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Casals J Proc Soc Exp Biol Med 1969 May;131(1):233 -6 Antigenic similarity between
the virus causing Crimean hemorrhagic fever and Congo virus.

Chumakov MP Acta virol 1970 Jan;14(1):82 -5 Relationship between strains of
Crimean haemorrhagic fever and Congo viruses. .
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Crimean hemorrhagic fever-Congo (CHF-C) virus antibodies in man, and in domestic and small mammals, in Iran.
Saidi S, Casals J, Faghih MA

Abstract

A Crimean hemaorrhagic fever-Congo (CHF-C) virus antibody survey was carried out in Iran with sera from man and several animal species; this survey was
done by means of agar gel diffusion precipitation (AGDP) test with the following results {(percent positive of number tested): men, 13% of 351; sheep, 38% of
728 goats, 36% of 135; caftle, 18% of 130; camels, 0% of 157; small mammals, 3% of 274. A number of sera were tested by complement-fixation (CF),
neutralization (N), and hemagglutination-inhibition (HI) tests in addition to the AGDP test. A good carrelation was found in the results with 105 sera tested by
AGDP, HI, and N, with approximately 70% to 75% positive in all three tests; by CF, only 20% were positive. Of 55 human sera, of which 15 could be tested by
M test, about half were positive by AGDP and only 10% by HI at low titers; none was positive by N and CF tests. These results suggest that any one of the

three serological tests (M, HI, and AGDP) can be used to survey the antibody prevalence in sera from domestic animals; the CF test, not unexpectedly, was
less suitable. Our results, however, are inconclusive in regard to the human sera.
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Epidemiology of Crimean-Congo hemorrhagic fever in Senegal:
temporal and spatial patterns

M. L. Wilson 2, J.-P. Gonzalez'?, B. LeGuenno', J-P. Corned®, M. Guillaud®,
ML-A. Calvo', J.-P, Digowtie', and J.-L. Camiens®
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"Departments of Population Sciences and Tropical Public Health,
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{ORSTOM), Laboratoire ORSTOM de Zoologie medicale, Dakar, Sencgal
*Institut d'Elevape et de Medecine Veterinaire des Pays Tropicanx, Maisons Alfort,
Franee

Accepled April 15, 1990

Summary. Aspects of the spatial and temporal patierns of transmission of
Crimean-Congo hemorrhagic fever (CCHF) virus were studied in Senegal,
West Africa. A country-wide serological survey of domestic animals indi-
cated that transmission was most intense in the northern dry sahelian zone
and least in the southern, more hurnid guinean zone. Human IgG prevalence,
ranging from nearly 20% to < 1% among 8 sites throughout the region, also
was greatest in the north. A fatal human case of CCHF from Rosso,
Mauritania in 1988 was studied and an accompanying serosurvey of human
contacts and domestic animals indicated epidemic transmission during that
period, Systemaltic samples of adult ixodid ticks on domestic animals allowed
us to analyze the distribution and relative abundance of potential CCHF
virus vectors, demonstrating that Hyalomma spp. predominated in those
bictopes where transmission was most intense. A prospective study of CCHF
virus infection and tick infestation in sheep exposed a period of epizootic
transmission in 1988 that corresponded temporally with increased abund-
ance of adult H. truncatum and H. impeltatum. Four strains of CCHF virus
were isolated from pools of these ticks and of Rhipicephalus guilhoni. Our
results suggest that CCHF virus 15 locally endemic throughout the region,
although highly variable in time and space, and that the relative abundance
of Hyalomma ticks may be the primary determinant of epidemic trans-
missioin. |
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24. Geographical distribution

Capua (1998) lists 35 countries throughout Africa. the Middle East., Asia and some

southern and eastern European countries where evidence of CCHF virus has been

demonstrated. However, in some countries, especialy France. Portugal and Turkey

the evidence 15 somewhat tenuous and requires confirmation The distribution of

CCHF wvirus appears to comcide with the geographical range of the chief vectors 1.2
members of the Hvalomma tick genus. Countries where Hyvalomma ticks are present,
but are currently free of CCHF virus should be considered at risk. As suggested by
Capua (1998). 1t would appear prudent for EU countries at risk to undertake

surveillance of resident ratites for the presence of CCHF virus.
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Viral haemorrhagic fevers

wr

. EBOYV outbreaks Lassa fever - CCHF
MARY outbreaks - South American Haemorrhagic Fevers

Fig. 1 Map of the world showing those countries known in 2005 to be affected by viral
haemorrhagic fever (VHF) viruses. All those marked produce nosocomial outbreaks, with
the exception of the South American haemorrhagic fever viruses. CCHF, Crimean-Congo
haemorrhagic fever; EBOV, Ebola virus; MARV, Marburg virus.
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DIKKATI TBMM
Raporuna Gore
Kene Viriisi
Ajan Olabilir!:

TBMM uvuzmanlarinin Kirnm
Kongo Kanamal Atesi ile

ilgili hazirladig! rapordan: Biyoterorizm veya biyolojik savas ajani
olarak kullanilmasindan korkulmaktadir.




Bakanlik Keneye Karsi Keklik ve Sulunle Mucadele
Edecek

Turkiye'de yaz aylarin gelmesiyle sik¢a gorulen kene olumleri vatandaslan
tedirgin ederken, tabiata salinan be¢ tavugu, sulun ve kekliklerle, Kirnm Kongo
Kanamali Atesi (KKKA) hastaligindan kaynaklanan olumlerin onune gecilmesi
hedefleniyor.

Turkiye'de yaz aylarin gelmesiyle
sikca gorulen kene olumleri
vatandaslar tedirgin ederken, tabiata
salinan bec¢ tavugu, Salin ve
kekliklerle, Kinm Kongo Kanamal
Atesi (KKKA) hastaligindan
kaynakianan olumlerin 6nune
gecilmesi hedefleniyor. Orman ve Su
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Evaluation of Serum Levels

of Interleukin (IL)-6, 1L-10,
and Tumor Necrosis Factor—«
in Patients with Crimean-Congo
Hemorrhagic Fever

Onder Ergonul,’ Semra Tunchilek,® Nurcan Baykam,' Aysel Celikbas,'
and Basak Dokuzoguz'

'Infectious Diseases and Clinical Microbiology Clinic, Ankara Numune Education

and Research Hospital, and *GENOM Laboratories, Ankara, Turkey
T I 1IN 1 \

BRIEF REPORT

infection is one of the important public health issues in Turkey,
because of its high case fatality rate.

During viral hemorrhagic fevers, inflammatory processes are
key elements of the immune response, and the release of proin-
flammatory cytokines—in particular, of interleukin (IL)-1, IL-
6, and tumor necrosis factor (TNF)-a—have been suggested
to be related to the disease course |6, 7]. However, studies of
cytokines with respect to CCHF are lacking, and they are needed
to achieve a better understanding of the pathogenesis of the
disease caused by CCHFV infection |8]. To define the possible
role that inflammatory responses play in the control of the
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Viral Load as a Predictor of Outcome
in Crimean-Congo Hemorrhagic Fever

Mustafa Aydin Cevik.' Ayse Erbay,' Hirrem Bodur.' Selim Sirri Eren,'
Esragil Akinci,' Kenan $Sener? Pinar Ongiri' and Ayhan Kubar®

"Infectious Diseases and Clinical Microbiology Department, Ankara Mumune
Education and Research Hospital, and “Department of Viroloay, Gulhane

first reported in Turkey in 2002 [10-12]. By the end of 2006,
there were 1103 confirmed cases and 59 deaths (a case-fatality
rate of 5.4%) in Turkey [4].

The usual approach for CCHF diagnosis combines the de-
tection of the viral RNA genome and/or the antigen and the
detection of specific Ighl antibodies in human serum or blood
samples. In the acute stage of the illness, serological tests are

Military Medical Academy, Ankara, Turke

Viral 9y pmértall 0

efore humoral immune re-
sensitive assav for detection
—d on RT-PCR for the early

Crimean-Congo hemorrhagic fever (CTHF) 15 a potentially
fatal disease affecting multiple organ systeiis. o delerniiie
the association between viral load and severity of CCHF in-
fection, quantitative measurement of CCHF virus was per-
formed using 1-step reverse-transcriptase polymerase chain
reaction for 36 patients with CCHF infection. Viral loads
ranged from 1.1 % 107 copies/mL to = 9.9 X 10" copies/mL.
Nine (25%) of 36 patients died. In 8 of the 9 patients with
fatal outcomes, viral loads were detected that were
=1 ¥ 107 copies/mL, whereas in 25 of the 26 patients with
nonfatal outcomes, viral loads were detected that were
<1 107 copies/mL (P<.001). A viral load =1 10° RNA
copies/mL can be considered to predict a fatal outcome with
a positive predictive value of 80%, with 88.9% sensitivity and
92.6% specificity. We suggest that viral load is a measure of
the severity of CCHE

stage of infection [13]. This study aimed to determine the
association between viral load and the severity of CCHE
Patients and methods. A prospective study was performed
at Ankara Mumune Education and Research Hospital, a referral
and tertiary-care hospital in Ankara, Turkey, during the spring
and summer of 2006. Fifty-one patients who had an epide-
miologic risk factor (i.e., a history of tick exposure and/or
residence in or travel to an area of CCHF endemicity) and
acute febrile syndrome characterized by malaise, bleeding,
thrombocytopenia (platelet count, <150,000 platelets/mm?),
and elevated aspartate transaminase, alanine transaminase, lac-
tic dehydrogenase, and creatinine phosphokinase levels were
referred from surrounding hospitals to the Infectious Diseases
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Interacting Roles of Immune Mechanisms and Viral Load in the
Pathogenesis of Crimean-Congo Hemorrhagic Fever

Ana Saksida,' Darja Duh,' Branka Wraber,' Isuf Dedushaj,”
Salih Ahmeti,” and Tatjana Avsi¢c-Zupanc'*

Institute of Microbiology and Immumology, Faculty of Medicine, University of Lijubljana, Ljubljana, Slovenia'; Faculty of Medicine,
University of Pristina, Pristina, Kosovo®; and Clinic of Infectious Diseases, Pristina, Kosovo™

Received 24 December 2009/Returned for modification 20 January 2010/Accepted 12 May 2010

Until now, the pathogenesis of Crimean-Congo hemorrhagic fever (CCHF) has not been well described.
However, it has been hypothesized that it could be a result of the direct injury of virus-infected tissues in
combination with the indirect effects of host immune responses, including cytokines. To shed more light on the
role of viral load and cytokines, differential influences of CCHF virus (CCHFV) RNA load. antibody response,
and cytokine production on severity and outcome of the disease were studied in sera of 46 patients with
confirmed acute CCHF from Kosovo. In this study, viral load proved to be strongly related to the severity and
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Haemophagocytosis in a patient with Crimean—

Congo haemorrhagic fever

Atahan Cagatay,1 Mahir Kapma?_,1 Asli Karadeniz,' Seniha Basaran,

Mustafa Yenerel,g Selim ‘T’avuz,g kKenan Midilli,3 Halit Dzsut,1
Haluk Eraksoy' and Semra Calangu'

1

1[.‘-uE:[:martr'r';ent of Infectious Diseases and Clinical Microbiology, stanbul Faculty of Medicine,

Istanbul University, lstanbul, Turkey

QIZ.‘-'4E:I:n:ar1r'r';ent of Internal Medicine, Division of Hematology, Istanbul Faculty of Medicine,

Istan bul University, lstanbul, Turkey

3[.‘Me:partr‘nent of Microbiclogy and Clinical Microbiclogy, Cerrahpasa Faculy of Medicine,

Istan bul University, Istanbul, Turkey

Crimean—Congo haemorrhagic fever (CCHF) is a severe disease with a case fal
BO%. A patient dwelling in an endemic region for CCHF was admitted with fewe
bleeding diathesis and pancytopenia Despite no history of tick exposure, CCHF
suspected. With an oral ribavirin therapy, clinical and laboratory improvements wer
diagnosis was confirmed by detection of IgM antibody to CCHF virus and positi
Although the main pathogenesis of CCHF infection is not elucidated yet, haemo
symptom rarely reported in viral haemorrhagic fevers, was observed in this case,
Haemophagocytosis is suggested to have a role in the development of pancytop
the mechanism of which still needs to be investigated, probably with cytokine st
with clinical symptoms and patient history, haemophagocytosis may be an indica

Fig. 1. Haemophagocytosis of neutrophils, erythrocytes, platelets
and erythroblasts by a histiocyte in a bone marrow aspiration
smear (May-Grunwald-Giemsa stained, magnification x1000).
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Crimean-Congo hemorrhagic fever: Five patients
with hemophagocytic syndrome
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Figure 5. Hemophagocytosis in the bone marrow aspira-
tion smears in Patient 5.
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hemofagositoz

A) Eritrositin fagositozu

B) Trombositin fagositozu

Karti SS, et al. Emerg Infect Dis 2004
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Analysis of lymphocyte subgroups in Crimean-Congo hemorrhagic fever.

Akanci E, Yilmaz M, Boedur H, Ongurd P, Bayazit FN, Erbay A, Ozet &.
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Abstract

OBJECTIVES: This study examined the association between lymphooyte subgroups and mortality im patients with Crirmean-Congo hemormhagic fever
(CCHRY im Turkey.

METHODS: During the sprimg and surmmer of 2007, peripheral blood was collected from hospitalized petients with suspected CCHF. Lymphocyte
subgroups wera characterzed by fluorescence-activated cell sorting. CCHF cases were confimed by defecting viral RMA& by PCR andior Igh

antibodies by ELISA. Lymphocyte subgrowps were compared between fatal and non-fatal cases. The correlation between lymphocyte subgroups amd
viral loads was also investigated.

RESULT 5:; Saventy-sewven confirmed cases of CCHF were included in this study (five cases were fatal (8.5 %)), Mo differences in lymphocyte
subgroups wers found betwesn fatal and non-fatal cases, except for significantly higher CO3HCDE+ T cells in the fatal cases (p=0.017}. A positive
comelation between viral load and CO3+C08+ T cells was also delected (p=0.044). There was no correlston between other lymphocyte subgroups
and wiral laad.

CONCLUSIONS: Higher lewels of CO3+HCDE+ T lynnphooytes were detecied in fatal compared to mon-fatal CCHF cases. Despite this cytofoxic immune
activation, a fatal outcome could not be prevented. We hypothesize that high viral load and other factors may influence this cutcome, slthough more
studies are required to explain the pathogenesis of CCHF.
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Hematological aspects of Crimean-Congo
hemorrhagic fever

Kinm-Kongo kanamal atesinin hematolojik yonleri
Immundalogical

Increasad levels of cytokines
(ThFa, IL-1,IL-6, IL-10)

Increasad serum naoplerin

Feride Duru, Tunc Fisgin
Department of Pediatric Hematology, Ondokuz Mays University, Faculty of Medic Increased absalute number of
peripheral blood natural killer cells

Abstract

Crimean-Congo hemorrhagic fever (CCHF) is an acute tick-borme viral disease transmitted to humans by Hyalomma ticks
or by direct contact with the blood of infected humans or domestic animals. In certain areas of the world, including Africa,
Asia, South East BEurope and Middle East, sporadic cases or outbreaks of CCHF have been reported. During the: last six-
year period from 2003 to 2009, CCHF has also occurred endemically in Turkey, particularly during spring and summer,
with a case-fatality rate of approximately 5%. The disease is characterized by acute fever, naus
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KKKA- Klinik Bulgular
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FEhLzi k Muayene Bulagl
Yagdyan hastalarh a|DlemHostdloa s pal ar
n= 50 (%) n=4 (%)
Ates38 C° 21 (42) 2 (50) 0.75%
Kanamma
Hematemez 13 (26) 4 (100) 0.009
Melena 7 (14) 4 (100) 0.001
Burun Kanamésa n a ma s E 20 @) 3 (7) 0.301
Hemoptizi 4 (®) 1(29) 0.3411
Hemat girii 8 (16) 0 (@) 0.50%
Makiilopapiiler nesgh 15 (30) 1(29) 0.640
Konjumkiisad! hipersmi 21 (42) 1 (25) 0.633
Somnelans 17 (34) 44(100) 0)10)27
SaritkE | E k 5 (10) 1(33) 0.330
Diare 17 (34) 2 (50) 0.607
Hepatamegali 17 (39) 0(®) 0.293

Er g° n ¢ |. Clindicrabiokinfect 2006

Luur b oz udplenorkegai,v e
BakE M, ve ark. J Med Microbiol 2005







Crimean- Congo hemorrhagic fever:
does it involve the heart?

AATMa KRR KA T SRR e e p i et g PR et e R ate s R At e B s Sy
AMetod: 2007 yEIl E hastalareE

Prospektif

Hospitalizasyonun i | k 2 4 s ateamstorasik- EKOd e

ABulgular: 17 hasta ciddi 27 hasta hafif seyirli
5hasta mortal seyr et mi | .

B s We ol gul ar matal wlgulafda sl vl ei nkt | r ejeksiydn
fraksiyonu ( ppubnongrdajer cdigtdlilgk kasEncE (p=0.02
s Ek | perikardiyal ef ¢ zypr0. 001) saptanmEIl . .
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Crimean Congo Hemorrhagic Fever and
Diffuse Alveolar Haemorrhage

x Olgu sunumu: Gross hemoptizi olmadand | f fbifateral alveolar
hemoraji ile seyreden oral ribavirin t edavi s i sonraskn

radyeol otk obkarak hEzta dozeken b

x Alveoler hemoraji endotel hasar Ena bakl anmEI
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Respiratory lesions in Congo -
Crimean hemorrhagic fever

AAma KK KA gl gultarEnda akei ker bulgul arEnEn
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ABulgular: Pulmoner lezyonlar acute respiratory distress syndrome (ARDS)ile

uyumlu bul unmul

Hemorajik periyodda b ul gul ar k apnlmdnegr kegmorajieve plevraya
kanama. Hast alpibinflammatory dsitdkipetet ile korele

AS o n ukkKKAninher d° n &Respimatdvar bul gul ar gHemardike bi | i r
d°nemde sinflamativai keaksiyonla ililkili olaralk

Sannikova lV, Ter Arkh.2007,79(11).20 -3
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CASE REPOIET

Crimean Congo hemorrhagic fever infection
simulating acute appendicitis

Aysel Celikbas™, Onder Ergoniil™*, Basak Dokurzoguz®, Sebnem Eren®,
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KKKA- Laboratuvar T estleri

x L8 kopeil

x (TrombositopenD

X Transaminazy ¢ k se k|l I kI
x L Doy akasa kg oky
X CRK ckKsekl | ki
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X T,aPTTuz amasE




laboratuvar Bul gul a

Y a.l%ayaneth a1 2 hashastallgan
ortalama (min-max) ortalama (min-max)

n=50 n=4

Uz a nfidthrombin z a ma/rs E 16 (10-42) 27 (18-33) 0.002

U z a nHtiv e parsiyel tromboplastin 44 (25 -74) 73 (55 -92) <0.001

z amalisE

Trombosi tmmfay Es E 27,000 11,000 0.038
(3,500 -108,000) (6,000 -15,000)

L°kosi t/immayEsE 1,880 1,800 0.595
(150-13,000) (1,200-3,000)

Alanine transferase, U/L 831 1,125 <0.001
(38-1,443) (219-1,785)

Aspartate transferase, U/L 013 3,200 0.004
(65-7,150) (773 -7,700)

Lactic dehydrogenase, U/L 2,545 4,019 0.478
(283 -26,000) (1,980-9,480)

Creatinine phosphokinase, U/L L2/ 1828 0.736
(10-21,189) (1388-2164)

Er g 9, meeatk. Clin Microbiol Infect 2006



Swanepoel; Ciddi seyir kriterleri.

Hast al EKEn il k 5 ge¢neégnde

X L° k 0 ssiaty BEHOEDOO/mm3, veya
x  Trombosit s a y EZE00/mm3, veya
X AST > 200 U/L, veya

X ALT >150 U/L, veya

X aPTT >60 s aniye, veya

X Fibrinojen < 110 mg/ dL

Swanepoel R. etal. Rev Infect Dis. 1989,

vol 11,suppl 4




Ciddiyet Kriterleri

Hangi Laborab dgvar b est

AST

ALT

ORIGINAL ARTICLE 10.1111/].1469-0691.2006.01445.x

Analysis of risk-factors among patients with Crimean-Congo haemorrhagic
fever virus infection: severity criteria revisited

T ~ Sensitvit e Spesifit e (%) PPV NPV (%)
:“‘! (%) (%)
L°kosit saylB® E 94 25 100
4 10,000/mm 3
>200 UIL, 9 100 100 18
Swanepoel
>700 UIL, 16 100 100 58
alternati f
>150 UI/L, 10 100 100 28
Swanepoel
>000 UIL, 43 98 75 92

alternati f

not possible because of haematemesis and melaena. Higher levels of AST (=700 U/L) and ALT
(= 900 U/L) are suggested for use as severity criteria. Oral ribavirin was not effective for patients with
haematemesis, and intravenous ribavirin is necessary for treatment of CCHEF.

Keywords Crimean-Congo haemorrhagic fever virus, diagnosis, ribavarin, risk-factors, severity criteria
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ARENAVIRIDAE BUNYAVIRIDAE
s Old World arenaviruses MNairoviruses
X S e ro I OJ I Lassa Crimean Congo haemorrhagic

Lujo fever
X S A

Mew World arenaviruses
5 KFA Chapare
X PCR Guanarito

Junin

x KomplemanBi r |l el me Re a|wanuwo
Sabia
XK 0 e g Y O
h . FLAVIVIRIDAE FILOVIRIDAE
3 Reverse PaSIf H e ma g I C t I N Kyasanur forest disease Ebola

Alkhurma haemorrhagic fever Marburg

Omsk haemorrhagic fever
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similar human infectious
diseases of high consequence
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