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Abstract

Aim: This study represents the epidemiological, clinical and laboratory characteristics of
Crimean-Congo Hemorrhagic Fever (CCHF) infection in children.

Methods: In thisretrospective study, there were included 27 children infected with CCHF
virus. They were treated in the Infectious Diseases Clinic at the University Clinical Center
of Kosovo during the time period 2006-2011.

Results: From the 27 children with CCHF, 21 were male (77.8%) and 6 were female
(22.2%). Age varied from 16 months to 15 years. The dominating age group was 10-15
years, with atotal of 19 cases (70.3%). The mgjority of children (77.8%) had a history of
tick bite. Fever, muscle pain, joint pain, nausea, and vomiting dominated the clinical picture.
Increased levels of CPK, LDH, leucopenia and thrombocytopenia were more pronounced
in the age group of 10-15 years. CCHF infection was confirmed through ELISA and by
real-time polymerase chain reaction (RT-PCR). Ribavirin was given to 51.8% of the cases.
Only one case had a fatal outcome. The case fatality ratio was 3.7%.

Conclusion: Crimean-Congo Hemorrhagic Fever is apotentially lethal disease. Milder forms
of disease are noted in pediatric patients with CCHF. No significant differencesin cytokine
level are reported between pediatric patients and adults that could count for less severe
forms of CCHF in children. Developing immune system of children may be partly responsible
for the differences in the disease course of CCHF observed in this age group.
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Introduction

Crimean-Congo hemorrhagic fever (CCHF) is an
acute viral disease. It is caused by the CCHF virus,
a member of the genus Nairovirus from the
Bunyaviridae family. CCHF is primary a zoonosis,
it causes an asymptomatic infection in the affected
animals, but once transmitted to humans it can
cause a devastating disease with a mortality rate
up to 30% (1,2). The CCHF virus is transmitted
to humans mainly through tick bites of the
Hyalomma genus species and aso through direct
contact with the excretions, secretions and tissues
of infected humans and animals. The Republic of
Kosovo is an endemic region for CCHF, with
epidemic outbreaks occurring every 4-5 years (3).
The first recognized case of CCHF in Kosovo dates
back to the year 1954 (3). An authentic strain of
CCHF virus from Kosovo, named Kosova Hoti,
has been discovered. The complete sequence of
its genome revealed that this strain is a highly
virulent one (4). CCHF sets as an acute febrile
illness with fever, chills, muscle pain, and headache
followed by severe hemorrhagic diathesis.

The aim of this study was to describe the epidemio-
logical, clinical and laboratory characteristics of
CCHF infection among children in Kosovo.

Methods
This study included 27 children infected with
CCHF virus, who were treated in the Infectious

Diseases Clinic at the University Clinical Center of
Kosovo during the time period 2006-2011. Patients
were divided into two groups. group one included
patients from 1-9 years old and group two included
patients from 10-15 years old. The diagnosis of
CCHF was made through epidemiological, clinica
and biochemical data and was confirmed by ELISA
and RT-PCR.

Results

From the 27 children with CCHF, 21 were male
(77.8%) and 6 were female (22.2%). Age varied
from 16 months old to 15 years old. The dominating
age group was 10-15 years, with atotal of 19 cases
(70.3%). The admission day after disease onset
varied from day 1 of disease to day 7. Based on
the geographic distribution, cases from Malisheva,
aregion in the central part of Kosovo, dominated
with atotal of 15 cases (56%).

The majority of cases (56%) were hospitalized
during the month of June. History of tick bites was
present in 21 cases (77.8). Two cases (7.4%)
acquired the disease through direct contact. In four
cases (14.8%), the history of transmission was
unknown. The average incubation period was 3.4
days. Fever was found in 100% of the cases,
muscle and joint pain in 77.7% of the cases, nausea
and vomiting in 29.6% of the cases, whereas
headache was present in 25.9% of the cases
(Table 1).

Table 1. Common clinical findings of CCHF in children compared to adults

Children 1-15y.  Children 0-9y. Children 10-15Yy. Adults

Symptoms N (%) N (%) N (%) N (%)
Fever 27 (100) 8 (100) 19 (100) 50 (83.3)
Headache 7 (25.9) 2(25) 5(26.3) 38 (63.3)
Muscleand joint pain 21 (77.7) 5(62.5) 16 (84.2) 57 (95.0)
Fatigue 21 (77.7) 7 (87.5) 14 (73.6) 57 (95.0)
Dizziness 5(18.5) 2(25) 3(15.7) 40 (66.7)
Vomiting 8 (29.6) 3(37.5) 5(26.3) 34 (56.6)
Diarrhea 4 (14.8) 2(25) 2 (10.5) 8(13.3)

Hemorrhagic syndrome was more prevaent inthe  (52.6%). Among patients of group two, the most
age group 10-15 years, with a total of 10 cases common hemorrhagic manifestations were injected
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sclera, epistaxis, subcutaneal hematoma and
melena, whereas in group one, bleeding tendency
was observed in only two cases in the form of
petechiae and injecting sclera. Other hemorrhagic

manifestations as gingivorrhagia, vomiting blood,
hematoperitoneumi, or hemorrhagic pleuritis were
observed only at ages 10-15 years (Figure 1).

Jaundice was not observed in any of the children

Figure 1. Hemorrhagic manifestation of CCHF in pediatric patients treated at the Infectious
Diseases Clinic, UCC Pristina, 2006-2011

with CCHF compared to adult form of CCHF, where
liver dysfunction is acommon finding.

No marked difference was noted in cardiovascular
manifestationsin both groups. Central nervous system
manifestations are rare findings in children compared
to adults. CNS dysfunction was noted in 7.4% of the
children in the age group 1-9 years. The alanine (ALT)
and aspartate transaminase (AST) level were not

markedly increased in children, whereas increased
levels of CPK and LDH were noted mostly in the
age group of 10-15 years. Upon admission, levels of
these enzymes were noted to be as high as AST-818
U/L (normal range >42 U/L); ALT-349 U/L (normal
range > 42 U/L ); CPK- 3021 U/L (normal range 10
to 120 meg/L), and LDH- 8067 U/L (norma range
114-240 U/L) [Figure 2].

Figure 2. Levels of liver enzymes, CPK and LDH according to the age groups in children and
adults in Kosovo
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L eucopeniawas present in four patients from group
two; the lowest leve reported was 1.6 x 103 mm?
and aso in one patient from group 1 with the level
being aslow as 3.0 x 103mm?3. Thrombocytopenia
was found in four patients from group two up to
10x10%liter (normal range 140 - 400 x 10%litre) and
in one patient from group one up to 49x10%liter.
Anemia was found in recovery phase of disease in
five patients, the lowest reported count was
2.9x10%cellglliter (norma range, 4.5 - 5.9 x10%celld/
liter). All cases of CCHF were confirmed through
RT-PCR and ELISA. ELISA IgM was positive on
day six of the disease, while ELISA 1gG was positive
by day eleven of disease onset. Treatment with
ribavirin was initiated in 14 cases, nine patients
received intravenous therapy, wheress five patients
received ord therapy. Ribavirin therapy was sarted
on days 3-6 of disease onset. Only one case had a
fatal outcome. The case fatdlity ratio was 3.7%.

Discussion

Crimean-Congo hemorrhagic fever is an acute tick-
borne viral disease with cases reported from
Africa, Asiaand Southeastern Europe (1,2,5,6). Its
high mortality rate makes CCHF a potentially lethal
disease. Tezer et al. (7) and Ozsurekci (8)
characterize the disease by four phases. incuba-
tion, prehemorrhagic phase, hemorrhagic phase and
convalescence. The incubation period varies
according to the mode of transmission and the viral
load acquired (5). CCHF sets as a febrile illness
with the most reported symptoms being fever,
muscle pain, joint pain and headache, followed by
mucocutaneous and visceral bleedings. Fatal
outcomes usually occur in the hemorrhagic phase
due to severe bleeding disorder causing cerebral
hemorrhage, anemia, hemorrhagic shock, DIC,
multiple organ failure and coma (1,5). Laboratory
findings of CCHF consist of anemia, leucopenia,
thrombocytopenia, increased levels of AST, ALT,
LDH, CPK, increased levels of fibrin degradation
products, prolonged prothrombin time (PT) and
prolonged activated partial thromboplastin time
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(aPTT), as well as increased cytokine levels such
asTNFa, IL-1, IL-6, and IL-10 (5). Supportive
treatment consisting of fluids, transfusion of FFP,
erythrocyte and thrombocyte solutions, corticosteroids
and antiviral therapy with ribavirin are the mainstays
of CCHF treatment (5,6).

CCHF in our pediatric cases was noted to have a
milder form. Our pediatric patients with CCHF
presented with fever, myalgia, arthralgia and
headache, but hemorrhagic manifestations and liver
dysfunction were less present compared with findings
in adults (5,7,8). Tezer et al. (7) and Ozsurekci et al.
(8) dso reported similar findings in their studies of
pediatric patients with CCHF. The pathophysiology
of CCHF is not well-defined, but it is known that there
is a complex interplay between viral replication,
immune system and vascular endothelium. Ergonul
et al. suggested that the massive cytokine release
could be responsible for fulminant CCHF disease
(9). There were considerations that the differences
in cytokine levels in pediatric patients may be
responsible for the milder disease course in these
patients. However, Oszurekci et al. did not find any
significant difference in cytokine levels between
pediatric and adult patients (8). There isinsufficient
data on this matter. To date, the milder form of
CCHF in children can only be explained by the
immature immune system of children against
CCHF virus. Hopefully, in the future, there will be
sufficient research that could help explain this
phenomenon.

Conclusion

Congo-Crimean hemorrhagic fever is a potentialy
lethal disease. Milder forms of disease are hoted in
pediatric patients with CCHF. No significant
differencesin cytokine levels are reported between
pediatric patients and adults that could count for less
severe forms of CCHF in children. Devel opment of
the immune system of children may be partly
responsible for the differencesin the disease course
of CCHF observed in this age group.
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