KIRIM KONGO KANAMALI
ATESI

E. Ediz TUTUNCU



Tarihce

« 12. yy'da bugunku Tacikistan bolgesinde
bir hemorajik sendrom tanimlanmis.

» Hastalik ilk kez klinik olarak 1944-45
villarinda Kirim'da ciftcilere yardim eden
Sovyet askerleri arasinda gorulmus ve
yaklasik 200 kisiyi etkilemistir.



Tarihce

* 1967°de hastalarin kan ve doku
orneklerinin yenidogan farelere
inokulasyonu ile viral izolasyon yapilmistir.



Tarihce

“Kirim hemorajik atesi” tablosundan
sorumlu olan virusun, Kongo'da 1956
yilinda atesli bir hastadan elde edilen
virusle ayni antijenik yapiya sahip oldugu
saptaninca, virus “Kirrm Kongo Hemorajik
Atesi” etkeni olarak adlandiriimistir.



Mikrobiyoloji

* Bunyaviridae Ailesi
- Ortobunyavirus
- Hantavirus
- Phlebovirus
- Tospovirus

- Nairovirus  *KKKA virusu, Hazara
virus, *Nairobi koyun hastaligi virusu,
*Dugbe virus



Mikrobiyoloji

* Bunyavirusler,

negatif polaritel,
tek iplikgikili,

zarfli RNA virusu

* Yuzeylerinde
notralizasyon ve
hemaglutinasyondan
sorumlu iki
glikoprotein bulunur.

ebren



Mikrobiyoloji

M-linked

« Genomdaki 3 segment
4 yapisal proteini
kodlar.

L segmenti, RNA
bagimli RNA polimeraz

M segmenti,
glikoproteinleri

S segmenti,
nukleokapsid proteinini
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Recent progress in molecular biology of
Crimean-Congo hemorrhagic fever
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Abstract

Crnmean—Congo hemorrhagic fever (CCHF) 15 a severe hemorrhagic fever in humans with a
case fatality rate of up to 30%. A causative agent of CCHF 15 CCHF virus, which is a tick-borne



Recent progress in molecular biology of
Crimean-Congo hemorrhagic fever

« KKKA virusunun RNA genomundaki 3
segment (S, M, L)

viral nukleokapsid (N)

membran glikoprotein precursor (GPC)
RNA bagimli RNA polimeraz (L)

S. Morikawa et al. / Comp.
Immun. Microbiol. Infect. Dis. 30
(2007) 375-389



Recent progress in molecular biology of
Crimean Congo hemorrhagic fever

* S RNA segmenti tarafindan kodlanan N
proteini nukleokapsidin major
komponentidir.

S. Morikawa et al. / Comp.
Immun. Microbiol. Infect. Dis. 30
(2007) 375-389



Recent progress in molecular biology of
Crimean-Congo hemorrhagic fever

M RNA segmentinin GPC proteini, buyuk
bir poliproteindir.
* Bu protein, ER’'da signalase araciligiyla

140 kDa PreGn ve 85 kDa PreGc'ye
ayrilir.

* PreGn’den, ER/cis Golgi aginda, SKI-1
proteaz ile Gn ve GP38 olusur.

S. Morikawa et al. / Comp.
Immun. Microbiol. Infect. Dis. 30
(2007) 375-389



Recent progress in molecular biology of
Crimean-Congo hemorrhagic fever

* PreGc'den, ER/cis Golgi aginda, SKI-1
benzeri proteaz ile Gc olusur.

* Olgun Gn ve Gc glikoproteinler, virionun
biraraya geldigi ve salindigl Golgide
lokalize olur.

S. Morikawa et al. / Comp.
Immun. Microbiol. Infect. Dis. 30
(2007) 375-389



Recent progress in molecular biology of
Crimean-Congo hemorrhagic fever

* L RNA segmenti ile ~4000 aa’'ten olusan
RNA bagimli RNA polimeraz kodlanir .

S. Morikawa et al. / Comp.
Immun. Microbiol. Infect. Dis. 30
(2007) 375-389
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Crimean-Congo hemorrhagic fever virus
glycoprotein processing by the endoprotease
SKI-1/S1P is critical for virus infectivity.

Bergeron E, Vincent MJ, Nichol ST.

Special Pathogens Branch, Division of Viral and Rickettsial

Diseases, National Center for Zoonotic, Vector-borne and Enteric
Diseases, Centers for Disease Control and Prevention, Atlanta, GA
30333, USA.




Crimean-Congo hemorrhagic fever virus glycoprotein
processing by the endoprotease SKI-1/S1P is critical for
virus infectivity

« KKKA virusu M RNA segmenti, proteolitik
olarak islendikten sonra glikoprotein
onculleri PreGn ve PreGc’ye donusen bir
poliprotein kodlar.

» Gn glikoproteinin olusumunda “subtilisin
kexin isoenzim-1/site-1 proteaz” (SKI-
1/S1P) kilit rol oynar.

« SKI-1/S1P eksik hucreler, infeksiyoz virus
uretemezler.

J Virol. 2007 Dec;81(23):13271-6.
Epub 2007 Sep 26
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[dentification of a Novel C-Terminal Cleavage of Crimean-Congo

Depirenent of Microbifogy, Uity of Peanwvawia, Philndelphia, Penovwlanie 19104 Ursines Colfepe, Collegeville,

Hemorrhagic Fever Virus PreGy That Leads to Generation
of an NS,, Protein’

Louis A, Altamura,' Andrea Bertolotti- If_i et Jo rey Teigler,” * Jason Par FH F
Connie S. Schmaljohn,® and Robert W, Dims '

Pemuylvsin 194267 wnd Uiniteal Stevies Areey Modicad Research festituie for Befecions Diseases
Fort Dewick, Frederick, Maniima 207027

Receivad 12 Decanber 306 Accepled 29 Klarch 2007

The structural ghcoproteins of Crimean-Congo hemorrhagic fever virns (CCHFY; genns Naorovoras, Tamily
Brarsyaveridwe) are derived through endoproteolytic cleavage of a L&84-amino-acid M BNA segment-encoded
polyprotein. This polyprotein is cotranslationally cleaved into the Pret, and Pret,. precursors, which are then
cleaved by SKI-1 and a SKI-1-like protesse (o generate the N termini of G, and G, respectively. Howeser, the
resulting polypeptide defined by the N termini of G,, and G, is predicted 1o be larger (58 kDa) than mature
G, (37 kDay. By analopy o the topologically similar M sepment-encoded polyproteins of virnses in the
Clrtheobrvavormy penus, the C-terminal region of Pre(s,, that containg fonr predicied transmembrane domains
miay also contain & nonstrocinral protein, N5,,. To charmcterize potential PreG,, C-terminal cleavape events,
4 panel of epitope-tagged PreG, troncation and internal deletion matants was developed. These constructs
allowed for the identification of 8 C-terminal endoproteolytic cleavapge within, or very proximal to, the second
predicted transmembrane demain follewing the G,, ectodomain and the subsequent generation of 8 C-terminal
frapment. Polse-chase experiments showed that Pre,, C-terminal cleavage ocenrmred shartly afier synthesis of
the precursor and prior to peneration of the G, glycoprotein. The resalling frapment trafficked o the Golg
compEariment, the site of virus assembly. Development of an antisernm specific to the second cytoplasmic loop
of Preda,, allowed detection of cell-associated N5, proteins derived from transient expression of the complete
CCHFY M segment and also in the context of virns infection.
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[dentification of a Novel C-Terminal Cleavage of Crimean-Congo
Hemorrhagic Fever Virus PreGy That Leads to Generation
of an N§,, Protein’

* Orthobunyavirus cinsinde Gn
glikoproteininin C terminalinden de bir
“cleavage” olur ve bir “yapisal olmayan
membran proteini” olusur (NSm)

 Bu NSm proteinleri viral glikoproteinlerle
birlikte Golgide birikir, virisun bir araya
gelmesinde rol oynayabillir.

J VIROL, Vol.81, No.12 June
2007, p. 6632-6642
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[dentification of a Novel C-Terminal Cleavage of Crimean-Congo
Hemorrhagic Fever Virus PreGy That Leads to Generation
of an N§,, Protein’

* Gn glikoproteinin olusmasindan hemen
once C terminalinden bir kirllma oldugu ve
kalan parcanin Golgiye tasindig!
gosterilmis.

* Bu calisma Nairovirus cinsinde NSm
proteininin oldugunun ilk kez gosterildigi
calisma...

J VIROL, Vol.81, No.12 June
2007, p. 6632-6642
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N-linked glycosylation of Gn (but not Gc) 1s important for Crimean Congo
hemorrhagic fever virus glycoprotein localization and transport

Bobbie R. Erickson, Varough Deyde, Angela J. Sanchez, Martin J. Vincent, Stuart T. Nichol *

Specal Pashogens Branch, Division of Virald and Rickessial Diseases, Cenvers or Disease Contral and Preveniion,
L6 Clifion Road MEG-14, Alania, Gd 30529, U%4

Received |E Awgust 2006; retwmmed o author for revision B September 2006; accepted 14 Movember 2006
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Ahstract

The mature Gn glveoprotein of Crimean Congo hemorrhagic fever (CCHF ) virus containg two predicted glyveosyvlation sites (357M and T35K).
Of these, M-glyveans are added only at 557N, as evidenced by abrogation of Gn-glveosylation by muotation of 3578 but not 755N site. Mutational
block of Gn-glvoosylation at 357N did not significantly affect Gm proteol viic processing but did result in mislocalization and retention of Cm and
other proteins synthesized from the virus M segment ORF (GP 160, GPERS, GP3E and Gic) in the endoplasmic reticalum. In contrast to Gn, sinilar
mutational analvsis demaonstrated that, while N-glveosylation occars at the two predicted sites in Ge, abrogation of their glveosylation did not alter
localization of any of the CCHF virus glycoproteins. Studies of Gn expressad in the absence of Go demonstrate that, while Gm processing and
krcalization are independent of G, all the CCHF virus glyeopoteins appear dependent on N-glycosylation of Gm for correct Blding, localization
and transport.

Published by Elsevier Inc.



N-linked glycosylation of Gn (but not Ge) 15 important for Crimean Congo
hemorrhagic fever virus glycoprotemn localization and transport

* Bunyaviruslerde glikoproteinlerin
biyogenezinde, N-glikosilasyonun oneml
oldugu dusunulmekte...

* Gn ve Gc'nin uc noktadan glikosile oldugu
gosterilmis.

* Gn’in glikosilasyonunun engellenmesi ile
Gn ve Gc'nin lokalizasyonu bozulmus ve
ER’da birikme saptanmis...

Virology 361 (2007) 348-355



Mikrobiyoloji

 Viral glikoproteinler, duyarli hucrelerdeki
reseptor bolgelerin taninmasindan
sorumludur.

« Attachmenttan (baglanma) sonra virusler
endositoz yoluyla hucre igine alinir.

* Replikasyon stoplazmada gerceklesir.

Lancet Infect Dis 2006; 6:203-14



Mikrobiyoloji

Nukleokapsid proteini ile viral RNA
biraraya gelir ve viral ribonukleopartikul
Golgiye gider.

Golgide glikoproteinlerle birlesir.

Virionlar Golgi bolgesinde ER'dan
tomurcuklanarak matur hal alir.

Sitoplazmik vezikullerle hucre
membranina ulasir.

J VIROL, Mar.2007, Vol. 81, No. 5
p. 2158-2164



Jouus sl oF ViRorooy, Mar, 20607, po 2158216 Val, 81, Ko, &
(AR OTROS -0 choi: 10 112V LO0 TG
Copyright £ 3507, American Society for Microbiology, All Rights Reserved.

Basolateral Entry and Release of Crimean-Congo Hemorrhagic Fever
Virus in Polarized MDCK-1 Cells”

Anne-Marie Connolly-Andersen,' Karl-Erik Magnusson,” and Ali Mirazimi'~*

KB Swedish Tosime fior hefectious Diseese Conrl, SE-1T1 82 Solua, Sweden'; MTC Kaofinske Bosivee, SE-IT71 7T Seocklobn,
Swedae”; and Division of Medical Microbinlogy, Faculy of Heallh Sciences, SE-581 83 Linkeiping, Swedo:®

Receved 21 September 20060 Accepled | December 2006

Crimean-Congo hemorrhagic fever virs (CCHFY) is an etiological agent of & disease with mortality rates

in patients averaging 30%. The disease is characterined by fover, myalgia, and hemorrhape. Mechanisms
wndarlying ths hemarrhags have in oor knowladpe oot been slacidatsd for CCHEY. Passibly, 8 direct or

indirect viral efect on tight junctions (T]) could canse the hemorrhage observed in patients, as TJ play &
erucial rale in vascular homeostasis and can cause leakage upon deregulation. Moreover, there is no knowledge
regarding the site of entry and release of CCHFY in polarized epithelial cells. Such cells represent & barrier
to virus dissemination within the host, and as a site of viral entry and release, they conld play & key role in
further spread. For the first time, we have shown preferential basolatersl entry of CCHFV in Madin-Darby
canine kidney 1 (MDCK-1) epithelial cells, Furthermore, we demonstrated hasolateral release of CCHFY in
palarized epithelial cells. Interestingly, by measuring transepithelial electrical resistance, we found no efect of
CCHFV replication on the function of T in this stndy. Neither did we observe any difference in the localization
of the T] proteins F0-1 and oceludin in CCHFV-infected cells compared to mock-infected cells,




Basolateral Entry and Release of Crimean-Congo Hemorrhagic Fever
Virus in Polarized MDCK-1 Cells’

« Epitelyal hucrelerin asimetrik plazma
membranlari vardir; birbirinden farkl
apikal ve basolateral kisimlari bulunur.

* “Tight junction™/siki bileskeler, paraselluler
permeabiliteyi ve vaskuler homeostazi
regule eder.

J VIROL, Mar.2007, Vol. 81, No. 5
p. 2158-2164



Basolateral Entry and Release of Crimean-Congo Hemorrhagic Fever
Virus in Polarized MDCK-1 Cells’

« KKKA virusunun epitelyal hucrelere girdigi
ve bu hucrelerden salindigi bolgeler
bilinmemektedir.

* “Tight junction”/siki bileskelere, direkt ya
da indirekt etki hastalardaki hemorajinin
nedeni olabillir.

J VIROL, Mar.2007, Vol. 81, No. 5
p. 2158-2164



Basolateral Entry and Release of Crimean-Congo Hemorrhagic Fever
Virus in Polarized MDCK-1 Cells’

 MDCK-1 epitel hucreleri ile yapilan bu
calismada, ilk kez, KKKA virusunun epitel
hucrelerine basolateral kisimdan girdigi
gosterilmistir.

« KKKA virusunun kullandigi reseptorler
basolateral yerlesimli olmalidir.

« Bunyaviruslerin kullandigi spesifik
reseptorler bilinmemektedir.

J VIROL, Mar.2007, Vol. 81, No. 5
p. 2158-2164



Basolateral Entry and Release of Crimean-Congo Hemorrhagic Fever
Virus in Polarized MDCK-1 Cells

* Benzer bicimde KKKA virusu, MDCK-1
epitel hucrelerinin basolateral yuzunden
salinmaktadir.

J VIROL, Mar.2007, Vol. 81, No. 5
p. 2158-2164



Basolateral Entry and Release of Crimean-Congo Hemorrhagic Fever
Virus in Polarized MDCK-1 Cells’

« KKKA virusunun MDCK-1 hucrelerine
sitopatik etkisi ve TJ’lara etkisi
saptanmamistir.

J VIROL, Mar.2007, Vol. 81, No. 5
p. 2158-2164



Filogenetik

* Nukleik asit sekans analiz tekniklerinin
gelismesiyle, farkli cografi bolgelerdeki
virusler arasinda genetik degiskenlik
oldugu fark edilmistir.

* Filogenetik analizlerde S RNA segmentinin
bir sekansi kullaniimistir.

Lancet Infect Dis 2006; 6:203-14



Filogenetik

1- Yunan AP92 susu hari¢ Avrupa suslari,
Guneydogu Rusya suslari, Turk KKKA virus
izolatlari

2- AP92 susu

_ 3- Orta Asya, Kazakistan, Tacikistan,
Ozbekistan ve Cin

4- Iran, Madagaskar ve Pakistan izolatlari

5- Iran’dan izole edilen ikinci bir grup sus ile
Senegal ve Moritanya

Afrika’da ug farkl klad vardir. Senegal,
Moritanya ve Guney Afrika 1, Nijerya ve Orta
Afrika Cumhuriyeti 2, ve Uganda suslari 3. kladi

Lancet Infect Dis 2006; 6:203-14



Recent progress in molecular biology of
Crimean-Congo hemorrhagic fever

M RNA segment sekanslari ile yapilan
filogenetik topoloji ile 6 klad
saptanmaktadir

+ Klad M4

S. Morikawa et al. / Comp.
Immun. Microbiol. Infect. Dis. 30
(2007) 375-389



Mikrobiyoloji

« KKKA virusu,

Dayaniksizdir, konakgl disinda
yasayamaz.

Ultraviyole ile hizla olur.

%1 hipoklorit ve %2 gluteraldehite
duyarlidir.

56 derecede 30 dakikada inaktive olur.
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Ex Vivo Stability of the Rodent-Borne Hantaan Virus in Comparison
to That of Arthropod-Borne Members of the Bunyaviridae Family’
J. Hardestam,"* M. Simon,"~ K. 0. Hedlund,' A. Vaheri.® I, Klingstrom,"~ and A. Lundkvist'~

Swedisk Iastiete for Infecious Disease Conel, 85-171 82 Solve, Swede:; Depavtmint of Miceobislogy, Taomor aed Call Biology,
Karolinska Tosveeer, 5-171 77 Sickiobm, Swede’; and Depiarement of |':"rrl|'rlll.,-|.'. Hawrtoan Testiae,
Po) Box 21, FIN-ONIS University of Helvinkd, Findaod”

Rievened 11 December 2806 hooepied 15 February 2000

Thie poessible effect of virns adaptation to different transmission routes on virus stability in the environment
is not well known. In this stndy we have compared the stabilities of three virnses within Uhi Bevrryirvirddone Tamily:
the roden t-borne Hawtevires Hantaan vires (HTNV), the sand fly-borne Phishovires sandfty fever Sicilian virus
(SF&V, anid the tick-borne Nerevees Crimean-Congo hemorrhagic fever virus (CCHFY)L These viruses differ
in their transmission rentes: SFSY and CCHFY are vector borne, whereas HTNY is spread directly between iis
hosis. and to homans, via the environment. We stuclied whether these virnses diffierecd regarding stability when
kept oniside of the host. Viral sorvival was analyzed at different time points opon exposnre o different
temperainres (4°C, 20°C, and 37°C) and drying at 200C. We observed clearly different stabilities under wet
conditions, particularly at 4°C, where infections SFSY, HTNV, and CCHFV were detectable after 528, 96, and
15 days, respectively. All three viruses were equally sensitive to drying, as shown by drving on aluminum discs.
Furthermore, HTNY and SFSY partially snrvived for 2 min in 305% ethanol, whergas CCHFY did not. Electron
microscopy images of TNV, S5FSY, and CCHFY stored at 37°C umtil infectivity was lost still showed the
pecurrence of virions, but with abnormal shapes and densities compared to those of the nonincubated samples.
In conclusion, our study poinis oul imporiant differences in ex vive siability among virnses within the
Brarrvir orvd e Tamily.



Ex Vivo Stability of the Rodent-Borne Hantaan Virus in Comparison
to That of Arthropod-Borne Members of the Bunyaviridae Family

* Bunyavirus ailesinden
HantavirUs / Hantaan virus (HTNV)

Phlebovirus / sandfly fever Sicilian virus
(SFSV)

Nairovirus / KKKA viruast (CCHFV)

APPL ENVIRON MICROBIOL,

Apr. 2007, p. 2547-2551 Vol. 73,
N R



Ex Vivo Stability of the Rodent-Borne Hantaan Virus in Comparison
to That of Arthropod-Borne Members of the Bunyaviridae Family

 Nem varliginda isi ile stabilite arasinda
guclu bir korelasyon gozlenmis.

Virus 37°C 20°C 4°C
HTNV 8 gun 9 gun 96 gun
SFSV 18gun 40gun 528 gun
CCHFV 7saat 11gun 15gun

APPL ENVIRON MICROBIOL,

Apr. 2007, p. 2547-2551 Vol. 73,
N R



Ex Vivo Stability of the Rodent-Borne Hantaan Virus in Comparison
to That of Arthropod-Borne Members of the Bunyaviridae Family”

» Kuruluga dayaniklilik

P wi agisindan virlsler

' il arasinda belirgin fark

b T g6zlenmemis.

! [ I " » 90 dakika sonunda

] | CCHFV’niin %6’s|
. N canlihgini koruyor...

A, 1. Safveeal of vifun dited on alaninum den Yoo wefe
Hrmeed srberl o steinke slomimim dee sed Lafi i i &li=i 1l Wi

APPL ENVIRON MICROBIOL,

Apr. 2007, p. 2547-2551 Vol. 73,
N R



Ex Vivo Stability of the Rodent-Borne Hantaan Virus in Comparison
to That of Arthropod-Borne Members of the Bunyaviridae Family

« CCHFV, %30 ve %20 etanol icinde 2
dakikada yok oluyor.

« HTNV ve SFSV %40 etanolde 2 dakikada
saptanamaz hale geliyor.

APPL ENVIRON MICROBIOL,

Apr. 2007, p. 2547-2551 Vol. 73,
N R



Ekolojl

« KKKA virusu, kene-vertebrali-kene siklusu
ile dolasimda kalir ve hayvanlarda hastalik
yaptigina dair hicbir bulgu yoktur.

« KKKA virusu Hyalomma cinsi kenelerle
bulastirilir.

« KKKA virtusu Hyalomma cinsi yetiskin
kenelerden, araziden toplanan
yumurtalardan ve H. marginatum’un
beslenmemis immatur evrelerinden izole
edilmistir.




Ekolojl

 KKKA tablosunun Avrupa, Asya ve
Afrika'daki varligi, hyalomma kenelerinin
global dagilimi ile ortusdur.

 Hyalomma marginatum marginatum
Akdeniz hyalommasi olarak da bilinir ve
KKKA'nin Avrupa’daki esas vektorudur.

« KKKA virusu ayrica Hyalomma anatolicum
anatolicum ve diger Hyalomma turlerinde
de izole edilmistir



CCHF: geographic distribution

® CCHF viral lsolation

|| Country at risk

[zerologcal evidence + yactor |

| L Country with lowrisk
[preseroe of vedtar ordy)




Ekolojl

» |klim kosullarindaki degisikliklerin kene
populasyonunun cogalmasini
kolaylastirarak kene kokenli infeksiyon
hastaliklarinin sikligini arttirdigi one
surulmustur.

Lancet Infect Dis 2006; 6:203-14



Ekolojl

» Turkiye'de salgindan etkilenen bolgelerde,
Nisan ayinda 1sinin 5 °C’nin uzerinde
oldugu gunlerin sayisi ile nisan ay!
ortalama gunluk sicakliginin salgindan
onceki yillara gore arttigi rapor edilmistir.

Lancet Infect Dis 2006; 6:203-14



Global warming may increase the incidence and
geographic range of Crimean-Congo Hemorrhagic

Fever

To the Editor,

Crimean-Congo Hemorrhagic Fever (CCHF) has re-
cently come to the attention of the scientific com-
munity because of an increase in outbreaks,
particularly in Turkey. CCHF generally results in a
grave outcome in those affected. Patients become
infected through tick bites, or contact with in-
fected blood or tissue. Healthcare professionals
are also at great risk in endemic areas. Causative
agent is a virus which belongs to the genus Nairovi-

rus of the Bunyaviridae family. Hyalomma genus
tirke cnerifirallv Hualnomma maroinatiim nlav an

Global warming is the reality observed in recent
decades. The future will hold many painful conse-
quences of this phenomenon beyond the Earth’s
physical changes.

CCHF has been reported with increasing fre-
quency worldwide in recent years. Global warm-
ing may change the epidemiological behavior of
many conditions with which the medical commu-
nity is already familiar. Global warming may cre-
ate a great problem in CCHF prevalent areas by
altering the ticks’ growth patterns, as well as in

areas now free of CCHF, by redirecting the
migratinn ronites nf hirde whirh hngt the affartad



Global warming may increase the incidence and
geographic range of Crimean-Congo Hemorrhagic
Fever

« Kuresel 1Isinma
kenelerin olgunlasma ozelliklerini
degistirerek

kuslarin goc yollarini etkileyerek
Isinma ile birlikte keneler i¢in yeni
yasam alanlari yaratarak

Med Hypotheses 2007 68 (4) 924-
925



Global warming may increase the incidence and

geographic range of Crimean-Congo Hemorrhagic
Fever

« Kuresel iIsinma gelecekte tibbi
epidemiyoloji icin major bir parametre
olacak...

Med Hypotheses 2007 68 (4) 924-
925
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SHORT COMMUNICATION

Detection of a questing Hyalomma marginatum
marginatum adult female (Acari, Ixodidae)
in southern Germany

Helge Kampen - Wolfgang Poltz - Kathrin Hartelt -
Roman Wilfel - Michael Faulde

Received: 7 August 2007 / Accepted: 3 October 2007 / Published online: 19 October 2007
) Springer Science+Business Media B.V. 2007

Abstract The first finding of a questing Hvalomma marginatum margmatn female tick
in Germany 1s described. The tick was found in May 2006 on the clothing of a person who
had spent the preceding day in rural surroundings in southern Germany. As the infested
person had also been visiting Spain where H. m. marginatum 1s known to occur some
weeks prior to finding the tick, it is not clear whether the tick had been imported by him as
a female or by another host in a preimaginal stage and succeeded to develop to an adult in
Germany. H. m. marginatum is a thermophilic tick species usually occurring in relatively
dry and warm regions of southern Europe, northern Africa and some parts of Asia. It is a
vector of several disease agents of human relevance including Crimean-Congo hemor-
rhagic fever virus. Although, by PCR examination, the female was found neither infected
with this virus nor with Rickettsia aesciilimannii, another human pathogen which has been
found in Spanish Hvalomma ticks, its mere finding should be taken seriously and draw



Detection of a questing Hyalomma marginatum

marginatum adult female (Acari, Ixodidae)
in southern Germany

 Guney Almanya’da ilk kez saptanan
Hyalomma marginatum marginatum turu
kene rapor ediliyor.

* Yapilan PCR incelemesinde, kenenin
KKKA virusu tasimadigi saptaniyor.

Exp Appl Acarol (2007) 43:227—-
231
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REVIEW ARTICLE
Emerging zoonoses and vector-borne infections affecting
humans in Europe

R.M.VOROUY™, V.G. PAPAVASSILIOU axp S. TSIODR AS'?

! Hellenic Center for Disease Control and Prevention, Athens, Greece
* Fourth University Department of Internal Medicine, University of Athens Medical School, Athens, Greece

(Aecepied 22 March 2007 firsi published online 20 April 2007)

SUMMARY

The purpose of this study was to assess and describe the current spectrum of emerging zoonoses
between 2000 and 2006 in European countries. A computerized search of the Medline database
from January 1966 to August 2006 for all zoonotic agents in European countries was performed
using specific criteria for emergence. Fifteen pathogens were identified as emerging in Europe
from 2000 to August 2006: Ricketisiae spp., Anaplasma phagocytophilum, Borrelia bur gdorferi,
Bartonella spp., Francisella tularensis, Crimean Congo Haemorrhagic Fever Virus, Hantavirus,
Toscana virus, Tick-borne encephalitis virus group, West Nile virus, Sindbis virus, Highly
Pathogenic Avian influenza, variant Creutzfeldt-Jakob disease, Trichinella spp.. and Echinococus
nmul il ocudaris. Main risk factors included climatic variations, certain human activities as well as
movements of animals, people or goods. Multi-disciplinary preventive strategies addressing these
pathogens are of public health importance. Uniform harmomzed case defimtions should be
introduced throughout Europe as true prevalence and incidence estimates are otherwise
impossible.



REVIEW ARTICLE
Emerging zoonoses and vector-borne infections affecting
humans in Europe

Avrupa’da 2000-2006 arasinda daha sik
gorulmeye baslanan 15 hastalik gozden
geciriliyor.

Epidemiol. Infect. (2007), 135,
1231-1247.



Ekolojl

* Ixodidae cinsi keneler genellikle ilkbahar
ve sonbahar arasinda aktiftirler.

* H. marginatum marginatum, ilkbaharda
artan isi ile birlikte Nisan Mayis aylarinda
aktive olur.



Ekolojl

* Keneler, hayatlari boyunca gecirdikleri her
donemde (larva-nimf-olgun) mutlaka kan
emmek zorundadirlar.

* Erkek ve disiler kan emme sirasinda
ciftlesirler.

* Digiler 3000-15000 civarinda yumurta
birakarak olurler.



* Yumurtadan cikan larvalar 3 cift bacaklidir.

« Turlere gore farkli surelerle konaklardan kan
emerler ve yine farkli surelerde gomlek
degistirerek 4 cift ayakli nimf olurlar.



* Ac nimfler kan emer, doyar, gomlek degistirerek
ac olgun haline gelir.

* Erkek ve disi olgun keneler kan emerken
ciftlesir.



« Keneler, bir, iki ya da ug¢ konakl olabilir.

« Hyalomma turleri, larva ve nimf donemini bir
konakta gecirir. Nimfler doyunca konak hayvani
terkeder ve dogada ac¢ olgun haline gelerek
IKinci bir hayvana yapisir.



Ekolojl

 H.m.marginatum’un gencg gelisme
donemleri cogunlukla kuguk hayvanlari
(tavsan, Kirpi, fare, yabani memeliler,
kuslar), eriskinleri ise cogunlukla evcll
memelileri (sigir, at, koyun, keci, kopek) ve
nadiren de insani tercih etmektedir.

» H.a.anatolicum’un hem larva ve nimfleri

hem de eriskinleri evcil ruminantlari
(0zellikle sigirlari) tercih ederler.
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Hyvalomma m.marginatum un vasam doéngisii. (Konak hayvvanlann bibyiiklikler: kenenin tercih sirasina
zore oranfilanmastir).




Ekolojl

Virus buyuk ve kucuk memeli hayvanlarda
belirtisiz infeksiyon ve bir hafta kadar suren
viremi yapar.

Eriskin keneler kan emerlerken virusu enfekte
hayvanlardan alirlar.

Virus kenede 36 saat icinde replike olmaya
baslar, 3-5 gunde maksimum duzeylere ulasir.

Virus titresi aylarca azalarak devam eder, infekte
kene aylarca virusu bulastirabilir.



Bulas

 Virus insanlara tesadufi olarak bulasir ve
KKKA hastaligini olusturur.

« Insanlara bulas,
Kenelerin 1sirmasiyla

Viremik hayvanlarin kesilmesi sirasinda
kan ve doku temasiyla

Nosokomiyal yolla



Bulas

« KKKA igin risk gruplari,
Tarim calisanlari

Hayvancilikla ugrasanlar (cobanlar,
ciftlik calisanlari, kasaplar, mezbaha
calisanlar)

Veterinerler
Askeri personel
Kamp yapanlar



Bulas

Lacation and Yearof outbreak  Mumberof cases  Fatal cases
referenoe

Budaria 195365, 47 17
Palistan 1697 & 11 3

Iragy® 1975 2 !

Dlubai 1975 L

Eauthifrica 19E4 E P
Palistan 14954 3 Mat krnoarn
Pakistary' 200 . 1

Albania Fil|EF 1 K
Mawritania® 2003 5 g

Turkeay 2008, 2 0
iunpublished

data)

Table 2: Mosocomial Infections of health-carew orkers during cutheaks

aof CCHF

« Salginlarla paralel

bicimde saglik
calisanlarinda KKKA
bulasi ve olumler
bildirilmistir.

Bir hastane
salgininda, infekte
kana maruz kalanlarin
%8.7’si, igne ucu
yaralanmasi olanlarin
%33’U hastaliga
yakalanmistir.
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Crimean-Congo hemorrhagic fever among health care workers in Iran: a
seroprevalence study in two endemic regions.

Mardani M, Rahnavardi M, Rajaeinejad M, Naini KH, Chinikar S, Pourmalek
F, Rostami M, Shahri MH.

Infectious Disease and Tropical Medicine Research Center, Shaheed Beheshti
University of Medical Sciences, Tehran, Iran.

Crimean-Congo hemorrhagic fever (CCHF) has repeatedly caused nosocomial
outbreaks among hospital staff. In the summer of 2003, we studied the
seroprevalence of anti-CCHF IgG among health care workers who had come in
contact with Crimean-Congo hemorrhagic fever patients from three referral
hospitals in endemic regions of Iran. A total of 223 eligible staff were examined.
Whereas 5 of 129 (3.87%) exposed health care workers tested positive, none
of the 94 in the unexposed group did (P=0.075). Seropositivity was more
frequent among those whose intact skin had come in contact with
nonsanguineous body fluids (9.52%) and those who had had percutaneous
contacts (7.14%). Health care workers exposed to Crimean-Congo
hemorrhagic fever patients, those who live in Systan-Baluchestan province,
and older health care workers were more prone to seropositivity. Where
introduction of high-risk modes of contact cannot be confined, we propose that
health care workers take all the protective measures when handling Crimean-
%o_ggo hemorrhagic fever patients, particularly their blood and other body

uids.



Crimean-Congo hemorrhagic fever among
health care workers in Iran

* |ran’da 3 referans hastaneden toplam 223
(129/94) saglik calisani taranmis.

 Riskli temas tarifleyen 129 calisanin 5’'inde
IgG pozitifligi saptanmis (%3,87).

Am J Trop Med Hyg. 2007
Mar;76(3):443-5
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The lack of Crimean-Congo hemorrhagic fever
virus antibodies in healthcare workers in an
endemic region

Onder Ergonul *, Herve Zeller®, Aysel Celikbas?, Basak Dokuzoguz 2

? Department of Infectious Diseases, Ankara Numune Education and Research Hospital, Ankara, Turkey
" The Posteur Institute, Lyon, France
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KEYWORDS Summary We aimed to detect antibodies against Crimean-Congo hemorrhagic fever wirus
Crimean-Congo (CCHFV) in healthcare workers (HCWSs) in an endemic region. The study was conducted in a
hemarrhagic fever; tertiary care hospital that had cared for CCHFY infected patients in the peried 2002—2003. The
Healthcare workers: sera from the HCWs were collected one month after the last admitted hospital case (October
Antibody 2003), and sent to the Pasteur Institute, Lyon, France tobe studied for CCHF 1gh and 126 by ELISA.

The total number of HCWSs included in the study was 75; the median age was 30, 68% of the
subjects were female, and 83% of the HOWs were at risk of exposure to the body fluids of patients.
Only gne HOW from the group without risk of exposure was CCHF |gG positive. The agherence rate



The lack of Crimean-Congo hemorrhagic fever
virus antibodies in healthcare workers in an

KKKA yuksek mortalite ile seyreden
hastane salginlari yapmistir ve bulas icin
en yuksek risk perkutan temastir.

Toplam 75 saglik calisani (62/13)
ELISA ile KKKA IgM ve IgG

Risk altinda olmayan gruptan bir hemsire
IgG pozitif bulunmus.

International Journal of Infectious
Diseases (2007) 11, 48—51



The lack of Crimean-Congo hemorrhagic fever
virus antibodies in healthcare workers in an

* Sonuglar standart onlemlerin hastaligin
bulasini onlemede yeterli oldugu gorusunu
destekliyor.

International Journal of Infectious
Diseases (2007) 11, 48—51



The lack of Crimean-Congo hemorrhagic fever
virus antibodies in healthcare workers in an

* ...temas soz konusu olan saglik
calisanlarinin gunluk kan sayimi ve
biyokimyasal testlerle yakindan izlemi...

 Ribavirin profilaksisinin perkutan temas
gibi yuksek riskli durumlarda onerilmesi...

International Journal of Infectious
Diseases (2007) 11, 48—51



Bulas

* Hava yoluyla bulastan Rusya’da bir kag
olguda suphelenilmis ancak
kanitlanamamistir.

* Anneden bebege horizontal bulas da
bildiriimistir.



Scand J Infect Dis. 2007 Oct 12;:1-2 [Epub
ahead of print]

Breastfeeding in Crimean-Congo
haemorrhagic fever.

Erbay A, Cevik MA, Onquru P, Gozel G,
Akinci E, Kubar A, Bodur H.

From the Department of Infectious Diseases and Clinical

Microbiology, Ankara Numune Education and Research
Hospital, Ankara.




Breastfeeding in Crimean-Congo haemorrhagic
fever

 KKKA tanisi alan iki emziren anne
 RT- PCR sutte negatif
* Bebeklerde hastalik gelismemis

Scand J Infect Dis. 2007 Oct
12;:1-2 [Epub ahead of print]



Epidemiyoloji

« KKKA icin serolojik kanitlar, Yunanistan,
Hindistan, Misir, Portekiz, Macaristan,
Fransa, Benin, Bulgaristan, eski
Yugoslavya, Arnavutluk, Turkiye'de
saptanabillir.

« Eski Sovyetler Birligi, Kongo, Uganda, Cin,
Guney Afrika, Moritanya, Burkino Faso,
Tanzanya, Senegal, Irak, BAE, S.
Arabistan, Pakistan, Umman, Iran
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CCHF: geographic distribution
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Location Years Mumber of Cazefatality Clocupartion
CEes rate | %)
Southeast Europe
Crmea 1044 -45 200 1a Military members
M straklan 105363 104 17 Agnouhtuml workers
Riastow 1663600 323 15 Agnouhtunl workers
Bulgana 1053-74° 1105 ir Agnooltual workers,
hezalth-carewarkers
Rl iy g 11 Sagrivalional e ke
1oEF-n3e 13E 21 Agnouhunl workers
dilbaria 20lE T i Agnoohtural workers,
hezalth-carewarkers
Koo Joo]e 1E 13 Agnouhural workers
Turkey ZO02-NLs COn L Agnouhtunl workers
Asia
Chiria 10644 260 21 Agnouhtunl workers
10 2 24 Agnouhtunal workers
Kook etan 104 E- 8¢ 7E L Agnouhtural workers
Tajikistan 154370 oF 3 Agnoottoral and
laborato mewar kers
Fakistan 1976 14 29 Shepherd, health-care
worke s
14" 3 Fdat krecram Health- care waar kers
Foge i LG Agnouhuml workers,

bcalth-carewarkers




Middle east
United & rab Emirartes (LIGE)

Sharjah, LLAE

Iraq
Sauch Arakia

Ciman
Iran
Africa
Lairef
Uganda

84 auritaria

Burkira Fasa
Soaath Africa

Tarzania
Southarest Africa

Ketrya

g
1844-05"
1680
1Grg-80
18A0°
10at-96~
20037

18R5°
105577
1083
2004

168y
1681-86°

1586
1686
20080

11

L5

S

i
Ladd

£

Fht kriceam
18

Health- care warkers
Agnouhural workers

Storekecper
Agnoutumal workers

hgnoutuml workers
Agnouhural workers

Agnouhural workers

Plrsician
Laboratarywarkers
Camel herd owner

Agnouhural workers,
hzalth- care warkers

Famners, health-care
wirkers

Shudent

Agnoohual worker
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« SB verilerine gore,

Yil Olgu Olum
2002 17 0
2003 133 6
2004 249 13
2005 206 13
2006 438 27
Toplam 1103 59

2007/5 >100 13
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Scand J Infect Dis. 2007;39(4):332-6.
Original Article
Crimean-Congo haemorrhagic fever cases in Turkey.

Gozalan A, Esen B, Fitzner J, Tapar FS, Ozkan AP, Georges-Courbot MC,
Uzun R, Gumuslu F, Akin L, Zeller H.

Department of Communicable Diseases Research, Refik Saydam National
Hygiene Centre, Ankara, Sihhiye, Turkey. agozalan@yahoo.com

Abstract

Crimean-Congo haemorrhagic fever (CCHF) is an arbovirus infection, which is
transmitted through ticks or via blood and secretions. Until recently, human
cases of CCHF were unknown in Turkey; however, several acute disease cases
were reported in 2002. We report on the investigation of a cluster of suspected
CCHF cases in the middle part of the Black Sea from May 2002 to October
2003. The medical charts that we reviewed were obtained from all local
physicians and our field investigations. 'Suspected case' was defined with regard
to time, place, and both clinical and laboratory characteristics. A total of 108
patients were defined as suspected case. Among them 36 patients were
reached and blood samples taken for examination for CCHF by using ELISA
and RT-PCR. According to the laboratory analysis, 80.6% (29/36) were acute
cases and 8.3% (3/36) were past CCHF infections. The overall mortality rate
was 5.6%. There was no nosocomial infection; however, there were 2 family
clusters. Tick exposure was the most prevalent risk factor (74.2%). A
multidisciplinary collaboration should be developed in order to understand the
magnitude of the disease and also to keep it under control.



Crimean-Congo haemorrhagic
fever cases in Turkey

« Mayis 2002 Ekim 2003 arasinda Tokat
bolgesinde KKKA salgininin ilk tespit
edildigi donemde yurutulen retrospektif
saha calismasi.

Scand J Infect Dis.
2007;39(4):332-6
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Abstract

We described a series of imported cases of Crimean-Congo Hemorrhagic Fever (CCHF) in
Istanbul and irvestigated the genetic diversity of the virus. All the suspected cases of CCHE whe
were applied to the health centers in Istanbul, were screened for CCHF virus (CCHFY) infection




Research article E
Imported Crimean-Congo hemorrhagic fever cases in Istanbul

Istanbul’dan kdken alan olgu hentiz yok.
Supheli 91 olgudan 10'u PCR ile konfirme
edilmis.

Kirklareli'den bir olgu bildiriimis.

Tum hastalara KKKA infeksiyonu icin
virolojik kanit beklenmeksizin ribavirin
baslanmis.

BMC Infectious Diseases 2007,
7:54
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« Tum viral izolatlarin sekans incelemeleri
ayni kladdan olduklarini gostermis.

« Turkiye'de KKKA olgularindaki artis,
komsu ulkelerden yeni suslarin
girmesinden ¢ok, dogal yasamdaki lokal
viral izolatlarin amplifikasyonu ile iligkili
gorunuyor.

BMC Infectious Diseases 2007,
7:54



Patogenez

 KKKA'nin patogenezi aydinlatiimis
degqildir.
* Ancak endotelyum tutulumunun, KKKA

patogenezinde onemli rolu oldugu
dusunulmektedir.

* Endotelyum

direkt olarak virus tarafindan
hasara ugratilabilir

viral faktorlerin araci oldugu bir
Immun mekanizma soz konusu olabillir.



Patogenez

* Endotelyal hasar, trombosit agregasyonu
ve degranulasyonu uzerine etki ederek
intrinsik koagulasyon mekanizmasini
harekete gecirir.

* Viral glikoproteinlerin patojenitede rolu
oldugu dusunulmektedir.



Case Report

Haemophagocytosis in a patient with Crimean—
Congo haemorrhagic fever
Atahan Cagata}r:1 Mahir Kapmaz,' Asli Karadeniz,' Seniha Basaran,’

: 2 2 3 1
Mustafa Yenerel,® Selim Yavuz,® Kenan Midilli,” Halit Ozsut,
1 1
Haluk Eraksoy and Semra Calangu

'Department of Infectious Diseases and Clinical Microbiclogy, Istanbul Faculty of Medicine,
Istanbul University, Istanbul, Turkey

EDeparTmen’[ ot Internal Medicine, Division of Hematology, Istanbul Faculty of Medicine,
Istanbul University, Istanbul, Turkey

“Department of Microbiology and Clinical Microbiclogy, Cerrahpasa Faculty of Medicine,
Istanbul University, Istanbul, Turkey

Crimean—Congo haemaorrhagic fever (CCHF) is a severe disease with a case fatality of 2.8 to
80 %. A patient dwelling in an endemic region for CCHF was admitted with fever preceding
bleeding diathesis and pancytopenia. Despite no history of tick exposure, CCHF was highly
suspected. With an oral nbavirin therapy, clinical and laboratory improvements were obtained. The
diagnosis was confirmed by detection of IgM antibody to CCHF virus and positive RT-PCR.
Although the main pathogenesis of CCHF infection is not elucidated yet, haemophagocytosis, a
symptom rarely reported in viral haemorrhagic fevers, was observed in this case.
Haemophagocytosis is suggested to have a role in the development of pancytopenia in CCHF,
the mechanism of which still needs to be investigated, probably with cytokine studies. Together
with clinical symptoms and patient history, haemophagocytosis may be an indicator for CCHF.




Haemophagocytosis in a patient with Crimean-—
Congo haemorrhagic fever

« Hematolojik malignite ontanisi ile refere
edilen bir hastada yapilan kemik iligi
yaymasinda hemofagositoz saptaniyor.

 Klinik ve epidemiyolojik olarak dusunulen
KKKA tanisi serolojik olarak dogrulaniyor.

Journal of Medical Microbiology
(2007), 56, 11261128



Haemophagocytosis in a patient with Crimean-—
Congo haemorrhagic fever

 KKKA'nin patogenezi tam olarak
aydinlatiimamistir.

» Pansitopeninin patogenezinde
hemofagositoz rol oynayabilir.

Journal of Medical Microbiology
(2007), 56, 11261128



Haemophagocytosis in a patient with Crimean-—
Congo haemorrhagic fever

» Klinik semptomlar ve hastanin oykusu ile
birlikte, hemofagositoz KKKA'nin bir
gostergesi olabilir.

Journal of Medical Microbiology
(2007), 56, 11261128
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Introduction
Crimean-Congo Hemorrhagic Fever Virus (CCHFV) is a

InterScience’
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Research article

Crimean-Congo hemorrhagic fever: Five patients
with hemophagocytic syndrome

Nuriye Tasdelen Fisgin,'™ Tunc Fisgin,” Esra Tanyel,! Levent Doganci,' Necla Tulek,*
Nil Guler,® and Feride Duru®

' Department of Clinical Microbiology and Infectious Disease, Ondokuz Mayis University, Medical School, Samsun, Turkey
“ Department of Pediatric Hematology, Ondokuz Mayis University, Medical School, Samsun, Turkey
4 Department of Hematology, Ondokuz Mayis University, Medical School, Samsun, Turkey

Three pediatric and two adult Turkish patients with Crimean Conge Hemorrhagic Fever (CCHF) induced
hemophagocytic syndrome (HPS) were admitted to Ondokuz Mayis University Hospital, which is in the Mid-
dle Black Sea Region of Turkey. All of them had remarkable hemophagocytosis in the bone marrow with
severe bleeding symptoms along with the other known clinical and laboratory findings of CCHF. We would

like to present these patients and to discuss the pathophysiology and the effect of acquired HPS on the se-
verity of the disease. Am. J. Hematol. 00:000-000, 2007. © 2007 Wiley-Liss, Inc.

tick-borne virus of genus Nairovirus within the family of Turh:_ey} and one from E‘.ar'nsun._ All of them had hig_h

(mean 30 + 29 years). Four of five patients were referred to
our center from Amasya (ancther city in Black Sea region



Crimean-Congo hemorrhagic fever: Five patients
with hemophagocytic syndrome

* 5 hastada KKKA tarafindan induklenen
hemofagositik sendrom tanimlanmis.

ates, pansitopeni, kanama bulgulari,
KKKA serolojik olarak gosteriimis,

kemik iligi aspirasyon yaymalarinda
belirgin hemofagositoz gosterilmis.

Am. J. Hematol. 00:000-000,
2007.Epub ahead of print



Crimean-Congo hemorrhagic fever: Five patients
with hemophagocytic syndrome

« Hemofagositik sendrom (HPS)
ates, HSM, sitopeni
ferritin, LDH, trigliserid duzeylerinde

kemik iligi, karaciger ve lenf nodlarinda
hemofagositoz

hiperaktive T helper lenfositler ve
makrofajlardan asiri sitokin salinimi ile
iliskili

Am. J. Hematol. 00:000-000,
2007.Epub ahead of print



Crimean-Congo hemorrhagic fever: Five patients
with hemophagocytic syndrome

« HPS
primer / genetik defektler

sekonder / bakteriyel, viral, fungal,
paraziter infeksiyonlar
malignite, kollajen doku
 Hemorajik virus infeksiyonlarinda olume

yol acabilen bu tablo “virus iligkili HPS /
VAHPS” olarak adlandiriimakta.

Am. J. Hematol. 00:000-000,
2007.Epub ahead of print



Crimean-Congo hemorrhagic fever: Five patients
with hemophagocytic syndrome

 Sitokin firtinasina sekonder gelisen
VAHPS tablosunun varligi, KKKA'nin
onemli ve olumcul bir ozelligi olabilir.

» DIC ve ciddi kanama bulgularina yol acan
vaskuler endotelyal hasar, bu asiri sitokin
salinimi ile iligkili olabilir.

Am. J. Hematol. 00:000-000,
2007.Epub ahead of print
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Plasma activity of thrombin activatable fibrinolysis
inhibitor in Crimean-Congo hemorrhagic fever
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Mustafa Yilmaz 2, Elif Akdogan ?, Iftihar Koksal®, Ercument Ovali 2,
Serdar Bedii Omay °

® Department of Haematology, Karadeniz Technical University, School of Medicine, Trabzon 61080, Turkey
® Department of Infectious Diseases and Clinical Microbiology, Karadeniz Technical University,
School of Medicine, Trabzon 61080, Turkey
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KEYWORDS Summary Objectives: Crimean-Congo hemorrhagic fever (CCHF) is a potentially fatal viral
Thrombin activatable infection. The exact mechanism for hemorrhage remains unknown. Thrombin activatable fibri-
fibrinolysis inhibitor; nolysis inhibitor (TAFI) is a plasma procarboxypeptidase B-like proenzyme and synthesized in
Crimean-Congo the liver, down-regulating fibrinolysis. In this study, we measured the TAF| activity in plasma

hemorrhagic fever of patients with CCHF to examine the relationship between hemorrhage and the pathogenesis



Plasma activity of thrombin activatable fibri nolysis
inhibitor in Crimean-Congo hemorrhagic fever

* Trombin ile aktive olan fibrinoliz
inhibitoru (TAFI)
Plazma prokarboksipeptidaz B
benzeri bir proenzim

karacigerde sentezlenir

Tripsin, plazmin, trombin,
trombomodulin gibi pek ¢ok faktorle
aktive olur.

Journal of Infection (2007) 55,
184-187



Plasma activity of thrombin activatable fibrinolysis
inhibitor in Crimean-Congo hemorrhagic fever

» Aktive olunca aktif karboksipeptidaz
enzimine doner.

Journal of Infection (2007) 55,
184-187



Plasma activity of thrombin activatable fibrinolysis
inhibitor in Crimean-Congo hemorrhagic fever

* Fibrinolitik sistem, fibrin olustuktan sonra,
plazminojen ve doku plazminojen
aktivatorunun (t-PA) fibrin yuzeyine
baglanmasiyla aktive olur.

* Bu baglanma, kismen degrade olmus fibrinin
C terminal lizin residuleri ile gergeklesir.

« Aktive TAFI, fibrinin C terminal lizin ve arginin
rezidulerine baglanir ve fibrinolizi down
regule eder.



Plasma activity of thrombin activatable fibrinolysis
inhibitor in Crimean-Congo hemorrhagic fever

« 21 KKKA hastasi ve kontrol grubu

* TAFI duzeyleri kontrol grubuna gore
anlamli olarak dusuk...

* Plazma TAFI aktivitesiyle PT, INR, CRP
duzeyleri ters iliskili saptanmis...

Journal of Infection (2007) 55,
184-187



Plasma activity of thrombin activatable fibrinolysis
inhibitor in Crimean-Congo hemorrhagic fever

* Plazma TAFI aktivitesindeki azalma,
olasilikla karacigerdeki sentezin azalmasi

e iliskil.
 TAFI aktivitesindeki azalma, fibrinolizis

dengesini bozarak kanama
komplikasyonlarina yol acan bir ek faktor

olabillir.

Journal of Infection (2007) 55,
184-187



Klinik

« KKKA virusunun hastalik yaptigi tek konak
insandir.

 Virusle karsilasanlarda hastalik gelisme
olasiligl 1/5 olarak hesaplanmistir.
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Klinik

« KKKA'nin tipik seyrinde 4 donem izlenir.
» Inkiibasyon periodu
kene 1sirigini takiben 3-7 gundur.

hayvan kan ve dokulariyla temastan
sonra ortalama 5 gun, enfekte insanlarin
kaniyla temastan sonra ortalama 5.6 gun
surmustur.
(infekte kan ile temas sonrasi 4-13 gundur.)

Turkiye'de 5,5 gun



Klinik

* Prehemorajik period

ani baslayan ates (39-41 °C), bas agrisi,
myalji, asiri halsizlik ve yorgunluk ile
karakterizedir.

ates ortalama 4-5 gun devam eder.

bazi olgularda ek olarak diare, bulanti,
kusma gorulebilir.

Yuz, boyun ve govdede hiperemi,
konjonktivit saptanabillir.

Bu period ortalama 3 (1-7) gun surer.



Klinik

 Hemorajik period
genellikle hastaligin 3-5. gununde aniden
baslar ve kisa surer (2-3 gun)

hastanin atesi ile hemoraji arasinda bir iligki
yoktur

hemorajik bulgular petesilerden genis
hematomlara kadar degisir

en sik olarak burun, gastrointestinal sistem
(hematemez, melena), uterus (menometroraiji),
uriner sistem (hematuri) ve solunum sistemi
kanamalari (hemoptizi) gorulur.



Klinik

hastalarin 1/3’'unde hepatomegali ve
splenomegali bildiriimektedir.

mortalite % 30 dolayindadir.



Klinik

« Konvalesan period

yasayanlarda hastaligin
baslangicindan 10-20 gun sonra baslar.

tasikardi, nabiz duzensizlikleri, polinorit,
hafiza kaybi, bradikardi, tansiyon
dusuklugu gibi durumilar bildirilmistir.

hastaligin relapsi yoktur.



Clinical investigation of the transient
evoked otoacoustic emission test in
Crimean-Congo hemorrhagic fever.

Engin A, Yildirim A, Kunt T, Bakir M,
Dokmetas |, Ozdemir L.

Department of Infectious Diseases and Clinical Microbiology,
Cumhuriyet University School of Medicine, Sivas 58140, Turkey



Clinical in vestigation of the transient evoked
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hemorrhagic fever

32 KKKA tanili hasta, 13 kontrol
KKKA seyrinde kohlear hasar?

“tfransient evoked otoacoustic emission
test” (TEOAE)

KKKA hastaligi, atesten bagimsiz olarak,
kohlear fonksiyonlari bozar.



Biyokimyasal testler

KKKA'nin en belirgin laboratuvar
bulgularinin basinda trombositopeni gelir.

Lokopeni, AL

duzeylerinde yukse

, AS

, LDH ve CPK
me gorulur.

PT ve aPTT sureleri uzar, fibrinojen
duzeylerinde dusme, fibrin yikim
urunlerinde artis gorulebilir.

Laboratuvar degerleri yasayan hastalarda
5-9 gunde normal sinirlara doner.



Mortalite

« Swanepoel kriterleri
Lokosit sayisi > 10x10%/ L
Trombosit sayisi < 20x10°%/L
AST >2001U/L
ALT >150 U /L
aPTT > 60 sn
Fibrinojen duzeyi < 110mg / dl
« Hastaligin ilk 5 gununde herhangi biri varsa %
90’In uzerinde fatal seyire isaret eder.



Mortalite

« Turkiye'den yapilan bir calismada daha
yuksek AST ve ALT duzeylerinin (700 ve

900 IU/L), ciddi vakalar icin daha sensitif
oldugu ortaya konmustur.

« Hematemez, melena ve somnolansin fatal
seyirli hastalarda daha sik oldugu
saptanmistir.

Clin Microbiol Infect 2006;12:551-
4
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Clinical and laboratory features of
Crimean-Congo hemorrhagic fever:
predictors of fatality.

Cevik MA, Erbay A, Bodur H, Gulderen E, Bastug A,
Kubar A, Akinci E.

Infectious Diseases and Clinical Microbiology
Department, Ankara Numune Education and
Research Hospital, Ankara, Turkey.




Clinical and laboratory features of Crimean-Congo
hemorrhagic fever: predictors of fatality

« 2003-2006 arasi

* 69 hasta, 11 (%15,9) o6lum

* Hastalar sadece destek tedavisi almiglar.
» Fatal seyirli olgularda

ekimoz hematemez

melena® somnolans®

gingival kanama

Int J Infect Dis. 2007 Dec 4 [Epub
ahead of print]



Clinical and laboratory features of Crimean-Congo
hemorrhagic fever: predictors of fatality

Fatal Nonfatal olgular
Ort plt sayisi* 12,6 47 .5x10°
Ort PT 18,4 13,4
Ort aPTT™ 69,4 42,7
Ort ALT 1688 293
Ort AST 3028 634
Ort LDH 4245 1141

Ort CPK 3016 851

Int J Infect Dis. 2007 Dec 4 [Epub
ahead of print]



Viral Load as a Predictor of Outcome
in Crimean-Congo Hemorrhagic Fever

Mustafa Aydin Cevik,' Ayse Erbay,' Hiirrem Bodur,' Selim Sirri Eren,’
Esragiil Akinci,' Kenan Sener? Pinar Ongiirii,' and Ayhan Kubar®

"Infectious Diseases and Clinical Microbiology Department, Ankara Numune
Education and Research Hospital, and *Department of Virology, Gulhane
Military Medical Acadery, Ankara, Turkey

Crimean-Congo hemorrhagic fever (CCHF) is a potentially
fatal disease affecting multiple organ systems. To determine
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

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 IgM antibodies in human serum or blood
samples. In the acute stage of the illness, serological tests are
not suitable for patients who die before humoral immune re-
sponse. To date, the most rapid and sensitive assay for detection
of CCHF virus RNA has been based on RT-PCR for the early
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 Numune Education and Research Hospital, a referral
and tertiary-care hospital in Ankara, Turkey, during the spring

-~ —



Viral Load as a Predictor of Outcome
in Crimean-Congo Hemorrhagic Fever

36 hasta

9 olum

TagMan 1 step RT-PCR
Ribavirin kullaniimamis.

Olen hastalarin 8’inde viral yik = 1x109°
kopya/mil

Yasayan hastalarin 25’inde < 1x10°
kopya/mil

CID 2007:45 (1 October) €96-100



Viral Load as a Predictor of Outcome
in Crimean-Congo Hemorrhagic Fever
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Viral Load as a Predictor of Outcome
in Crimean-Congo Hemorrhagic Fever

» Olen hastalarda semptomlarin siiresi daha
Kisa.

* Yuksek viral yuku olan hastalarda kanama
semptomlari ve somnolans daha sik.

* Trombositopeni daha derin, beyaz kure
daha yuksek, ALT, AST, LDH, CPK daha
yuksek, PT, aPTT daha uzun

CID 2007:45 (1 October) €96-100



Viral Load as a Predictor of Outcome
in Crimean-Congo Hemorrhagic Fever

* Yuksek viral yuk daha fazla endotel hasari
ile iliskili olabilir.
« 2 1x10° kopya/ml tzerinde viral yuk fatal

sonucu ongormede %88,9 sensitivite ve
%92,6 spesifiteye sahiptir.

CID 2007:45 (1 October) €96-100



Viral Load as
Predictor of
Crimean-Congo
Hemorrhagic Fever
Outcome

Darja Duh,* Ana Saksida,* Miroslav Petrovec,”
Salih Ahmeti,T lusuf Dedushaj,t
Marcus Panning,§ Christian Drosten,§
and Tatjana Avsié-Zupanc*

We used guantitative real-time reverse transcription-
PCR to measure viral load in serum from 24 patients in
Kosovo who had acute Crimean-Congo hemorrhagic fever.
Viral load correlated with clinical disease and antibodies
and could be used as a predictor of disease outcome.

The Study

Serum samples were obtained from CCHF patients
from Kosovo in 2001 (www.who.int/csr/don/2001 06
29¢e/en), 2003, and 2005, Clinical and biochemical data
were provided by the Clinic of Infectious Diseases, Pris-
tina, Kosovo. Presence of an acute febrile syndrome char-
acterized by malaise, nausea, fever, and bleeding from
various sites was reported as well as possible modes of
infcetion. Leukocyte and platelet counts, aspartate and
alanine aminotransferase levels, activated partial thrombo-
plastin times, and creatinine values were available for most
patients. Patients were categorized into 3 groups according
to disease severity: fatal, severe, or moderate cases. On the
basis of classification by Swanepoel (4), severe cases were
defined by the presence of hemorrhagic mamfcstations
(epistaxis, hematemesis, and melena), lowered blood pres-
sure (<100/60 mm Hg), and raised serum creatinine and
transaminase levels.

Serologic testing for anti-CCHF virus immunoglobu-

- -~ —~— e F L] n »



Viral Load as Predictor of Crimean-
Congo Hemorrhagic Fever Outcome

 Real time RT-PCR
« Kosova, 24 hasta

Emerging Infectious Diseases ¢
www.cdc.gov/eid - Vol. 13, No. 11,
November 2007 1769-1772



Viral Load as Predictor of Crimean-
Congo Hemorrhagic Fever Outcome

C: |
.- o« Olen hastalarda
3 | ortalama viral yUk
. | 109, kurtulanlarda 108
g |
3 |

Day .

Emerging Infectious Diseases °
www.cdc.gov/eid - Vol. 13, No. 11,
November 2007 1769-1772



Viral Load as Predictor of Crimean-
Congo Hemorrhagic Fever Outcome

« KKKA hastalarinda viral ytkin 108 ve
uzerinde olmasi olen hastalarla yasayanlar
arasinda anlamli olarak farki ortaya
koymus.

« Kantitatif IgG degerleri viral yukle ters
iliskili saptanmis.

Emerging Infectious Diseases °
www.cdc.gov/eid - Vol. 13, No. 11,
November 2007 1769-1772



Tani

* Erken tani, hem hasta sagkalimina etkisi
hem de nosokomiyal infeksiyonlarin
onlenebilmesi acisindan onemlidir.



Ayirici tani

Bruselloz  Viral hemorajik atesler
Q atesi Lassa atesi
Riketsiyoz Rift vadisi atesl
Lyme hastaligi Hanta atesi
: Marburg ve Ebola
Leptospiroz
Sari ates
Salmonelloz
Deng
Sitma

Kyasanur orman hast.
Omsk atesi



Tani

* 1- Klinik tanimlama
Ani baglayan ates, bas agrisi, myalji,
halsizlik, bulanti, kusma, ishal
Lokopeni, trombositopeni, ALT, AST, LDH,
CPK yuksekligi
« 2- Epidemiyolojik oyku
Kene I1sirmasi, keneyle temas, hayvanlarla
temas, kirsal alanda yasama ya da bulunma,
hayvan dokusu ya da kani ile temas, hastalarin

kan ya da vucut sivilariyla temas, ¢gevrede
benzer vaka varligi



Tani

« 3- Destekleyici bulgular
Hemorajik ya da purpurik dokuntu
Epistaksis
Hematemez
Hemoptizi
Melena
Diger hemorajik semptomlar



Tani

« Supheli vaka

Klinik tanima uyan ve baska nedenle
aclklanamayan hasta

 QOlasi vaka

Ek olarak epidemiyolojik oyku ya da
destekleyici bulgulardan ikisinin olmasi

(bir bolgede birden fazla hasta varsa,
destekleyici bulgular aranmaz)



Tani

 Kesin vaka
Laboratuvar ile dogrulanmig hastalar
o Laboratuvar kriterleri

Kan, vucut sivilari ya da doku
orneklerinde viral izolasyon ya da viral
RNA'nin gosterilmesi

Spesifik IgM pozitifligi

Akut / konvalesan serumlarda IgG
titresinde 4 kat artis



Tani / Laboratuvar

 Viral izolasyon

lleri derecede biyogtivenlik diizeyine sahip
laboratuvarlarda yapilabilir.

Hucre kulturunde izolasyon hizli ve basittir.

LC-MK2, BHK-21, SW-13, Vero hucre
serileri kullanilarak virus uretilebilir.

Virus sitopatik etki gostermez, spesifik
monoklonal antikorlar kullanilarak
immunfloresan yontemi ile tanimlanir.




Tani / Laboratuvar

* Molekuler yontemler
RT PCR, hizli, sensitif ve spesifiktir.
* Seroloji

Serumda IgM ve IgG, IFA ve ELISA ile
hastaligin 7. gununden itibaren saptanabilir.

ELISA daha sensitiftir.

Serokonversiyon, antikor titresinde 4 kat
artis ya da IgM’in gosterilmesiyle tani konur



KKKA : viral/antikor kinetikleri

o 5
Viral izolasyon

Viral izolasyon

ELISA IgM IgG



Viral Load and
Crimean-Congo
Hemorrhagic Fever

To the Editor: Crimean-Congo
hemorrhagic fever (CCHF) is a scvere
viral disease transmitted to humans
by tick bite or contact with blood, ex-
creta, or tissues of infected patients or
livestock. The disease is endemic in
many African, Asian, and European
countries. Sporadic cases or outbreaks
have been observed in the Balkan
Peninsula (/-5). Prompt diagnosis of
the disease 1s essential for preventing

genome region of the S RNA segment
of CCHF virus on the basis of Euro-
pean sequences (Balkan and Russian
strains available in GenBank): primers
CCEuS 5'-TGACAGCATTTCTTTA-
ACAGACATCA-3' and CCEuAs 5'-
AAACACGGCAGCCTTAAGCA-Y,
and probe 5'-TCGCCAGGGACTT-
TATATTCTGCAAGG-3'. A 25-uL
reaction was conducted in a LightCy-
cler (Roche, Indianapolis, IN, USA)
with 10 mmol/L of each deoxynucleo-
tide triphosphate, 600 nmol/L of each
primer, 200 nmol/L of probe, and 3
uL of RNA. Cycling conditions were
50°C for 30 min and 95°C for [5 min,
followed by 45 cycles at 95°C for 15

death of patient 23/03.

Viral load of secondary case-pa-
tients was <250 geqs/reaction, which
was much lower than that of primary
case-patients. This finding suggests
that the discasc 1s more severe in
primary case-patients and becomes
a milder form in secondary case-pa-
tients. Samples of secondary case-
patients 24b/03 and 25b/03 were ob-
tained on day 9 of illness, and patient
24b/03 had a 4x higher viral load than
patient 25b/03. A possible explanation
might be that because patient 24b/03
had closer contact with the person
who died, he received a higher dose
of virus, which might affect severity



Viral Load and Crimean-Congo
Hemorrhagic Fever

« KKKA virusunun saptanmasi ve
quantifikasyonu icin gelistirilen real time
RT-PCR

 Arnavutluk’tan 16 hasta
 Ribavirin ?7?

Emerging Infectious Diseases °
www.cdc.gov/eid « Vol. 13, No. 5,
May 2007 805-806



Viral Load and Crimean-Congo
Hemorrhagic Fever

En yuksek viral yuk olen tek hastada
saptanmis.

Tum primer olgularda yuksek viral yukler
tespit edilmis.

Tum primer olgular agir seyretmis.
Sekonder olgularda hastalik daha hafif..

Emerging Infectious Diseases °
www.cdc.gov/eid * Vol. 13, No. 5,
May 2007 805-806



Viral Load and Crimean-Congo
Hemorrhagic Fever

* Sonucg olarak, tek basamakli real time RT-
PCR gelistirilmistir.

Emerging Infectious Diseases °
www.cdc.gov/eid « Vol. 13, No. 5,
May 2007 805-806



Virus Detection
and Monitoring

of Viral Load in
Crimean-Congo
Hemorrhagic Fever
Virus Patients

Roman Wélfel,*t Janusz T. Paweska,}
Nadine Petersen, Antoinette A. Grobbelaar,}
Patricia A. Leman,} Roger Hewson,§
Marie-Claude Georges-Courbot,§ Anna Papa,#
Stephan Giinther,t and Christian Drostent

We developed a real-time reverse franscription—
PCR that detected 1,164 copies/mL of Crimean-Congo
hemorrhagic fever virus per milliliter of serum at 95% prob-
ability (probit analysis) and was 100% concordant with nest-
ed PCR on 63 samples from 31 patients with confirmed in-
fection. Infected patients who died appeared to have higher
viral loads; low viral loads correlated with IgG detection.

was implemented to cover such high variability. Sensitivity
was demonstrated by testing virus strain collections from
several different Biosafety Level 4 laboratories, essential-
ly covering the full range of global diversity of CCHFV
(Figure 1). A comprehensive panel of original clinical
samples from persons with confirmed cases of CCHF was
used for clinical evaluation; the samples were collected by
World Health Organization reference facilities.

The Study

Primers and probes were seclected on the basis of an
alignment of S segment sequences of 61 CCHFV isolates
from all known CCHF-endemic regions worldwide (7)
(representative sequences shown in expanded online ver-
sion of Figure 2, available from www.cdc.gov/EID/content/
13/7/1097-G2.htm). Oligonucleotide melting points, fold-
ing characteristics, and cross-hybridization properties were
determined by using the Primer Express software package
(Applied Biosystems; Foster City, CA, USA). Primers
were selected to amplify a 181-bp region near the 5-end of
the S segment. The capability of these primers to amplify
12 representative CCHFV strains from distinct CCHF-en-
demic regions was confirmed initially by gel detection RT-
PCR (data not shown) (Figure 2, expanded online version,
panel B).

For real-time PCR, identifying a simple detection



Virus Detection and Monitoring of
viral load in CCHFV Patients

* Dunya uzerinde bilinen tum endemik
bolgelerden elde edilen 61 virus izolatinin
S segment sekanslari kullanilarak primer
ve probelar hazirlanmis.

 RT PCR ile sonu¢ almak icin daha az
zamana ihtiyag var...

N

Emerging Infectious Diseases °
www.cdc.gov/eid « Vol. 13, No. 7,
July 2007 1097-1100



Virus Detection and Monitoring of
viral load in CCHFV Patients

» |Ik kez, KKKA virtisiinin tiim kladlarini
tespit etme olanagi saglayan realtime RT-
PCR tanimlanmistir.

Emerging Infectious Diseases °
www.cdc.gov/eid « Vol. 13, No. 7,
July 2007 1097-1100



Virus Detection and Monitoring of
viral load in CCHFV Patients

Log RNA copies/mL

10k * Kilinik gidis ile viral
Ny yik iliskisi acikca
. 3 ortaya konamamis
6| olsa da olen
| hastalarin daha
g yiiksek viral yiikleri
at oldugu. ..
0k

U 3 6 8§ 12 18 18
Days after onset
Emerging Infectious Diseases °

www.cdc.gov/eid « Vol. 13, No. 7,
July 2007 1097-1100



Developement of a TagMan Minor Groove
Binding Protein Assay for the Detection and
Quantification of CCHFV

 TagMan MGB teknolojisi ile S segment
konsensus sekanslari kullanilarak
primerler hazirlanmis.

« Gercek zamanli RT-PCR testi, 3 saatten
Kisa surede sonug veriyor.

Am. J. Trop. Med. Hyg. 77(3).
2007.pp 514-520



Yaklasim

« Supheli ya da olasi vaka dusunuldugunde;
Hasta izole edilmelidir
Bolum calisanlari bilgilendirilmelidir
Bariyer onlemler uygulanmalidir

 PCR ve ELISA incelemeleri icin serum
ornegi alinmaldir.

 Ribavirin kullanimina karar verilmelidir.



Tedavi

 Destek tedavisi

Trombosit, taze donmus plazma,
eritrosit urunlerinin verilmesi

Olasi kanama odaklarina karsi gereken
onlemlerin alinmasi

Sivi elektrolit dengesinin yakindan
izlenmesi



Tedavi

« Spesifik tedavi
Antiserum kullaniimasi

lyilesen hastalardan elde edilen
serumun tedavide kullaniimasi
denenmis.

Ribavirin
Etki mekanizmasi bilinmese de
hastalarda onerilen antiviraldir.



Tedavi

* Ribavirin
In vitro olarak viral aktiviteyi engelledigi
gosterilmistir.
Hayvan deneylerinde mortaliteyi
azalttigr gosterilmistir.
Insanlarda KKKA’inde kullaniminin
yararini gosteren randomize klinik ¢alisma

yoktur. Etkinligine dair gozlemsel
calismalar vardir.



Tedavi

* Ribavirin
Hafif olgularda ribavirin kullanimini
destekleyecek veri yoktur.

Agir olgular tanimlanmali ve tedavi
edilmelidir.

Hastalar 10 gun sureyle tedavi
edilmelidir.



Tedavi

* Ribavirin
30 mg/kg yukleme dozu
15 mg/kg 6 saatte bir, 4 gun
7,5 mg/kg 8 saatte bir, 6 gun



Korunma

* Endemik bolgelerde kigisel korunma onlemleri

Kenenin aktif oldugu donemlerde kenelerin
bol bulunabilecegi alanlardan kaciniimaldir.

Kene Isirmasini onlemek icin giysilere ve
deriye repellent (sinek, bocek kovucular)
uygulamalhdir.

Giysilerin ve cildin duzenli olarak kene
acisindan kontrolu yapilmali ve kene varsa
cikariimalidir.



Korunma

* Endemik alanlarda ciftlik hayvanlari ve
bunlarin kanlari ile temas olasiligi olan
Kisiler derinin, infekte doku ve kanla
temasini onlemek icin eldiven ve koruyucu
giysiler giyinmelidir.

« Saglik calisanlari icin koruyucu onlemler

Standart onlemler ile temas izolasyonu
uygulanmalidir.



Korunma

Kimyasal madde kullanimi kenelerin
kusmasina neden olacagindan, keneler
mekanik olarak yavasca ve tek bir
hareketle parcalanmadan cikariimalidir.



Korunma

« KKKA tanisi olan hastanin kani ile
dogrudan temas eden ya da igne
yaralanmasi soz konusu olan kisilerde,
ribavirin profilaksisi onerilebilir.

* Ancak bu olgularda dahi, 14 gun boyunca
gunluk CBC ve biyokimya takibi ile izlem
yeterli gorulmektedir.



Korunma

* 1974'te askeri personel icin bir asi
gelistiriimis ve etkin oldugu bildiriimis ise
de gunumuzde kullanimi soz konusu olan
bir asi yoktur.



