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Original Article
Serum resistin levels may be new prognostic factor
of crimean-congo hemorrhagic fever
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Abstract: Crimean-Congo hemorrhagic fever (CCHF) virus can cause potentially fatal infections in humans. During
this disease, cytokines are intensive released. Resistin which is a good marker of inflammation is an adipocytokine
released from adipose tissue. We aimed to investigate whether serum resistin level in patients with CCHF has a
prognostic value in predicting recovery time. Twenty men and 22 women (a total of 42 CCHF patients) and a similar
age group of 40 healthy individuals (16 men and 24 women) were included in the study. Hematologic tests, serum
resistin level, C-reactive protein (CRP) and others biochemical values of all the two group subjects were evaluated.
Multivariate logistic regression analysis was performed. Resistin level of patients with CCHF was higher than the
controls (1252.6+864.7 ng/ml vs. 824.1+224.6 ng/ml, p=0.003). There was strongly association among recovery
time, increased resistin level (p < 0.001), prothrombin time (PT) (p < 0.001), INR (p < 0.001), decreased white blood
cell count (WBC) (p=0.012) and lower platelet counts (p=0.007). Serum resistin level is significantly elevated in
CCHF patients. Resistin level may be a good prognostic factor to predict recovery time in patients with CCHF.
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Introduction mononuclear cells, macrophages, neutrophils,

) ) ) and the placenta [4]. Resistin is a member of
Crimean-Congo hemorrhagic fever (CCHF) virus the cysteine-rich secretory protein family it is
can bring about potentially fatal infections in 12.5-kDa peptide with a 108-amino-acid, the
humans. Its symptoms include sudden onset of other members of this family referred to as
high fever, Chi_”S’ severe headache, diz_ziness, resistin-like molecules [5]. It competes with
fatigue, myalgia, back and abdomen pain, nau- lipopolysaccharides to bind Toll-like receptor

sea, vom|t!ng, ploody d|arrhea,. mt_JcosaI-skm and may act as a pro-inflammatory cytokine in
hemorrhagic lesion, neuropsychiatric and car- .
the monocytes [6]. Serum resistin level has a

diovascular changes [1]. In drastic cases it ma . .
8 [.] ) . y strong correlation with serum CRP level and
advance to organ failures and disseminated . .
. . . . . pro-inflammatory cytokines such as TNF-a and
intravascular coagulation. During the infection IL-6 [7-9]. In addition, it is known to be elevated
the deterioration of endothelial cell function ) . ’ o i
in severe bacterial and viral infections such as

may change vascular permeability leading to . ) . o
sepsis and chronic viral hepatitis [10-12].

the hemorrhage [2]. Elevated levels of pro- ) - ‘ 3
Studies conducted on patients with sepsis have

infammatory cytokines such as interferon e
gamma (IFN-y) and tumor necrosis factor alpha demonstrated resistin level to be correlated

(TNF-a) with interleukin (IL)-10 which inhibits with infection severity and have reported resis-
cell-mediated immunity by down regulating tin level to be a prognostic factor in patients
IL-12 expression may be important in CCHF with sepsis [13-15].

pathogenesis [1, 3]. . . . .
In this study, we aimed to investigate whether

Resistin is adipocytokine that is found in adipo- serum resistin level in patients with CCHF has a
cytes, muscles cells, pancreatic islet cells, prognostic value in predicting recovery time.
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Resistin in CCHF

Material and methods
Patient selection

This study was carried out according to the
guidelines of the Helsinki Declaration and was
approved by the local ethics committees. Forty-
two patients diagnosed with CCHF (22 females,
20 males) who had admitted to the Infectious
Disease Department of Ataturk University
Medical School Hospital were enrolled in the
study. All the patients with tick bite were called
every day for follow up. During the follow up
patients who showed the disease symptoms
such as high fever, chills, severe headache, diz-
ziness, fatigue, myalgia, back and abdomen
pain, nausea, vomiting, bloody diarrhea, muco-
sal-skin hemorrhagic lesion and/or those with
impaired laboratory parameters were consid-
ered as CCHF and were hospitalized.

A blood sample of 1.5 ml was drawn from each
patient and was sent according to the rules of
cold chain to Refik Saydam Hygiene Institute
(RS HM, CCHF reference center), Ankara, Turkey
a reference laboratory of CCHF. At this center
the diagnosis was confirmed by detecting the
nucleic acids via real-time reverse transcrip-
tase polymerase chain reaction (PCR) [16].
According to PCR results patients with positive
viral RNA were accepted to have CCHF and
were included in the study. The first day of the
disease was accepted to be the day in which
the blood samples were drawn.

Additionally, specific immunoglobulin (Ig) M
antibodies were checked from the serum on
the 6" day after drawing the samples. IgM level
was measured via Elisa test (anti-CCHFV IgM,
ELISA IgM capture assay) and IgM > 1/128 titer
was accepted to be positive. The reagents used
for 1gM tests were kindly provided by the
Centers for Diseases Control and Prevention
(CDC), USA [16]. The reason is that IgM starts to
be positive after 4-6 days [17]. IgM results con-
firmed the accuracy of PCR.

Recovery time

The recovery from CCHF was considered when
the patient’s complaints and symptoms were
disappeared or when the laboratory parame-
ters became normal. PCR test was repeated for
all the patients and when the viral RNA was not
detected the day in which the sample was
drawn was considered as the recovery day. The
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interval between the day in which viral RNA was
detected and the day in which it disappeared
was considered as the recovery time. IgM mea-
surement was not repeated and IgG was not
measured as they turn positive from the 6™ day
and lasts for 1 year for IgM and 5 years for IgG
[a71.

Control group

A total of 40 healthy subjects (24 females, 16
males) were included in the control group. The
patients included in the control group were not
definitely exposed to tick bite, had not acute or
chronic inflammatory disease or any other
infectious disease. Additionally, subjects with
history of diabetes, hypertension, hyperlipid-
emia, coronary artery disease, chronic obstruc-
tive pulmonary disease, cirrhosis, portal hyper-
tension, hematological disorders and malig-
nancies were excluded from the patients and
the control group. All the subjects were non-
smokers and were not consuming alcohol or
using drugs. As the patients in the control group
were not exposed to tick bite PCR and IgM were
not measured.

Biochemical and hematological parameters

The biochemical parameters were measured
after 12 hours of fasting. The serum samples
were stored at -30°C. Serum fasting plasma
glucose (FPQ), urea, creatinine, aspartate ami-
notransferase (AST), alanine aminotransferase
(ALT), and other biochemical parameter levels
were measured using photometric assays and
an Abbott Architect C16000 analyzer (Abbott
Diagnostics, USA). C reactive protein (CRP) lev-
els were measured using the nephelometric
method of the Coulter Image 800 device
(Beckman, USA). The hematological tests like
white blood cell (WBC), platelets, and hemog]lo-
bin (Hb) were checked using the Abbott Cell-
Dyn Ruby analyzer (Abbott Diagnostics, USA).
Coagulation parameters were measured with
Diagnostica Stago kit in STA Compact Coa-
gulation analyzer.

Resistin measurement

Serum resistin levels were quantified by
enzyme-linked immunosorbent assay (ELISA)
using a commercially available kit (RayBiotech,
Inc., USA). The procedure for ELISA method was
performed according to the manufacturer
instructions. Absorbance was measured at
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Table 1. The main characteristics and hematologic parameters

for the 2 groups

Control (mean+SD) CCHF (meantSD) P value

Age (years) 39.0+11.2 43.8+13.8
Gender (M/F) (n) 16/24 20/22
Recovery time (days) 12.842.5
WBC (x10°%/L) 7.4+2.5 2.5+1.0
Neutrophils (x10°/L) 4.5+2.0 1.4+0.8
Lymphocytes (x10°/L) 2.0+0.8 0.7+0.4
Hb (g/dL) 13.8+1.8 13.31£2.0
Platelets (x10°/L) 255.3+54.5 78.8143.8
PT (sec) 13.0£1.0 14.742.5
aPTT (sec) 30.2+3.3 32.145.4
INR 1.0+0.1 1.840.2

0.115

the differences among all the
parameters between the CCHF
and the control groups were ana-
lyzed using independent sample

t-tests for normal distribution
0.156 parameters and Mann-Whitney U
test for non-normal distribution
0.001 parameters. The relationship bet-
0.001 ween the variables was analyzed
0.001 using Pearson’s correlation. Ste-
0.109 pwise multivariate (MVA) logistic
0.001 regression analyses were per-
0.001. formed also for them. The results
’ are given as odds ratio (OR), 95%
0.068 confidence interval (Cl). The differ-
0.001

Abbreviations: CCHF, Crimean Congo hemorrhagic fever; M, male; F, female;
WBC, white blood cell counts; PT, prothrombin time; aPTT, activated partial
thromboplastin time; INR, international normalized ratio.

Table 2. Results of biochemical parameters for the 2 groups

Resistin (ng/ml) 1252.6+864.7 824.1+224.6
FPG (mg/dl) 107.6+24.2 98.1+9.6
Urea (mg/dl) 34.6+6.4 30.0+8.0
Creatinine (mg/dl) 1.0+0.2 0.84+0.2
AST (1U/L) 157.6+162.1 23.1+10.0
ALT (IU/L) 99.5+88.5 21.4+13.9
GGT (IU/L) 68.8+86.1 36.8+16.1
Thil (mg/dl) 1.2+0.5 0.8+0.3
Ibil (mg/dl) 0.8+0.4 0.3+0.1
LDH (IU/L) 463.7£257.0 195.8+33.6
CPK (IU/L) 448.3+528.4 70.3+17.7
CRP (mg/dl) 3.2+6.5 0.7+0.6
ESR (mm/hr) 19.9+14.6 16.5+13.7

ences were considered significant
at p <0.05.

Results

Main characteristic and hemato-
logical and biochemical param-

0.003 eters
0.158
0.700 The mean age of CCHF patients
’ was 43.8+13.8 years and the
0.001

mean age of the control group
0.001 subjects was 39.0+11.2 years.
0.001 WBC (2.5+1.0 x109L), neutro-
0.559 phils (1.4+0.8 x10°/L), lympho-
0.001 cytes (0.7+0.4 x10°%/L) and plate-
0.001 lets (78.8+43.8 x10°/L) counts of
0.001 CCHF patients were significantly
0.001 lower than WBC (7.4+2.5 x10°%/L,
0'019 p < 0.001), neutrophils (4.5+2.0
0'290 x10%/L, p<0.001), lymphocytes

Abbreviation: CCHF, Crimean Congo hemorrhagic fever; FPG, fasting plasma
glucose; AST, aspartate aminotransferase; ALT, alanine aminotransferase; GGT,

gamma glutamyl transferase; Thil, total bilirubin; Ibil, direct bilirubin; LDH, lac-

tate dehydrogenase; CPK, creatine phosphokinase; CRP, C reactive protein; ESR,

erythrocyte sedimentation rate.

(2.0+£0.8 x10°%L, p < 0.001) and
platelets (255.3+54.5 x10°%/L, p <
0.001) counts of the control group.

Prothrombin time (PT) (14.7+2.5
sec), international normalized ratio
(INR) (1.84£0.2), resistin (1252.6+

450 nm wavelength using an ELISA reader.
Resistin levels were presented as ng/mL. The
intra-assay and inter-assay coefficients of vari-
ation (CV) were < 10% and < 12%, respectively.
The sensitivity was 2 pg/mL.

Statistical analysis

SPSS for Windows (ver. 13.0; SPSS, Chicago,
IL, USA) was used for data analysis. All the
results were analyzed suing the Kolmogorov
Smirnov to determine normal and non-normal
data distribution. The statistical significance of
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864.7 ng/mL), creatinine (1.0+0.2 mg/dl), AST
(157.6+162.1 1U/L), ALT (99.5£88.5 IU/L) and
CRP (3.2+6.5 mg/dl) levels of CCHF patients
were significantly higher than control group’s
PT (13.0£1.0 sec, p<0.001), INR (1.0+0.1,
p<0.001), resistin (824.1+224.6 ng/ml, p=
0.003), creatinine (0.8+0.2 mg/dl, p < 0.001),
AST (23.1+10.0 IU/L, p < 0.001), ALT (21.4+
13.9 IU/L, p < 0.001) and CRP (0.7+0.6 mg/dlI,
p=0.019) levels. The results of patients’
sociodemographic characteristics, hematologi-
cal and biochemical parameters are shown in
Tables 1, 2.
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Pearson correlation analyses

There was a negative correlation between
recovery time and WBC (r=-0.775, p < 0.001),
neutrophils (r=-0.699, p < 0.001), lymphocytes
(r=-0.698, p < 0.001) and platelets counts (r=-
0.844, p < 0.001). There was a positive correla-
tion between recovery time and resistin (r=
0.386, p < 0.001), PT (r=0.342, p=0.002), INR
(r=0.848, p < 0.001), CRP (r=0.234, p=0.037),
FPG (r=0.269, p=0.016), creatinine (r=0.355, p
< 0.001), total bilirubin (r=0.319, p=0.004),
indirect bilirubin (r=0.505, p < 0.001), AST
(r=0.494, p < 0.001), ALT (r=0.519, p < 0.001),
lactate dehydrogenase (LDH) (r=0.551, p <
0.001), and creatinine phosphokinase (CPK)
(r=0.405, p < 0.001).

MVA

The effects of resistin and the other indepen-
dent parameters on recovery time were investi-
gated by performing stepwise logistic regres-
sion analysis. WBC counts (OR -0.01, 95% ClI
-0.01--0.1, p < 0.001), platelet numbers (OR
-0.014, 95% CI -0.007--0.004, p=0.007), PT
(OR -0.726, 95% CI -1.145-0.306, p < 0.001),
INR (OR 10.0, 95% CI 7.11-12.97, p < 0.001),
and resistin (OR 0.2, 95% CI 0.11-0.24, p <
0.001) levels were found to be strongly predic-
tor of recovery time. Other parameters were not
statistically significant.

Discussion

Depending upon the results of our study the
count of WBC, neutrophils, lymphocytes and
platelets of the patients with non-fatal CCHF
was quite lower than the healthy control group.
PT and INR of these patients were higher than
the control group. In addition, serum resistin,
glucose, AST, ALT, urea, creatinine, LDH, biliru-
bin, CPK and CRP levels of CCHF patient group
was significantly higher than the control. When
the recovery time of the patients group was
evaluated using MVA, resistin level, PT and INR,
the count of WBC and platelets were found to
be predictors of the recovery time. Our results
have shown also CRP and ESR levels to be
unpredicted of the recovery time for patients
with CCHF.

Extensive proinflammatory cytokines such as
TNF-a and IL-6 are released in response to the
viral infection in CCHF patients. It is known that
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the release of TNF-a0 and IL-6 increase serum
resistin level [3, 18, 19]. Many studies have
shown resistin being a good predictor of inflam-
mation [20, 21]. Also, resistin enhanced the
secretion of pro-inflammatory cytokines, such
as TNF-a and other pro-inflammatory cytokines
[14]. Resistin may probably plays an important
role in acute inflammatory in CCHF due to
excessive and sustained cytokines circulation.
Our results have shown serum resistin level of
CCHF group to be significantly higher than the
control group. This elevation may indicate the
release of an adipocytokine resistin secondary
to the release of pro-inflammatory cytokines
such as TNF-a and IL-6. Cytokine and resistin
release will continue as long as there is the viral
infection, thus resistin may be a strong prog-
nostic factor to demonstrate the severity of the
disease and the possible recovery time.

There was no correlation found between CRP
level of the patients and the recovery time. CRP
is a good marker for systemic infection [22].
However, as it can increase in non-infectious
situations with chronic inflammation it is con-
sidered as a nonspecific marker [23]. Although
procalcitonin is available for usage in bacterial
infections, specific marker for viral infections is
not available [24, 25]. While CRP is a good
marker for bacterial infections it is not good for
viral infections. The reason this inadequate
elevation of CRP is that viral infections lead
relatively to low acute phase reactions [26].
There is a strong correlation between the leuko-
cytes counts and CRP level; however, it has
been reported that CRP level increases mildly
or does not increase at all in leucopenia [27].
On the other hand, CRP release from liver tis-
sue is stimulated by cytokines such as TNF-«
and IL-6. CRP synthesis has been reported to
be decreased in acute liver failure [28]. In our
study, CRP level has been found to be not prog-
nostic in the patients with CCHF. In addition,
the higher levels of AST, ALT, PT and INR than
the control group may show the presence of
liver tissue damage via hemophagocytosis
related to the release of intensive cytokines in
CCHF patients. Being the viral infection with
manifestations of leucopenia and acute liver
failure explains why CRP is not a prognostic fac-
tor in CCHF patients. Additionally even though
there is no liver failure CRP does not increase
enough in viral infections so it is not a suitable
parameter to be show CCHF prognosis.

Int J Clin Exp Med 2014;7(10):3536-3542



Resistin in CCHF

During CCHF infection pro-inflammatory cyto-
kines like IL-6 and TNF-« is released excessive-
ly from macrophages and T-lymphocytes [29,
30]. These cytokines leads to the development
of pancytopenia and acute organ damage via
both endothelial damage and reactive hemo-
phagocytosis [31]. In our study, there was a
strong correlation among recovery time and
WBC, platelet counts, creatinine, FPG, LDH,
CPK, AST, ALT PT and INR. Factors that demon-
strate CCHF disease course to be sever include
Low WBC and platelet numbers, high levels of
AST, ALT, creatinine, LDH and CPK and pro-
longed PT and INR CCHF patients of this study
had a mild course of the disease so there was
no organ failure. Our study suggests that resis-
tin level may be a prognostic factor for recovery
time and mortality as it directly estimates the
recovery time especially in sever patients with
organ failure including liver, kidney and pancy-
topenia. The reason is that release from adi-
pose tissue may be increased secondary to
excessive release of cytokines in CCHF pa-
tients. Excessive release of cytokines in CCHF
patients affects the course of the disease.
Thus unlike CRP serum resistin level may be a
good prognostic factor in CCHF.

In our study, the results might be influenced by
the absence of mortality and the selected
patients being mild cases. In more severe CCHF
cases further resistin may be released second-
ary to further cytokines release so it may be a
good marker to estimate some organ failure
and mortality. In our country fatal cases of
CCHF are seen in Central Anatolia and Western
Black Sea regions. However, we performed this
study in Eastern Anatolia region that has fre-
quently non-fatal cases. Another probability
may be that on the contrary to other regions of
our country this region has tick strains with
lower viral load. Different tick strains with dif-
ferent RNA percentages have been reported to
be present even in the same region [32].
Additionally, despite the frequent tick bite
cases CCHF cases are 5-10/100000 and the
reason may be low viral load in our region [33].
Due to infrequent fatal CCHF cases in our
region we could not investigate whether serum
resistin level is a prognostic factor of mortality.
In this study, we compare CCHF patients with
healthy controls. However, we did not investi-
gate CCHF infected and non-infected patients
after tick bites. In fact resistin may help in the
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diagnosis CCHF. Our study is a pilot study so
further studies are needed for the mortality
estimation and the possibility to be a diagnos-
tic factor.

Conclusion

Resistin may excessively release from adipose
tissue secondary to intensive cytokine release
during the course of CCHF. Despite the absence
of adequate CRP response in these patients
excessive elevation of resistin level indicates
that it is a good prognostic factor of the recov-
ery time of patients with CCHF.

Disclosure of conflict of interest
None.

Address correspondence to: Ayse Erturk, Depart-
ment of Infectious Disease, School of Medicine,
Recep Tayyip Erdogan University, Rize, Turkey. E-
mail: ayseerturk25@gmail.com

References

[1] Sancakdar E, Uysal EB, Glven AS, Kaya A, Filiz
AK, Acibucu DO, Deveci K, Seker MM. Eva-
luation of complement system in children with
Crimean-Congo hemorrhagic fever. Eur Rev
Med Pharmacol Sci 2014; 18: 675-9.

[2] Yolcu S, Kader C, Kayipmaz AE, Ozbay S, Erbay
A. Knowledge levels regarding crimean-congo
hemorrhagic Fever among emergency health-
care workers in an endemic region. J Clin Med
Res 2014; 6: 197-204.

[3] Bigaker Z, Tavil B, Tezer H, Olcay L. Hemo-
phagocytosis in a case with Crimean-Congo
hemorrhagic fever and an overview of possible
pathogenesis with current evidence. Turk J
Pediatr 2013; 55: 344-8.

[4] Devanoorkar A, Kathariya R, Guttiganur N, Go-
palakrishnan D, Bagchi P. Resistin: a potential
biomarker for periodontitis influenced diabe-
tes mellitus and diabetes induced periodonti-
tis. Dis Markers 2014; 2014: 930206.

[5] Nusken KD, Kratzsch J, Wienholz V, Stohr W,
Rascher W, Détsch J. Circulating resistin con-
centrations in children depend on renal func-
tion. Nephrol Dial Transplant 2006; 21: 107-
12.

[6] TarkowskiA, Bjersing J, Shestakov A, Bokarewa
MI. Resistin competes with lipopolysaccharide
for binding to toll-like receptor 4. J Cell Mol
Med 2010; 14: 1419-31.

[7]  Makni E, Moalla W, Benezzeddine-Boussaidi L,
Lac G, Tabka Z, Elloumi M. Correlation of resis-
tin with inflammatory and cardiometabolic

Int J Clin Exp Med 2014;7(10):3536-3542



(8]

(9]

[10]

(11]

(12]

[13]

(14]

[15]

[16]

(17]

3541

Resistin in CCHF

markers in obese adolescents with and with-
out metabolic syndrome. Obes Facts 2013; 6:
393-404.

Aksoy DY, Cinar N, Harmanci A, Karakaya J,
Yildiz BO, Usman A, Bayraktar M. Serum resis-
tin and high sensitive CRP levels in patients
with subclinical hypothyroidism before and af-
ter L-thyroxine therapy. Med Sci Monit 2013;
19: 210-5.

Esbah O, Glrsoy G, Kirnap NG, Cetiner H,
Demirbas B, Acar Y, Bayram M. Relation of re-
sistin levels with C-reactve protein, homocyste-
ine and uric acid in smokers and non-smokers.
J Res Med Sci 2011; 16: 1273-9.
Aliefendioglu D, Girsoy T, Caglayan O, Aktas A,
Ovali F. Can resistin be a new indicator of neo-
natal sepsis? Pediatr Neonatol 2014; 55: 53-7.
Vassiliadi DA, Tzanela M, Kotanidou A, Orfanos
SE, Nikitas N, Armaganidis A, Koutsilieris M,
Roussos C, Tsagarakis S, Dimopoulou I. Serial
changes in adiponectin and resistin in critically
ill patients with sepsis: associations with sep-
sis phase, severity, and circulating cytokine
levels. J Crit Care 2012; 27: 400-9.

Durazzo M, Belci P, Niro G, Collo A, Grisoglio E,
Ambrogio V, Spandre M, Fontana R, Gambino
R, Cassader M, Bo S. Variations of serum lev-
els of adiponectin and resistin in chronic viral
hepatitis. J Endocrinol Invest 2013; 36: 600-5.
Gokmen Z, Ozkiraz S, Kulaksizoglu S, Kilicdag
H, Ozel D, Ecevit A, Tarcan A. Resistin-a novel
feature in the diagnosis of sepsis in premature
neonates. Am J Perinatol 2013; 30: 513-7.
Cekmez F, Canpolat FE, Cetinkaya M, Aydin6z
S, Aydemir G, Karademir F, Ipcioglu OM, Sarici
SU. Diagnostic value of resistin and visfatin, in
comparison with C-reactive protein, procalcito-
nin and interleukin-6 in neonatal sepsis. Eur
Cytokine Netw 2011; 22: 113-7.
Sunden-Cullberg J, Nystrom T, Lee ML, Mullins
GE, Tokics L, Andersson J, Norrby-Teglund A,
Treutiger CJ. Pronounced elevation of resistin
correlates with severity of disease in severe
sepsis and septic shock. Crit Care Med 2007;
35: 1536-42.

Kaya S, Elaldi N, Kubar A, Gursoy N, Yilmaz M,
Karakus G, Gunes T, Polat Z, Gozel MG, Engin
A, Dokmetas |, Bakir M, Yilmaz N, Sencan M.
Sequential determination of serum viral titers,
virus-specific 1gG antibodies, and TNF-alpha,
IL-6, IL-10, and IFN-gamma levels in patients
with crimean-congo hemorrhagic fever. BMC
Infect Dis 2014; 14: 416.

Ergunay K, Kocak Tufan Z, Bulut C, Kinikli S,
Demiroz AP, Ozkul A. Antibody responses and
viral load in patients with Crimean-Congo hem-
orrhagic fever: a comprehensive analysis dur-
ing the early stages of the infection. Diagn
Microbiol Infect Dis 2014; 79: 31-6.

(18]

(21]

[22]

(23]

(24]

[25]

(26]

(27]

(28]

[29]

Sancakdar E, Guven AS, Uysal EB, Kaya A,
Deveci K, Karapinar H, Akkar I. Evaluation of
cytokines as Th1/Th2 markers in pathogene-
sis of children with Crimean-Congo hemorrhag-
ic fever. Int J Clin Exp Med 2014; 7: 751-7.
Akinci E, Bodur H, Leblebicioglu H. Patho-
genesis of crimean-congo hemorrhagic Fever.
Vector Borne Zoonotic Dis 2013; 13: 429-37.
Shen C, Zhao CY, Wang W, Wang YD, Sun H,
Cao W, Yu WY, Zhang L, Ji R, Li M, Gao J. The
relationship between hepatic resistin overex-
pression and inflammation in patients with
nonalcoholic steatohepatitis. BMC Gastroen-
terol 2014; 23: 14-39.

Jamaluddin MS, Yan S, LU J, Liang Z, Yao Q,
Chen C. Resistin increases monolayer perme-
ability of human coronary artery endothelial
cells. PLoS One 2013; 8: e84576.

Hoeboer SH, Groeneveld AB. Changes in circu-
lating procalcitonin versus C-reactive protein in
predicting evolution of infectious disease in
febrile, critically ill patients. PLoS One 2013; 8:
65564.

van der Meer V, Neven AK, van den Broek PJ,
Assendelft WJ. Diagnostic value of C reactive
protein in infections of the lower respiratory
tract: systematic review. BMJ 2005; 331: 26.
Rajkumari N, Mathur P, Sharma S, Gupta B,
Bhoi S, Misra MC. Procalcitonin as a predictor
of sepsis and outcome in severe trauma pa-
tients: a prospective study. J Lab Physicians
2013; 5: 100-8.

Kimura H, Morishima T, Kanegane H, Ohga S,
Hoshino Y, Maeda A, Imai S, Okano M, Morio T,
Yokota S, Tsuchiya S, Yachie A, Imashuku S,
Kawa K, Wakiguchi H. Japanese Association
for Research on Epstein-Barr Virus and Related
Diseases. Prognostic factors for chronic active
Epstein-Barr virus infection. J Infect Dis 2003;
187: 527-33.

Sasaki K, Fujita |, Hamasaki Y, Miyazaki S.
Differentiating between bacterial and viral in-
fection by measuring both C-reactive protein
and 2’-5’-oligoadenylate synthetase as inflam-
matory markers. J Infect Chemother 2002; 8:
76-80.

Takemura Y, Kakoi H, Ishida H, Kure H, Ta-
tsuguchi-Harada Y, Sugawara M, Inoue Y, Ebi-
sawa K, Kure M. Immediate availability of C-
reactive protein and leukocyte count data influ-
enced physicians’ decisions to prescribe anti-
microbial drugs for new outpatients with acute
infections. Clin Chem 2004; 50: 241-4.
Silvestre JP, Coelho LM, Povoa PM. Impact of
fulminant hepatic failure in C-reactive protein?
J Crit Care 2010; 25: 7-12.

Connolly-Andersen AM, Moll G, Andersson C,
Akerstrom S, Karlberg H, Douagi I, Mirazimi A.
Crimean-Congo hemorrhagic fever virus acti-

Int J Clin Exp Med 2014;7(10):3536-3542



[30]

(31]

Resistin in CCHF

vates endothelial cells. J Virol 2011; 85: 7766-
74.

Saksida A, Duh D, Wraber B, Dedushaj |, Ah-
meti S, Avsic-Zupanc T. Interacting roles of im-
mune mechanisms and viral load in the patho-
genesis of crimean-congo hemorrhagic fever.
Clin Vaccine Immunol 2010; 17: 1086-93.
Tasdelen Fisgin N, Fisgin T, Tanyel E, Doganci
L, Tulek N, Guler N, Duru F. Crimean-Congo
hemorrhagic fever: five patients with hemo-
phagocytic syndrome. Am J Hematol 2008; 83:
73-6.

3542

(32]

(33]

Papa A, Velo E, Papadimitriou E, Cahani G,
Kota M, Bino S. Ecology of the Crimean-Congo
hemorrhagic fever endemic area in Albania.
Vector Borne Zoonotic Dis 2009; 9: 713-6.
Yilmaz GR, Buzgan T, Irmak H, Safran A, Uzun
R, Cevik MA, Torunoglu MA. The epidemiology
of Crimean-Congo hemorrhagic fever in Turkey,
2002-2007. Int J Infect Dis 2009; 13: 380-6.

Int J Clin Exp Med 2014;7(10):3536-3542



