCHF. They compared the mor-
tality rate of 139 suspected and 69 confirmed cases of CCHF
based on oral ribavirin therapy. They found that the effi-
cacy of ribavirin therapy was 80% among CCHF confirmed
cases and 34% among CCHF suspected cases. They con-
cluded that ribavirin was effective for treating CCHF (35).

5. Conclusions

Supportive treatments such as infusion of fluids, elec-
trolytes, and blood products including platelet, erythro-
cyte preparations, and FFP in the case of bleeding and also
intensive monitoring of clinical signs and laboratory data
are the mainstay of treatment in CCHF patients. Other
treatment options, including immunoglobulin, immune
sera from survived patients, mabs against surface glyco-
proteins of CCHFV, IFN therapy, and high-dose steroid in
the case of VAHPS complication seem to be effective, but
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none of them are recommended in the treatment of CCHF
due to lack of sufficient and conclusive data. However, fur-
ther randomized case-control clinical trials are required to
determine the efficacy of the abovementioned treatment
strategies.

There is still no confirmed specific antiviral drug for
the treatment of CCHF. Ribavirin, a guanosine nucleotide,
inhibits replication of CCHFV in vitro and in vivo. It has
been used orally or intravenously in the treatment of CCHF
patients for many years, but the results of many studies in
this systematic review on the clinical efficacy of ribavirin in
the treatment of CCHF cases were contradictory, and more
case-control RCTs are required to confirm the efficacy of
ribavirin in the treatment of CCHF.

Favipiravir, another antiviral drug, has been more ef-
fective than ribavirin in vivo in mouse model; therefore, it
is a promising effective antiviral drug in the treatment of
CCHF patients. Currently, ribavirin is justified by WHO, and
some studies for the treatment of CCHF suspected cases
and can be used in severe forms of CCHF intravenously or
orally along with supportive therapies. If supportive treat-
ment is initiated in the early phase of illness onset, it im-
proves the survival rate significantly. Moreover, ribavirin
is preferred to be administered in the first three days of
disease onset to decrease the mortality rate based on the
studies that their results are compatible with the efficacy
of ribavirin in the treatment of CCHF.
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