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KKKA: tanim

r Ates
¥ Yaygin vucut agrisi

r Bazi vakalarda deri, mukoza ve i¢c organlarda

kanamalar ile seyreden kene kaynakli viral

enfeksiyondur

\_

/




/

VHA’va neden olan etkenler?

Filoviridae
E Marburg virus ve Ebola virus
Arenaviridae

E Lassa virus ve Junin, Machupo, Sabia, ve Guanarito
virus

Bunyaviridae

I Crimean-Congo hemorrhagic fever virus [CCHFV], Rift
Valley fever virus [RVFV] ve Hantavirus)

Flaviviridae

E Yellow fever virus ve Denque virus

™

N
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Bunyavirus

BUNYAVIRIDAE

\_

Hantavirus

Nairovirus

Phlebovirus

Tospovirus

/

http://www.virology.net/Big_Virology/BVRNAbunya.html



Nairovirus ( 7 alt cins igerir )

Dera Ghazi
Khan virus

airobi
sheep

*CCHFV disease

Hazara
Virus

Thiafora
Virus
Group

Sakhalin
VIirus
Group
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http://www.virology.net/Big_Virology/BVRNAbunya.html



Epidemiyolojik durum




ﬁ(KKA Olgu ve Oliimleri Dagilims
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/KKKA Olgu ve Oliimleri Dagilim
(CUTF-Enf Hast AD, 2002-2014)
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Geographic distribution of Crimean-Congo Haemorrhagic Fever
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Yayimlanmis calismalarda lilkelerdeki olgu sayisi

T

Total Number of
Published Cases

= 1-10 Cases

- = 11-100 Cases

- = 101-1000 Cases

- = >1000 Cases
D.A. Bente et al. / Antiviral Research 100 (2013) 159-189
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KKKAYV surdurulmesi

Ixodid turu, esas olarak da Hyalomma cinsi keneler iledir

Bircok kene turunun virusu tasidigil veya deneysel olarak

infekte edilebilir

Ancak sahada virusun surdurulebilmesi ya da taginmadaki rolleri azdir.

Kritik tasinim oranina erismesi igin rezervuar konaklarin yeterli

bir yogunlugu ulagsmasi da gereklidir.

Iklim degisikligi, siklikla CCHFV yayilhimi ile baglantihdir.
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ﬂSF’ATCHES

Crimean-Congo
Hemorrhagic
Fever Virus

in Ticks from
Migratory Birds,
Morocco’

Ana M. Palomar, Aranzazu Portillo,
Paula Santibanez, David Mazuelas, Juan Arizaga,
Arifie Crespo, Oscar Gutiérrez,
Juan Francisco Cuadrado, and José A. Oteo

Figure 1. Location of Zouala, Morocco.

- 52 kene 6 havuzda toplanmis

- Tum keneler Hyalomma
- 6 kene havuzundan 4’G PCR ile CCHFV pozitif

\ Palomar AM. et al. Emerg Infect Dis 2013 /




KKKA yayiliminda Go¢cmen kuslar, TR

GOCMEN KUS ROTALARI
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KKKA yayiliminda Go¢cmen kuslar, TR\

Role of Migratory
Birds in Spreading
Crimean-Congo
Hemorrhagic Fever,
Turkey

Hakan Leblebicioglu, Cafer Eroglu,
Kiraz Erciyas-Yavuz, Murat Hokelek,
Mustafa Acici, and Hava Yilmaz

We investigated migratory birds’ role in spreading
Crimean-Congo hemorrhagic fever virus (CCHFV) through
attached ticks. We detected CCHFV RNA in ticks on mi-
gratory birds in Turkey. Two isolates showed similarity with
CCHFV genotype 4, suggesting a role for ticks in CCHFV
epidemics in Turkey and spread of CCHFV by birds.

The Study

Birds were caught by mist-nets, banded (ringed), and
examined for ticks at the Cernek Bird Ringing Station
(41°36°N, 36°05°E) m the Kizilirmak Delta in Turkey, an
mternationally mmportant wetland area for birds (4). We
conducted the study during the spring and autumn migra-
tion seasons m 2010 and 2011 and i spring 2012. Bird
species and number of ticks on each species were recorded.
Each tick was speciated by examining morphologic charac-
teristics under stereomicroscope (J5).

The identified ticks were placed in tubes with steel
beads and homogenized at the maximum speed (50 Hz) for
10 min 1n TissueLyser LT device (QIAGEN., Hilden, Ger-
many). RNA was 1solated according to the manufacturer’s
recommendations by using High Pure Viral Nucleic Acid
Kit (Roche Applied Science, Mannheim, Germany), but as
a small modification. the homogenized tick mixture was
kept at 37°C for 1 h.

In accordance with the manufacturer’s recommenda-
tione e abtoinad 1ol oTINA scing tha DaartAdd Tioct

e 188 keneden 2’ sinde PCR ile CCHFV pozitif

e Hyalomma sp. 1, Ixodes sp. 1

Leblebicioglu H. et al. Emerg Infect Dis 2014
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Tokat ve Sivas Ko

yylerinde KKKA

seroprevalansi

Crimean-Congo
Hemorrhagic Fever
Virus in High-Risk
Population, Turkey

Turabi Gunes, Aynur Engin, Omer Poyraz,
Nazif Elaldi, Safak Kaya, llyas Dokmetas,
Mehmet Bakir, and Ziynet Cinar

In the Tokat and Sivas provinces of Turkey, the overall
Crimean-Congo hemorrhagic fever virus (CCHFV) sero-
prevalence was 12.8% among 782 members of a high-risk
population. CCHFV seroprevalence was associated with
history of tick bite or tick removal from animals, employ-
ment in animal husbandry or farming, and being >40 years
of age.

+ 3% and a design effect of 1. The estimated sample size
required was 664, but the target sample size of high-risk
persons was increased to 782. Another 100 persons who
were not at high risk for CCHFV infection. but who lived
in urban areas in the high-risk region and agreed to provide
blood samples. were also included in the study. The study
protocol was approved by the Cumhuriyet University Hos-
pital Human Ethics Commuttee.

The CCHFV Seroprevalence Study Team in Turkey
included a physician and a nurse who went to the selected
villages and approached the heads of the village and se-
lected families. They explained the objectives of the study
and asked for written informed consent from participants
or parents of participating minors and then admimistered an
interview-based questionnaire and collected a blood sam-
ple. The questionnaire considered the following variables:
age: sex: history of tick bite, tick removal from animals,
animal abortion, and amimal slaughtering activity: close
contact with a CCHFV patient or an animal: and occupa-

tion. Blood samples (10 mL each) were collected and later
fmpdm ] g el A e o YT TTITRT Ja g
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Emerging Infectious Diseases « www.cdc.gov/eid « Vol. 15, No. 3

. March 2009
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/2006 yilinda Tokat ve Sivas’a ait 14 Iicede 56 kdy \

Saglik calisanlari, mezbaha iscileri, veterinerler ¢alisma disi

e Calisma Guruplari
7 yas ve Usti koy ahalisi:
100/786 (%12.8)

Kontrol gurubu (sehirliler)

2/100 (%2)
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/Kelkit Vadisi’'nde KKKA seroprevalan5|\

DISPATCHES

Kirsal kesimde %10

Subclinical
Infections with
Crimean-Congo

Hemorrhagic Fever
Virus, Turkey

Hiirrem Elodur!_Esragl'.il Akinci, Sibel Ascioglu,
Pinar Ongurd, and Yavuz Uyar

N y

Emerging Infectious Diseases - www.cdc.gov/eid = Vol. 18, No. 4, April 2012
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e

e 18 yas ve Ustl saghkh gonilli 25/1066 (%2.3)
e Sehirliler 14/796 (%1.8)
e Kirsal kesimde yasayanlar 11/270 (%4.1)

-Kirsal kesimde %19.6
~Ertugrul et al., 2012

‘ .Aydli 1.3' ‘

Samsun 1.0% 0
Hoe -

Yozg.
I Gaziantep

Caglayik D.Y. et al. J Med. Virol, 2013




/KKKA bulas yollar

* [nfekte kene yapismasi/kene kirma

® Viremik hayvanlar
® Hayvana ait kan ve dokulara temas

* [nfekte hastalardan (hastanede, toplumda)
® Direkt temas

* |nfekte doku ve kan temasi ile

Anneden bebege (vertikal bulas)

Laboratuvardan direkt temas ile/havadan (?)

\ Hava yolu?
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Virus iceren aerosol olusumuna yol acan tibbi girisimler

Uygun olmayan personel koruyucu ekipman

islem yapilan odanin iyi havalandirnlamamasi

International Journal of Infectious Diseases 33 (2015) e120-e122

Contents lists available at ScienceDirect

.;V P

International Journal of Infectious Diseases

journal homepage: www.elsevier.com/locate/ijid

Perspective

Probable Crimean-Congo hemorrhagic fever virus transmission
occurred after aerosol-generating medical procedures in Russia:
nosocomial cluster

Natalia Yurievna Pshenichnaya™, Svetlana Alexeevna Nenadskaya

Rostov State Medical University, Rostov-on-Don, Russia

ARTICLE INFO SUMMARY

Article history.

Received § October 2014

Received in revised form 21 December 2014
Accepted 23 December 2014
Corresponding Editor: Eskild Petersen,
Aarhus, Denmark

We report here a fatal case of laboratory confirmed Crimean-Congo hemorrhagic fever (CCHF), which
caused nosocomial infection in eight health care workers (HOW's), who had provided medical care for the
patient. All the HCWs survived.

The report demonstrates that airborne transmission of CCHF is a real risk, at least when the CCHF
patient is in a ventilator. During performance of any aerosol-generating medical procedures for any CCHF
patient airborne precautions should always be added to standard precautions, in particular, airway
protective N95 mask or equivalent standard, eye protection, single airbome precaution room, or a well-

Keywords: ventilated setting.
Crimean-Congo hemorrhagic fever © 2015 The Authors. Published by Elsevier Ltd on behalf of International Society for Infectious Diseases.

o mial duster
airborne transmission

This is an open access article under the CC BY-NC-ND license (http: //ereativecommons.org/licenses|by-
ne-nd/4.0/).

Health Care Response to CCHF
in US Soldier and Nosocomial
Transmission to Health Care

Providers, Germany, 2009!

Nicholas G. Conger, Kristopher M. Paolino Erik C. Osborn, Janice M. Rusnak,
Stephan Giinther, Jane Pool, Pierre E. Rollin Patrick F. Allan, Jonas Schmidt-Chanasit,
Toni Rieger, and Mark G. Kortepeter

In 2009, a lethal case of Crimean—-Congo hemorrhagic fever
(CCHF), acquired by a US soldier in Afghanistan, was treat-
ed ata medical center in Germany and resulted in nosocomi-
al transmission to 2 health care providers (HCPs). After his
arrival at the medical center (day 6 of illness) by asromedi-
cal evacuation, the patient required repetitive bronchosco-
pies to control severe pulmenary hemorrhage and renal
and hepatic dialysis for hepatorenal failure. After showing
clinical improvement, the patient died suddenly on day 11 of
illness from cerebellar tonsil herniation caused by cerebral/
cerebellar edema. The 2 infected HCPs were among 16
HCPs who received ribavirin postexposure prophylaxis. The
infected HCPs had mild or no CCHF svmptoms. Transmis-

blood or body fluids of infected animals (/-3). The disease
is characterized by the abrupt onset of a febrile illness usu-
ally 2-7 d (range 2-14) after exposure to the virus and by
subsequent severe changes in mental status. hemorrhagic
manifestations, and hepatorenal failure (1.4). Case-fatality
rates vary by region but are 30%—50% (range 1%—73%) in
most regions: death generally occurs 5-14 d after symptom
onset and is most commonly a result of multi-organ failure,
shock, severe anemia, cerebral hemorrhage. and/or pulmo-
nary edema (1.5).

‘We report a fatal case of CCHF in a US soldier de-
ploved to Afghanistan. who was aero-evacuated to Ger-
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Hamilelikte KKKA

Literatlrde bildirilen 24 KKKA'lI gebenin

" 8 (%33)’i kaybedildi
" 8(%33) aborsiyon gozlendi
" 4(%16) bebek kaybedildi
5 gebe Cumhuriyet Universitesi'nde takip edildi
® Hicbirine ribavirin uygulanmadi

® 5 gebe yasiyor

® Sadece 1 aborsiyon gozlendi

K Gozel MG et al. Gynecol Obstet Invest 2014:266-71 /
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7

KKKA icin risk guruplan

Endemik bolgede yasayan/ziyaretgi
Ciftciler

Hayvancilik yapanlar

Kasaplar, mezbaha calisanlari
Veteriner hekimler

Saglik personeli

Laboratuvar galisanlari

Hasta yakinlari

22




/ KKKA seroprevalansinda riskler \

Table 2. Demographic features and risk factors associated with CCHFV seroprevalence (univariate analysis) for persons living in rural
areas of Tokat and Sivas provinces, Turkey, 2006”
Risk factor category No. seropositive persons/total population (%) p value
Age =40y 731410 (17 8) <:D.{]D1=
History of tick bite 78/483 (11.5) 0.002
Tick removal from the animals 69‘450 (15.3) 007 <
Animal abortion 9/135 (14.1) 0.67
Slaughtering activity 25,|5 (16.6) 0.18
Contact with CCHFV patient 14/89 (15.7) 0.44
Contact with an animal 97/734 (16.6) 0.26
Job

Farmer 93/656 (14.2) 0.02

Animal husbandry 94/664 (14.2) 0.01

Milking 35263 (13.3) 079

Student 1/36 (2.6) 0.11

Emerging Infectious Diseases « www.cdc.gov/eid = Vol. 15, No. 3, March 2009
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TOBITAK

Ayten KADANALI

ORIGINAL ARTICLE

Turk J Med Sci

2009; 39 (6): 829-832

@ TUBITAK

E-mail: medsci@tubitak.gov.tr
doi:10.3906/sag-0904-49

Epidemiological risk factors for Crimean-Congo

Serpil EROL h h . f .
712l OZKURT emorrhagic fever patients
Kemalettin OZDEN Aim: The aim of this study was to evaluate the epidemiological risk factors for Crimean-Congo
hemorrhagic fever (CCHF) patients admitted to our hospitals between January 2004- December
2006.
Table 1. Epidemiological data for 63 patients with CCHF and controls.
CCHEF Patients n: 63, (%) Control n: 50, (%) P value
Age 46 1+ 16.9 48.4 1202 0.499*
Female 31 (49.2%) 23 (46%) 0.739*
Male 32 (50.8%) 27 (54%) (0.290*
Farming 59 (93.6%) 14 (28%) 0.000*
Handled livestock 59 (93.6%) 24 (48%) 0.000*
Living in rural area 59 (93.6%) 22 (44%) 0.000*
Tick-bite 32 (50.8%) 12 (24%) 0.004*
Contact with a patient with CCHF No No -
Camping No No -

*by Chi-squared test.




/ Seroprevalence of Crimean-Congo haemorrhagic fever \
(CCHF) in risk groups in Tokat Province of Turkey

Saban Tekin', Sener Barut?, Ahmet Bursali', Gul Aydoganﬂ Onem Yuce', Fatma Demir® and
Beytullah Yildirim

 2006-2007 yillarinda 12 liceye ait kdyler

Calisma Guruplari

« Saglik calisanlari 3/150 (%2)

- Hayvan temasi olanlar 6/26 (%23)

« KKKA hastalarinin yakinlari 44/193 (%23)

- Kene yapismasi hikayesi olanlar 11/106 (%10)

« Kontrol gurubu 11/240 (%4.6)
\\TOPLAI\/I 69/715 (%14.4) //




/ Erzurum’da KKKA seroprevalansi \

« 2004 yilinda
Calisma Guruplari
« Saglik ¢alisanlari 16/80 (%20)
« Ciftciler 19/114 (%17)
* Mezbaha igcileri 6/44 (%14)
* Veterinerler 3/12 (%25)
TOPLAM 44/250 (%17.6)

k Ozkurt Z, et al. 17th ECCMID, Munich, 2007/




KKKA Patogenezi

® Hala acik degil !

® Dendritik hiicreler, endotel,

monositler,

makrofajlar, hepatositler, adrenal hucreleri ana

hedef !

" inflamatuar mediyatorler
" |L-6, IL-8, IL-10, TNF-alfa, NO

® Koagllasyon fonksiyon defektleri, fibrinoliz

" Petesi, ekimoz, kanamalar

" Yaygin damarici pihtilasma (YDP)

27




4 h

Vaskuler disfonksiyon: Vaskuler endotel uzerine virGsun direkt

etkisi veya sitokin rizgarinin bir sonucu

" Doku icine eritrosit ve plazma sizintisi

" ile ilerleyen hemorajik belirtilerle sonuclanir
Endotel hasari trombosit agregasyonunu

" Koagulopatiye katki saglar,

" |ntirinsik koagllasyon kaskadinin aktive olur,

k ® Koagulasyon faktor eksikligi ve hemorajiye yola agarak. /




Hastaligin ilerlemesinde interlokinler

® 10 (IL-10), IL-1, IL-6 ve tumor nekroz faktor-alfa (TNF-a)
esas oyunculardir.

In vitro ¢alismalar CCHFV'nun,
® insan dendritik hicreleri ve makrofajlarinda ¢cogalir

" in vitro endotel hiicrelerini aktive eder ve TNF-a, IL-6, IL-8
salinmasina neden olur

Olen olgularda
" inflamatuvar sitokinlerin (TNF-a, IL-6, IL-10)

" ve vaskdiler aktivasyonun serum belirleyicilerinin (sICAM-1
ve sVCAM-1) seviyeleri yasayanlara gore daha fazla

yukselir /
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INSTITUWULUT PASTEUR

Microbes and Infection 12 (200100 1071 —10778
woaowoe Isevie roooms locatesS e in i

Original article
Toll-like receptor 8 and 9 polymorphisms in Crimean-Congo
hemorrhagic fever

. Serdal Arslan P, Sibel Kizildag ®. Hasret Oztiirk P, Nazif Elaldi ®, Ilvas Dokmetas &,
Mehmet Bakir ®

Aovynur Engin

% Departrmerits of Infectious Diseases and Clinical Microbicology., Cumbiariver University. School of Medicine., S840 Sivas. Turkey
¥ Department of Molecular Biology and Genetics, Faculiy of Science and Literatane of Cumbra-iver University S840 Sivas, Trokew
Received 12 June 2010: accepted 12 July 2010
Acvailable onlime 300 July 200100

A bhstract

Crimean—-Congo hemorrthagic fever (COCHF) is an acute viral hemorrhagic fever. The clinical course and outcome of the CCHFEF infection are
different in humans. Toll-like receptors (TLRs) are a family of pathogen recognition receptors. TLRE and TLRS contribute to the recognition of
wviruses. We mwvesngated frequency of TIRS Metl Val, TTL.RS -129CAG, TIRO - 1436T/C and TIRO 24583G/A polyvmorphisms i CCHF patients and
healthy controls. Ouwur study was conducted between June 1 and Auagwaust 31, 2007 in Cumhbhurivet University Hospital, Turkey. TLR genoilypes
were detected using the PCR-RFLP assay in 85 CCHF patients and 171 healthy controls. We found that heterozy gous plus homo=zygous mutant
cenotyvpes frequency for RS Metl VWal and for TELRY - 1486T/C were sigmficantly higher i CCHF patgents than controls  p — 0038 and
o= 0,009, respectvely). The frequency of TTL.RS -129GAG genotype in the fatal COCHF patients was significantly higher than that of the non-fatal
patients { p — O0.026). The freguency of TLRY -14860C/C genotype was significantly higher in fatal CCHF patents than in healthy controls
g = 0.009) and in patients with severe disease compared to non-severe disease (jp = 0.044). Our findings suggest that TILRS Metl Val, TILRS
-129CG. and RS - 1486T/C polvmornphisms are important on clinical course of CCHF disease.

- TLR-8 ve TLR-9 mutant genotip sikhgi hastalarda kontrollerden daha sik

-  TLR8 mutant genotip sikhgi dlen hastalarda yasayan hastalardan daha

yuksek

- TLR9 mutant genotip sikligi da olen hastalarda saglikli kontrollerden ve
siddetli olgularda siddetli olmayan olgulardan daha yuksek oldugu

bulunmustur

30




s

TLRY7 mutan suslari

Hastalarda saglikli kontrollere gore anlamli derecede

yuksek

Agir ve Olen hastalarda kontrole gore anlamli derece fark

var

Journal of Medical Microbiology (basim asamasinda)

/




nterferon(IF) yaniti nasildir?
Virus invazyonuna karsi etkili ve hizhh bir konak
cevabi tip 1 interferonlarin (INF-a/b) olusmasi
ile olur.

Virus

i\

Viral
nukleik
asit

l TLR'ler

replikasyonu /
RIG-1/MDAS5 u j /
P‘LKR |
l M fvs / IRF-7/IR F3
l IRF-3 7L’L ~
NFKB \ ,




™

KKKA’li hastalarda tip 1 INF (IFN-ave IFN-b) seviyeleri,
hastaligin siddeti ve Tip | interferon seviyeleri

arastinnimistir

ROC Curve
ROC Curve

Sensitivity
e N e

Sensitivity
° e °

1l - Specificity 1 - Specificity
. . Diagonal segments are produced by ties.
Diagonal segments are produced by ties. g g P Y

Hastalarda kontrol grubundan
Siddetli olgularda hafif olgu ve kontrol grubundan,
Siddetli grupta olup olenlerde yasayanlara gore daha yuksek

oldugu bulunmustur.
*Blyukhan | and Bakir M, et al. (abstract). , p204
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rvaluation of the hhelationship between Serum

Levels of VEGF and sVEGFR1 With Mortality and
Prognosis in Patients With Crimean—-Congo \
Hemorrhagic Fever

Mehmet Bakir,!* Sevtap Bakir,? Ismail Sari,” Veysel Kenan Celik.? Mustafa Gokhan Gozel,!
and Aynur Engin'®
ROC Cuxrve

ROC Curve

Source of the Source of the

| Curre 1,0 - Curve

1,0 " 4
| — VEGE - VEGr
I VESFRL VEGFR1
| | Rafaranca Lins 8 Refarence Line
- ¢

Sensitdvity
i .
- m
l I
Sensitivity
(=]
o
1
s

¢
- Ry 1"
— 0.4 ’
0,2
0,2
o, o T T T T T T
o,0 0,2 o,4 o,& 0,8 1,0
1 - Specificity ’
0,0 T T T T T
Disgonal seagments sre produced by ties. 0,0 0,2 0.4 0,6 0,8 1,0

1l - Specificity

VEGF ve sVEGFR1?'’in her ikisinde yukselir
Siddetli olgularda kontrole gore yuksek
Siddetli hastaligi olan grubu belirlemede her iki belirleyicinde onemli oldugu

\fakat siddetli ve olen olgulari tespit etmede sVEGFR1’in daha 6nemli oldugu
: -/

orulmustur Journal of Medical Virology 85:1794-1801 (2013)
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Crimean-Congo Hemorrhagic Fever: CXCL10
Correlates With the Viral Load

Anna Papa,'* Dilek Yagei Caglayik,® Tva Christova,” Katerina Tsergouli,' Gulay Korukluoglu,®

and Yavuz Uyar®

! Department of Mierohiology, Medical School, Aristofle University of Thessaloniki, Greece
"Virology Reference and Research Laboratary, Department of Microhiology Reference Laboratories, Public Health

Institutions of Turkey, Ankara, Turkey

®National Center of Infectious and Parasitic Diseases, Sofia, Bulgaria
#Department of Medical Microbiology, Cerrahpasa Medical Faculty, Istanbul Univeraity, Istanbul, Turkey

Crimean-Congo hemarrhagic fever (CCHF) is a
human disease with high fatality rate.
Although its pathogenesis is not elucidated
yet, it is considered that cytokines play a
significant role in the progression and outcome
of the disease. Serum CXCL10 levels were
estimated in 35 patients with acute CCHF and
ware correlated with the viral load, and various
demographic and clinical parameters. The

maann PV AN saanassntuntiaon (n tha aatiankal

triggered more research on the virus and its pathoge-
nicity. Although the CCHF pathogenesis is not clari-
fied yet, cytokines and chemokines are wnsidered
important factors for the regulation of the innate and
immune response, and it has been suggested that the
severe disease and the ftal outeome are the result of
uneontrolled  inflammatory  responses  (“eylokine
storm”) [Ergonul et al, 2006, Papa et al, 2006
Weber and Mirazimi, 2008; Uyar et al, 2011; Akinei
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CXCL10

Hastalarda saglikli
kontrollere gore
yuksek

CXCL10 duzeyi ile
viral yuk guclu bir
korelasyon
gosteriyor
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Elevated chemokine levels during adult but not pediatric @mmm
Crimean-Congo hemorrhagic fever
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ARTICLE INFO ABSTRACT
Article history: Background: Crimean-Congo hemorrhagic fever (COCHF) is a tick-borme viral zoonosis. Clinical reports
Received 25 Octaber 2014 indicate the severity of CCHF is milder in children than adults. The chemokines are important chemo-

Recesved in revised form 11 March 2015 attractant mediators of the host immune system.

Accepted 12 March 2015 Objectives: The main aim of the study was to identify whether or not there were any differences in
hemaokine levels between the pediatric and adult patients and control groups, and whether there was

Keywards: ) any correlation with disease severity.

E"m"r"f;‘c'l'“?"l‘" hemarrhagic fever Study design: The serum levels of select chemakines including chemokine (C-C) ligand 2 (CCL2), CCL3,

Adulis CC14, chemokine (C-X-C) ligand 8 (CXCLE), CXCLY, and granulocyte-colony stimulating factor (G-CSF) in

children 29 adult and 32 pediatric CCHF patients and in 35 healthy children and 40 healthy adult control groups
were studied by flow cytometric bead immunoassay method,
Results: Great variability was detected in the serum levels of the chemokines for both the adult and
pediatric patients and controls. With the exception of G-CSF, the median serum levels of CCL2, CCL3,
CCL4, CXCLE, and CXCLO were found to be significantly higher in the adult patients compared to adult
controls (23647 vs. 761 pg/ml; 714.1 vs. 752 pgjml; 886 vs. 25.5pg/ml; 217.0 vs. 18.3 pgml; B75 vs.
352.2 pg/ml, respectively, p<0.0001 for all isons). Among the chemokines the median CCL4 and
G-CSF levels were significantly higher in the pediatric patients compared to pediatric controls (40.3 vs
7.1 pelml. p< 0.0001: 0.1 vs. 0.1 pe/ml 0 =0.049. respectively).

Eriskin hastalarda kontrollere
gore CCL2, CCL3,CCL4,
CXCL8, ve CXCL9 seviyeleri
yuksek

Cocuklarda ise kontrollere gore
CCL4 ve G-CSF seviyeleri
yuksek

Cocuklarda daha hafif
olmasinin nedenlerinden biri
olabilir




/ Hastaneye basvuruda virus yiikii\

P<.001 *
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Fatal (n=11) Non-fatal (nN=20)
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KKKA Klinigi

Inkiibasyon periyodu

B Kene tutunmasindan sonra
-1-3 (En fazla 9) glin

®|nfekte kan/doku temasi sonrasi

-3-10 (En fazla 13) glin
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/" Laboratuvar bulgular N

" Trombositopeni
Anemi

Lokopeni
Lokositoz
AsT T
AT T
GGT T
ALP T
LDH T

" CPK T
" BUN T
¥ Kreatinin T

" Proteiniiri /
0 i
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/" Laboratuvar bulgulari

™

® Koagiilasyon fonksiyon
testlerinde bozulma

-PT T
-aPTT T
-INR T
D-dimer 7T
-Fibrinojen \’




Klinik viroloji alanindaki gelismeler

Virus izolasyonu
Molekuler yontemler

® Primerler ya CCHFV unun blylk gogunlugunu arastirmak

icin veya soya 0zgul olarak planlanmistir.
Serolojik yontemler:
® CCHFV spesifik IgM ve IgG ELISA ve IFA kitleri

Uygun laboratuar tanisi icin serolojik ve molekuler tetkikler

birlikte kullaniimalidir.




g .

Virus/antikor kinetigi

viremi

gun

............‘
RT-PCR ‘

Virus izolasyonu

ELISA IgM IgG, IFA
&M pozitifligi: 2-3 ay (6 aya kadar devam edebilir) /
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Neden standart protokollere ihtiyac var?

e Neden standart protokollere intiyac vardir?
e CCHFV susu,
e oOrnekte virus yuku,

e testi yapan laboratuvara bagli olarak

performansin farkliliklar gosterilmistir..

e Notralizasyon tetkikleri buyuk teyit edici degere

k sahiptir.




Siddet skorlamasi

Takle 2. The veriables of severiry grading scofe system
T Vector Borne Dis 49, June 2012, pp. 103-110

Iterns Classification SGE5 points
' ' ' N ' ' AspadTace Ao <5 w ULV o
A new perspective to determine the severity of cases with Crimean-Congo ansaminase =5 x ULNV 1
haot . Alsnine amino- LIV o
hemorrhagic fever P St 0
Lactate dehedrogenase =3 = ULNWV o
o i . . , R =3 = ULV 1

el Av f 8 1) 1 ol
Mehmet Bakir', Aynur Engin', Mustafa Gokhan Gozel', Nazif Elaldi", Saadettin Kilickap* & White blood cell - 10,000 celishd o
Ziynet Cinar* 2100000 cells/ul 1
Heparormegaly Mo o
"Deparment of Infectious Diseases and Clinical Microbiology; *Department of Medical Oncology; *Department of Biostatistics, Cumhuriyer Yes 1
University School of Medicine, Sivas, Turkey Drzan faihare Mo o
Teas 1
OO - oo Bleeding No o
Skor Olum ves 1
Age (v = 60 o
o = 60 1
orani % =
DIC score

Platelet =1000000 cellsful o
1 =30,000, 100,000 cells/pl 1
Haflf SS O =300000 cellsful 2
Prolomgariom of PT = 3 seC o
Ort 6-10 10 N :
r a. = =6 sec 2
Fibrimogen =100 rgdl o
o = 100 mgfdl 1
Agir 211 67 D> imes ocmay 0
= UL and = 10 = TLNW 2
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UL WV—Upper linyit mormal valoe; DIC—Dssseminated indravasc-
lar coagulation; FT—Prothoombin time.




Severity Scoring Index for Crimean-Congo
Hemorrhagic Fever and the Impact of Ribavirin
and Corticosteroids on Fatality

Basak Dokuzoguz,' Aysel Kocagiil Celikbas,' Sebnem Eren Gik,' Nurcan Baykam,' Mustafa Necati Eroglu,' and
Onder Ergoniil®

"Clinical Microbiology and Infectious Diseases Clinic, Ankara Numune Education and Research Hospital, Ankara, and “Infectious Diseases and Clinical
Microbiology, Kog University, School of Medicine, lstanbul, Turkey

Skor )

Hafif 0-2 .
Orta 3-9 -
Agir 10-13 !

the case-tatality rate, especiallv among moderately ill patients, whereas steroids were tound to be beneticial particu-

Table 1. Characteristics of 55| Parameters for Crimean-Congo

Hemormrhagic Fever

551 Parameter

Score

Platelet count, =107 plateletsfmm>
=160
180-50
A49-20
<20

aPTT, sec
=34
3545
AE-59
=60

Fibrinogen level, mgfdL
=180
179-160
189-120
<120

Bleeding
MNo
Petechia
Ecchymosis
Bleeding

Somnolence
Mo
Yes

W r =0 WK =0 W M= o Wk =0

= O

Abbreviation: aPTT, activated partial thromboplastin time; 551, severity sconng

inches.
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ARTICLE

Walidation of a severity grading score (SGS) system
for predicting the course of disease and mortality
in patients with Crimean-Congo hemorrhagic fever
(CCHUFY)
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H. Yiulmaz - A, But - G. Yilmaz - A. Engin

Received: 17 July 2014 / Accepted: 25 August 2014
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Absitract We aimed to walidate a severity grading score classified into the intermediate risk group (20 24%), and 14 of
(SGS) system for predicting the course of disease and fatality TO patients in this group died. An SGS=9 was classified as the
in Crimean-Congo hemorrhagic fever (CCHF). This SGS was high risk of mortality group and 11 of 11 patients in this group

Skor Hasta sayisi Oliim oran1%

Halfif <4 323 0
Orta 5-8 70 20

AGIr >9 11 100

Skorlamasinda calismaya 5 gliinden daha kisa sureli
semptomlari olan hastalar alinmigtir.

Skorlama hastalarin triajlarinda ve takiplerinde yol gosterici
olabilir.




Siddet derece skorlamasi(SGS) sistemi

Aspartat transminaz <5xNDUS 0
25xNDUS 1
Alanin transaminza <NDUS 0
2NDUS 1
Laktik dehidrogenaz <3xNDUS 0
23xNDUS 1
Beyaz kire sayisi <10000/pl 0
210000/l 1
Hepatomegali Yok 0
var 1
Organ yetersizligi Yok 0
var 1
kanama Yok 0
var 1
yas <60 0
260 1
Trombosir 100000/pl 0
250000, <100000/ul 1
<50000/pl 2
PT <3s 0
23s, <6s 1
>6S 2
aPPT <70 0
270 1
INR <1.6 0
21.6 1
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Tedavi

Organ yetersizligi gelisen hastalar YBU de takip edilmelidir

Ihtiyacina goére
®  Sivi ikamesi, kan transfilizyonu, taze donmus plazma, eritrosit siispansiyonu,

trombosit transfiizyonu
Intravenoz immunglobdlin (IVIG) refrator trombositopenli
siddetli vakalarda verilmelidir.
KKKA'li olgularda metilprednizolon etkisini rapor eden bir

calisma vardir.

/




/Ribavirin ile klinik ¢calismalar \

Arastirici Yil Form Hasta sayisi Mortalite
Adi ribavirin/kontrol

Mardani M. 2003 PO 139/48 Azalma
Ergoniil O. 2004 PO 8/22 Etkili
Alavi-Naini 2006 PO 236/19 Azalma
Ozkurt Z. 2006 PO 22/38 Etkisi yok
Cevik M.A. 2008 \Y] 9/16 Etkisi yok
Fisgin N. 2009 PO 21/20/11 Etkisi yok
Elaldi N. 2009 PO 126/92 Etkisi yok

| Koéksal i. 2010 PO 64/72 Etkisi VD

N
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KKKA tedavisinde ribavirin: Sivas deneyimi

™

\_

® Geriye déniik kohort

®iki gurup hasta

® Oral ribavirin alanlar (Ribavirin gurubu)

® Oral ribavirin almayanlar (Kontrol gurubu)

®2003-2009 yillari arasinda yatan konfirme KKKA hastalari

64



/ KKKA’da Oral ribavirin etkisi \

Ribavirin  Kontrol
(n=328) (n=506)

Olen, n(%) 24 (7.1) 36(7.0) p:0.938

Yasayan, n(%) 312 (92.9) 478 (93.0)

\_ /
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Uygulanan trombosit
suspansiyonu
(aferez) ortalama
unite

Uygulanan eritrosit
suspansiyonu
(ortalama unite)

Taze donmus plazma
(ortalama unite)

Ribavirin
2.8

4.2

9.5

Kontrol
2.8

3.3

P>0.05

P>0.05

p>0.05/
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Evaluation of Antiviral Efficacy of Ribavirin, Arbidol, and
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Abstract

Backgrownd: Mice lacking the type | interferon receptor (IFNAR 7 mice) reproduce relevant aspects of Crimean-Congo
hemorrhagic fever (CCHF) in humans, including liver damage. We aimed at characterizing the liver pathology in CCHF wirus-
infected IFNAR 7 mice by immunohistochemistry and employved the model to evaluate the antiviral efficacy of ribawirin,

e Ribavirin

® Yasam oraninda artis olmamis,

* Olim zamani gecikme gorilmis

® Aminotransferaz ve virus titrelerinde azalma olmustur
e Arbidol

® Herhangi bir etkisi gozlenmemigtir
e Favipiravin tedavisi alan

*  Olim goérilmemis

® Hastalik belirtisi gozlenmemis,

¢ Kanda ve organlar da virUs tespit edilmemistir.
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ABSTRACT
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Keywonds:

Antiviral

an-Congo hemorrhagic fever virus
Ribavirin

Chloroquine

Chlorpromazine

Crimean-Congo hemorrhagic virus (CCHFV) causes hemorrhagic fever with high case mortality rates and
is endemic in south-eastern Europe, Africa, and Asia. The limited catalog of specific treatment, highlight
the necessity to look for additional therapeutic solutions.

Previous experiments suggested that CCHFV enters the cells via a clathrin dependent pathway.
Therefore, we have evaluated the potential anti-CCHFV activity of several molecules targeting this entry
possibility. We identified two molecules chloroguine and chlorpromazine. Neutralization and virus yield
reduction assays were tested in Vero E6 and Huh7 cells on two different CCHFV strains. Several combina-
tions, including ribavirin, were assayed to test a potential synergistic effect.

The two molecules inhibited CCHFV, and depending on the virus and the cell lines, the 50% inhibitory
concentration (ICso) values for chloroquine and chlorpromazine ranged from 28 to 43 and 10.8-15.7 uM,
respectively. Time-of-addition studies demonstrated that these molecules had a direct effect on CCHFV
infectivity and spread. The antiviral activity of the two molecules was still effective even when added
up to 6 h post-infection and up to 24 h. The selectivity index ranging from 3 to 35 lead us to evaluate
combinations with ribavirin. Combinations of ribavirin and chloroquine or chlorpromazine were
synergistic against CCHFV. Though the low chlorpromazine selectivity index suggests the need for a
chemical improvement, our present study highlights chloroquine as the main drug having the potential
for drug repurposing.

Hucre kultur sisteminde

Klorokin ve klorpromazin ayri ayri
uygulandiginda etkili

Ribavirinle birlikte verildiklerinde
sinerji gorulmus

Bu iki molekul clathrin/pH bagl
endositoz yolunu inhibe ederek etki
gOstermektedir
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Abstract

Background and Aims

Crimean Congo Hemonhag: lever vinus (CCHF V) iz the causaive agent of Crim ean-
Congo hamorhagic lever, asevene disease with amonality rale of around 30% inhumans.
Previous slutbes demmaira e hal pre-ireakment wilh ype | IFNs have anantiviral diect
agains! CCHFY, while estabiished OCHF Vinlection is almost insensitive 1o subseguent
IFN-2 reatment. Nodata conceming ype Il IFN s antihviml aclivity againgl CCHFV are aval-
able 50 tar. The am of the present study was loexplore the capability of IFN-A 1 o inhi e
mpbicaton of COHFY andihe possitle synergsmiantagonism between IFN-a and [Fh-i1
BoMh in ha inhibdion of CCHFY replcaton and in he adtivaon of inaceliula pathways of
IFN response.

Methods
Human A543 and HuHT calls were bealed wihincreasing amounts of IFN-A, of IFN-g of &

combination o em, inlecied wilh CCHIF, the extent of virus yield inhibion and e induc-
Bonol MxAand Z-5'0A3 MRNA was measuned.

Results and Conclusions

Dur study pointed cul hal type |11 | FN possess an antivirdl activity against CCHFY, evenil
Iwer Man type |IFN. Moreover, 8 dearantagonis m between IFN-A and IF N—x was o~
senedin bolh ol Bnes (A543 and HuHT calis), inleems of anthiral aflact and activason of
pivatd 15Gs, Le. MxA and 2-50AS. Eucidating e inlarplay between type | and Il IFNs

Hucre kultur sisteminde

Ayri ayri ve kombine
uygulanmisg

INF’ler ayri ayri etkili etkili
INF-Lamdanin etkisi INF-

alfadan daha az

Birlikte uygulandiginda

antagonistik
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e 190 Saglik personeli (57 hemsire, 47 doktor, 45 Lab.
teknisyeni, 41 personel)

e Kisisel koruyucu ekipman kullanimi yuksek
e Sadece 1 hemsirede anti-CCHFV IgG pozitif /
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/ Hasta yakinlarina KKKA bulasg
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- KKKA pozitif akut hastalara direkt

temasli 116 akraba ileriye donuk olarak
iIncelendi

® Hic birinde hastalik belirtisi olusmadi
K ®* Tumunde KKKA serolojisi negatif idi /
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Asi

Fare beyninde Uretilerek formalin ile inaktive edilmis asi
® Sovyetler Birliginde uretilmis ve onaylanmistir (1970)
" Asi dusUk seviyede nétralizasyon antikoru meydana getirir
®  Koruyucu etkinlik degerlendiriimemistir
Benzer bir agi Bulgaristan da uygulanmig
® Huicresel ve hiimoral immunite gelismis
" fakat nétralizasyon antikor diizeyi disuk bulunmustur

Deneysel ¢coklu DNA asilar (Riff Valley Fever, Tick-borne encephalitis,
Hantaan ve CCHF virus) gelistirilmig

k " faka zayif immunlojik




Asi calismalan

5 PLOS | ¥ scnses = Hucre kultur bazh asi geligtiriimis

— - IFNAR"-fareler imminize edilmis

Immunization of Knock-Out o/ Interferon
Receptor Mice against High Lethal Dose of

Crimean-Congo Hemorrhagic Fever Virus " BU farelere yUkSGk dOZ h0m0|og KKKA

with a Cell Culture Based Vaccine
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