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.C. Saghk Bakanligi
UTurklye Halk Saghgi Kurumu

1-Viral Ates Tanimi ve Etiyolojisi

Viral atesler;

» Arbovirus (artropod kaynakiil), robovirus (rodent kaynakli) ve diger
zoonotik viruslarnn neden oldugu (yarasa, maymun)

« Ani baslangicl, multisistemik ve 6limcti seyirli olabilen hastaliklardir.

« Etkenler, RNA virusudur.

» Farkli cografi bolgelerde; farkl vektorierin tasimasi nedeniyle farkl
etkenler fakat benzer klinik ozellikler izlienmektedir.

»
Mikrobiyoloji Referans Laboratuvarlar Daire Baskanhigi ﬂ
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Sunum Plani

1-Viral ates tanimi ve etiyolojisi
2-Tani yontemleri ve algoritmalar
3-Son bes yilin vaka verileri

4-Tanisal kapasiteyi ve kaliteyi
arttirmaya yonelik yapilanlar ve
hedefler
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[.C. Saghik Bakanlig
u Turkiye Halk Saghgi Kurumu

1-Viral Ates Tanimi ve Etiyolojisi

Viral atesler;

« Arbovirus (artropod kaynakl), robovirus (rodent kaynakl) ve diger
zoonotik viruslarnn neden oldugu (yarasa, maymun)

« Ani baslangicl, multisistemik ve 6limctl seyirli olabilen hastaliklardir.

» Etkenler, RNA virusudur.

» Farkli cografi bolgelerde; farkl vektorierin tasimasi nedeniyle farkl
etkenler fakat benzer klinik ozellikler izlienmektedir.

»
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Bunyaviridae

Ortobunyavirus *Kaliforniya Amerika
ensefalit virusu
*Oropouche atesi
Nairovirus Asya, Afrika, Dogu
Avrupa
Phlebovirus *Rift VadisiAtesi  Afrika, Asya
Virusu
Akdeniz havzasi
Hantavirus Puumala, Avrupa, Amerika
Hantaan
Dc & Seoul
almi\\ Ve e'
Andes,Tula

VEKTOR

Phlebotomus
(tatarcik

Myodes glareolus,

T .

Apodemus fl2
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“laviviridae Flavivirus (Sivrisinek  Japon ensefaliti Asya-Afrika-Avrupa, @x spp. >
virus grubu Avustralya, Afrika-
© <(BauNilvirusu™>  Avrupa,Asya Ochleratatus caspius
Murray vadisi
ensefalit virusu,
<UsTavires, TV
Spondweni virus Afrika, Asya Ledesspo -
~ grubu (Zika virus)
=
Sarthummavirus  Sahraalt Afrikave Aedes spp.
@ L grubu (Senmhumma Gliney Amerika, Yeni
et - V|sserOtl'0pik, vivusu, Sepikvirus) Gine e

kanamall ‘ateg, Dieng virust Tropik ve subtropik Aedes aegypti

rezervuar maymun yerler Acdeszibop

ve Insan '

Flavivirus (Kene Kene Kaynaki Avrupa, Asya
kaynakhi) Ensefalit virusu
(TBE)
Omsk kanamalh Bati Sibirya Dermacentor
atesi virusu ' e
-

Kyasanur ormant Hindistan, Suudi Haemaphysalis
hastaligivirusu, Arabistan

Alkhurma virusu
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| CO&RAFiDAGILIM | VEKTOR

Togaviridae

Arenaviridae

Filoviridae

Alphavirus

Arenavirus

Chikungunya

virus

Sindbis virus

Lenfositik
koryomenenjit
virus

Lassa virus

Ebolavirus

Marburgvirus

Glneydogu
Asya, Afrika

Kuzey Avrupa,
Avustralya,
Cin, Guney
Afrika

Avrupa,
Amerika,
Avustralya,
Japonya

Bati Afrika

Bati Afrika

(Liberya, Gine,
S. Leone)

Kenya,
Uganda,
Angola

|

Aedes spg :

Culex spp.

Ev faresi

—N

Sigan

Yarasa

Maymun
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U Turklye Halk Sag

“9Tani yontemleri
Tanisi konabilen arboviral etkenler;

KKKA
Hantavirus

Tatarcik hummasi

Bati Nil virusu

Kene kaynakli ensefalit virusu
Japon Ensefaliti virusu

Sari humma virusu

Deng atesi virusu

e NN NN

Chikungunya virusu

2
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VTUrkiye Halk Saghgi Kurumu

Kirim Kongo Kanamali Atesi Virusu Tani
Algoritmasi

llk 6rnekte rRT-PCR

rRT-PCR rRT-PCR
igM  IgG negatif POZitif tsos vake

: viremi \ 1

0 5

IgM
RT-PCR

/irus izoiasyonu

Ikinci 6rnekte IgM (os vaie)

ELISA IgM 1gG

Istenildiginde (adli
vaka vb. gibi) IgG

Mikrobiyoleji Referans Laboratuvarlan Daire Baskanhg ¥V




UTW‘“\K‘MFPF"KE‘HQ’O Kanamali Atesi Virusu Tani
Algoritmasi-2

rRT-PCR (gercek zamanl ters transkriptaz
polimeraz zincir reaksiyonu)

« Ticari Kit(Kantitatif)

* in-house (Yapar et-al, HPA Protokolleri-Kalitatif)
Serolojik Testler (IgM,IgG)

« ELISA (CDC protokoll)

« IFA (Ticari)

]
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S Tan yontemleri

CDC ELISA protokoli;

* Tum dunyada referans yontem olarak kabul edilmektedir.
» Capture ELISA (sandvig/tuzak ELISA). ozgulluuuksek _

-antihuman IgM(kaplama-1 gece)
-hasta ornegi (IgM)

-KKKA Antijeni (Pozitif ve negatif)
-HMAF (Hiperimmun mouse ascitic fluid)
-Konjugat (Antimouse IgM-HRP)
-Substrat

Mikrobiyoloji Ref!
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T2-"Tan1 yontemleri

Ticari IFA sisteminin referans yontem ELISA'ya gore duyarhilik ve
dzgullagu

Table 4. Overall performance of assays compared in study of CCHF diagnostic tools

igM serologqy IgG serology Genome detection
Parameter ELISA IFA ELISA IFA gRT-PCR LCD amray
No. samples tested 138 90 137 92 mn 70
NoO. true positive 43 N 41 N 39 40
No. faise negative 6 2 10 S 10 8
No. true negative 88 57 86 56 21 21
No. faise positive 1 1 0 - 1 !
Sensitivity, % (35% CI) 878 80.4 C ms 796 833
(75.2-95.3) (79.8-99.3) (66.9-90.2) (70.5-95.3) (65.7-89.8) (69.8-92.5)
Specificity, % (95% ClI) 989 1 100.0 955 95.5
(93.9-100.0) (958-1000) ¢ ) (772-999) (772-999)

*CCHF, Cnmean-Congo hemonmhagic fever; IFA_ |
densay.

m assay, QRT-PCR, quanttative reverse transcnption PCR. LCD, low-cost, low-
95% Ci

to 100.0%, with an overall sensitmaty of 80.4% (95% the requrement for specific techmical trammng (0.3/1). The
CI 69.5%—91.3%). For the IgG IFA, sensitivity ranged observed scores for molecular tests were within the same
from 40 0% to 100.0%, with an overall sensitivity of 86.1% range (6.0-6.3/10). Both molecular assays demonstrated
(95% CI 74.89%-97 4%). Specificity was estimated to be low scores for techmcal complexity (1.3-1.5/2) and tramng
100% for both assays (Table 4). requirements for equipment and techmque (0.3-0.5/1).

Vanhomwegen J et al, EID 2012

®
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* |SO 15189 Akreditasyon calismalari

(Uygunlugun ve gecerliligin uluslar arasi bilimsel
kriterlere gore kanitlanmasi calismasi)

KKKA rRT-PCR Metod Validasyon
(Yontem gecerlilik) testleri gerceklestirildi.

. QUALITY
1. Dogruluk calismasi CONTROL

2. Tekrarlanabilirlik calismasi
3. Ozgilluk calismasi
4. Analitik duyarlilik calismasi

Rebenau et a/ Journal of Clinical Virology, %\rioblvob}l e




UTurkiyeHau{ Saghgt 'T.WDOQ ruluk ca | iIsmasi

* Referans materyal olusturuldu.
-Serum havuzu (13 ornekten 5 paket)
-Ankara(AVZHU)

“Erzurum  Samsun

-Dort (4) ayri calismaile 13 6rnegin sonucuyla
Ilgili olarak konsensusa varildi.

* Dogruluk %100

»
Mikrobiyoloji Referans Laboratuvarlari Daire Baskanhigi y




Q [.C. Saglik Bakanlig
Turkiye Halk Saghgi Kurumu
2-Tekrarlanabilirlik calismasi (%CV) intra ve

interassay (calisma ici ve calismalar arasi)

A 8 C 3 £ F G H i J K L M N
eferans Materyal (LAK Yeterlilik rmekleri): ct=19-20-21 ofan yaklasik 20 Pozitif hasta serumu+Dilusyoniar icin KKXKA PCR neg gonulla saghkh serumu (17 Haziran 2013)
nalist: Nilgun Gokalp Angalist: ihsan Durmaz
ef. Mat. No: Bulunan deger Dogruluk %100 Dogruluk %100

17.6:2013(1) 18.6.2013 (1) 18.6.2013 (2) 19.6:2013(2) 19.62013(3)  20.6.2013(1)

YP; %6

2 6,556+05
) 5,145+04

DP; %20

3,03e+04
1,346+04
MULTICT
2,90E+06
1,51E+06
8,12E+05
11  Negatif
12 Negatif
13 Negatif

?
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Tiirkiye Halk Saghgi Kurumu
Yih
2013 864 H.B.
2013 865 A.C.
2013 866 H.E.
2013 867 M.S.
2013 868 N.E.
2013 191 N.K.
2013 192 S.1L.
2013 195 S.E.
2013 201 M.G.
2013 227 M.A.B.
2013 115 H.K.
2013 169 K.I.
2013 173 PAALYU
2013 216 N.D.
2013 229 Z K.
2013 U.
2013 U.
2013 317S Itur Beril Y Kizamuk
2013 Rega
2013
2013

3-0zgiilliik calismasi

HBV
HBV
HBV
HBV
HBV
HCV
HCV
HCV
HCV
HCV
HiV
HIV
HIV
HIV
HIV
SFV
SFV

‘Lab Protokol-l—-lasta adh -Pozitiflik matrix

plazma
plazma
plazma
plazma
plazma
plazma
plazma
plazma
plazma
plazma
plazma
plazma
plazma
plazma
plazma
serum
serum
Tam kan

Coxiella Tam kan
Coxiella Tam kan
Brucella Tam kan

KKKA-PCR

negatif
negatif
negatif
negatif
negatif
negatif
negatif
negatif
negatif
negatif
negatif
negatif
negatif
negatif
negatif
negatif
negatif
negatif
negatif
negatif
negatif

Ozgiilliik %100

-
i Referans Laboratuvarlar Daire B@k&nhé:)
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< Y .C. Saghik Bakanlhgi
Turkiye Halk Saghgi Kurumu

4-Analitik Duyarlilik calismasi

eferans Mat: 4 numarah ref. Mat.serumun 1/2'lik 8 dilusyonu

redicted viral copy/mc  Ormi Calisma igi-18.06.2013(1) Caligmalar arasi18.06.2013(2)-19.06.2013(1,2,3}-20.06.2013(1,2,3)-21.06.2013(1,2,3*100mci*)
1,66E+04 1,11E+04 1,5765+04 4,38E+03 1,18E+04 2,00E+03 3,44E+03 141E+04 4,92E+03 2416403 2,25E+03 9,57e+02 7,03e+02
2168403 5,188#03 5,53E+03 3,91E+03 4,11E+02 2, 41E+03 5,06E+02 3,61E+403 1,93E+03 7,30E+02 1,08E+03 1,11E+03 9,78E+02
1,39E+03 S,61E+02 9,71E+02 1,31E+03 8,84E+02 8,63E+02 6,64E+02 2476403 6,48E+02 7,16E+00 5,32E+02 3,73E+02 4,51E+01
1,46E+03 4,285+01 6,31E+02 Negatif Negatif 1,676+02 Negatif 1,80E+03 5,55£+02 1,76E+02 Negatif = 3,74E+02 Negatif
2,79E+02 1,15E+03 5,596+02 3,37E+01 Negatif Negatif Negatif 5,286+01 Negatif 8,04E+00 Negatif = 2,50£+00 Negatif

Negatif  Negatif 1,206+01 Negatif Negatif Negatif Negatif 3,53E+02 Negatif Negatif Negatif Negatif 3,36E+01

Negatif Negatif 1,346+01 Negatif Negatif Negatif Negatif Negatif Negatif Negatif Negatif Negatif Negatif

11.800 4-0
5500 4-1
2950
147543

73744
368 4-5
18446
9247
4648

600
650
700
750
800
850
300
310
520
930
240
550
560
870
280
980

TI31, 873
1214836
1300,992
1391757
1489769
1598 877
17265.056
1886076
19248725
1966713
2012,880
2064 442
2123249
2192,338
2277277
2390187

2568147

Negatif  Negatif Negatif Negatif Negatif Negatif Negatif Negatif Negatif Negatif Negatif Negatif Negatif
Negatif  Negatif Negatif Negatif Negatif Negatif Negatif Negatif Negatif Negatif Negatif Negatif Negatif

87 28T | IshsJur

958.202 1595258 Probit Transformed Response

1029.333 1831,354

1102,424 1976,548 0.5

1179641 2135102

1264.077 2313098

1360.945 2522128

1481093 2786863

1500,386 2851,032 0.0

1541 081 2920,827

1575.290 29497 563

613,350 3083,581 =

3181,633 § o

TS 2 LOD(SS)muiz1 bulmak icin dokuz (9) konsantrasyon icin 13 calisma

17696394 34 k.

:2:1122 jjg‘ , [#95 GA’da %95 olasilikia ile saptama ait siminmizin 1656

/ml oldugunu gorduk.

N -

PCR ile saptama alt sinin yuksek tespit edildiginden, PCR negatif ‘)
E)
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rogranwne No: R31e

pesker: Difek Yag Caglayik S N e e i
lathorn(si: Yago Cagtayk D Menemeniogiu D)) Uyar ¥ - Koruldusoghy G Cotatuk A
‘ Nationat Arbovirus and Vel Zoonoses Reference and Ressarch Labaratory. Public Haalth Insiute of Turkey (Ankara, Turkey), Medcat Microbiology, istantad Universsy
Ififiation{s): Cemranpasa Medicat Facuity (istanbul. Turiesy): Visology. Public Health Instifute of Turkey (Ankara: Tarkey); Microbiclogy and Clinical Macrobioiogy, Dok Syl Universty Faosily
of Medons (zmr, Turkey)
Mbjectives

he anm of this study was o raveal the analytical pertormance festures of a commeroally avaiiable atons marked Research Use Onfy qualitstive Crimean Congo hemonmhagic fever virus (CCHFV) real
me Reverse Transcnpion Polymerase Chain rescion (1t RT-PCR) test (Allona Disgnostcs ReatSia® CCHFV RT-PCR K 1.2, Germany)

fethods
1 0fder 0 Rave 3 concensus reference Matenai 35 no oNer means ware achievablie =t Mat moment, 10 possiive (low ana tgh postive) and 3 negative sensm poot sampies wars Senat 10 two ragonal
sborstones Mt are oficaly responsibie from CCHFV diagnesis o Turkey and evaluated and confirmed for he results wath PCR befors the vaidation t2sts. Positive sefa pocts were prepared fom 14

'CR posiive patient sers and negative sers. Sera for dilutions wese preparad from PCR negative CCHFV sera. All of the sera samples tested by three iaboratones with PCR were Sound 1o be the same
1 his mieriaboratony compansion hence the Sampies wese sccepied as reference matenal

‘alidstion expenmenis were performed 10 valcate accuracy, precsan, specficily and analytical sensanty  ACQUFacy was detarmmed with 3 posive, 3 low posiive and 3 negatve sera For inira and
erassay pracision detections 1 posilive and 1 low posilive sera wess-used for each  Speaifioty was testag with 21 CCHFV-PCR negative but S HepatitisB 5§ HepaliisC, 5 HIV, 2 Sandfly fever wus, 2
oela burmess 1 Brnucella spo. | 1 Measies PCR positive blood samples. Analyticat sensiivily, 3iso cafied tmit of detection (L.OD) tast was done with senai 2 fold dilutions of nown low positive
sference matenal

robit modet analysis (SPSS verson 20) was used to detect the lowest viral copy that s posifive in the 95% of the tesis performed.

esults

\oouracy was defected as 100% with 13 reference sara sampies. As CV% (coeficent of vanance) values, inferassay preasion was detected as 6.9% or high posiive sampies and 23% for low posiiee

amples. infFaassay precsion was 8.41% and 22 13% for high and fow positive sampies_ respectively. Speaficty was found %o be 100%, nedb=r bacieral nor weal pathogens showed posifivity for
JCHFV. Accosting 10 the probt modet the fimit of detecion for this assav was 2123 cootes/mi

ISO 15189 belgesinin Analitik siireg ile ilgili gerekliilikleri uyannca; kullandigimiz molekiiler yéntem igin
uygunluk ve gecerliligi uluslar arasi bilimsel kriterlere gore kamitiamis elduk.
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= ) I.C. Saghk Bakanligi
Turkiye Halk Saghgi Kurumu

4-Analitik Duyarhhk calismasi

eferans Mat: 4 numaral ref. Mat.serumun 1/2'ik 8 dilusyonu

redicted viral copy/mc  OrmiCalisma igi-18.06.2013(1) Cahismalar arasi18.06.2013(2)-19.06.2013(1,2,3)-20.06.2013(1,2,3)-21.06.2013(1,2,3*100mcl*)

11.800 4-0 1,66E+04 1,11E+04 1,576+04 4,38E+03 1,18E+04 2,00E+03 3,44E+03 1,415+04 4,926+03 241E+03 2,25E+03 9,57£+02 7,038+02
590041 2,16E+03 5,186403 5,53B+03 3,91E+03 4,11E+402 2.41E+03 5,06E+02 3,61E+403 1,93E+03 7,30E+02 1,086+03 1,11E+403 9,78E+02
2950- 1,39€+03 9,61£+02 9,71E+02 1,31E+03 8,84E+02 8,63E+02 6,64E+02 2476403 6,48E+02 7,16E+00 5,32E+02 3,73£+02 4,51E+01
147543 146E+03 4,286+01 6,31E+02 Negatif Negatif 1,676+02 Negatif 1,808+03 5,556+02 1,76E+02 Negatif  3,74£+02 Negatif

73744  2,75€+02 1,15E+03 5,596+02 3,37E+01 Negatif Negatif Negatif 5,28E+01 Negatif 8,04E+00 Negatif 2 50E+00 Negatif
36845 Negatif Negatif 1,206+01 Negatif Negatif Negatif Negatif 3,53E+02 Negatif Negatif Negatif Negatif 3,36E+01
184 4-6 Negatif Negatif 1,34E+01 Negatif Negatif Negatif Negatif Negatif Negatif Negatif Negatif Negatif Negatif
9247 Negatif Negatif Negatif Negatif Negatif Negatif Negatif Negatif Negatif Negatif Negatif Negatif Negatif
46 4-83 Negatif  Negatif Negﬂf Negatif Negatif Negatif Negatif Negatif Negatif Negatif Negatif Negatif Negatif

—_— TIST.8/9 S87 267 |
G600 1214836 958,202 1595,259 Probit Transformed ROSPOI'ISQ
650 1300,992 1029,333 1831,354
700 1391787 1102.424 1976,648 0.5
750 148,769 1179641 2135,102
800 1598877 1264077 2313098
850 1726.056 1360,945 2522128
300 1886,076 1481,093 2786863
310 1924725 1508,886 2851,032 0.0+
820 1966,713 1541,081 2920,827
930 2012,990 1575.290 2097 563
240 064,442 1613350 3083581 =
950 2123249 @ 3181,693 = o
960 2192.338 T7Urss 2T L OD(SS)miz1 bulmak icin dokuz (9) konsantrasyon icin 13 calisma
870 2277277 1769.694 34 k.
= | s | |95 GA’da %95 olasilikia ile saptama alt siminmizin 1656

/ml oldugunu gorduk.

hastalards taneai sigofjimasezs Afos mutisks S S epRORT,

PCR ile saptama alt sinin yuksek tespit edildiginden, PCR negatif )
£




S e e CMID

rogranwee Moz R314

pesker: ik ¥aga Cagayk SR I e e e
thon(sy: Yanget Caglayik D Menemeniogin D) Uyar ¥ . Korulduoghs G ) C2smtukc A
Nationat Arbovirus and Vsl Zoonoses Reference and Resesarch Labaratory, Public Haalth Instiute of Turkey (Ankara. Turkey); Medicat Microbiology, istanbed Universsy
\Sfifiation{s): Ceomranpasa Medicat Faruily (Sianbul. Turksy), Virology. Public Health instifute of Turkey (Ankara: Tarkey’, Microbiclogy and Clinical Microbiology, Dolaz Eyiul Univensity Faosily
of Medone (2mr, Tuksy)
ibjectives

he aum of this Study was lo raveal the analylical pesformance festures of a commeroally avaiable aons marked Research Use Onfy qualtsave Crimean Congo hemonmhagic fever virus (CCHFV) real
me Reverse Transcriplion Polymerase Cham rescson (1t RT-PCR) test (Allong Disgnostics ResiSta® CCHFV RT-PCR Kt 12, Germany)

fethods
1 o6der 1o have 3 concensus reistence Mmatenal a5 no oher means were achievable 2t st moment, 10 posstive (Iow 2na tgh positive) and 3 negative senum pook sampies wace saat 10 (wo agonal
sboratones Mt are officaly responsibie from CCHEV diagnesis o Turkey and evatuated and confirmed for he results wath PCR before the vaidation (ests. Positive sefa pocs were prepared fom 14

'CR posiive patient sera and negative sers. Ser for dilutions wese preparad from PCR negative CCHFV sera. All of the sara samples testad by three aboratones with PCR were found 1o be the same
1 his mieraboratony compansion hence the Sampies were screpied as reference matenal

‘alidation expenments were pertormed 10 valcate accuracy, preasmn, specficity and nalytical sansawity  ACQUFacy was detarmmed with 3 positive, 3 low posaive and 3 negatve sera. For intra and
erassay pracision detections ¢ posilive and 1 low pesilive sera wess used for each  Speafioty was testag with 21 CCHFV-PCR negative but S Hepatitis8 S HepafiisC, 5 HIV, 2 Sandfly fever wus, 2
oiela burness, 1 Brnscella spp. | 1 Measies PCR positive blood samples. Analytical sapsilvily, 3iso cafied Smit of detection (L.OD) test was done with senial 2 fold dilutions of nown low positive
sference matenal

robit modet analysis (SPSS versaon 20) was used o detect the iowest viral copy thal s posiive in the 35% of the tesis performed.

esults

\oouracy was defected as 100% with 13 =ference sara sampies. As CV% (coeficent of vanance) values, interassay precsion was detected as 6.9% for high posiive sampies and 239% for low posiive

amples. inFaassay precsion was 8.41% and 22 1% far high and fow positive sampies_ respectively. Speaficty was found 1o be 100%, naither bacteral nor weal pathogens showed posiiivity for
JCHFV. Accosting 1o the orobit model the it of dsfecion for this assav was 2123 coptes/mi

ISO 15189 beigesinin Analitik stireg ile ilgili gereklilikleri uyannca; kullandigimiz molekiiler yéntem igin
uygunluk ve gecerliligi uluslar arasi bilimsel kriterlere gore kamtiamis olduk.
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QTUrkiyeHalk Saghgi Kurumu -
Hantavirus Tanisi

RT-PCR (Standart ters transkriptaz
polimeraz zincir reaksivonu)

* in-house (Laboratuvar yapimi)-idrar!

Serolojik Testler (IgM,1gG)

« ELISA (Ticari)—yalanc pozitiflik, negatiflik
« IFA (Ticari)
« Immunblot (Ticari)

Mikrobiyoloji Referans Laboratuvarlar Daire Baskanhgi ﬁ,{




QTUrkiye Halk Saghg Ku - -
2-"Tani yontemleri

[p——

doku kest doku kesiti cam
slavtiara sabglenmig




x
.. Saglik Bakanlg
UTﬁrkiye Halk Sagegi Kuruu'i-_ —

Antigen combination - -6 n te m I e ri

—

PUUV =  Puumala . NUkIEOkapSId
poav (=  Dobrava antijenlerine karsi
olusan antikorlar

HTNV - Hantaan

yakalaniyor.

IgG
IgM

Control

ol
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QTurki Ik Saghai Kurumu
Tatarcik Hummasi Tanisi

rRT-PCR
* in-house (Laboratuvar yapimi)
« SFTurkeyV,SFSV,SFToscV,SFNV

Serolojik Testler (IgM,1gG)

« IFA (Ticari)

K.
Mikrobiyoloji Referans Laboratuvarlari Daire Baskanhgi *f
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\ Turkive Halk sBtieNil Virusu Tani Algoritmasi

rRT-PCR (BOS, Serum ve IDRAR!)
- Ticari Kit(Kantitatif)

« in-house (Ozkul A et-al)

Serolojik Testler (IgM,.IgG)

- ELISA (Ticari)

« IFA (Ticari) Ann Intern Med. 2004;140(7):545-5
- Avidite testi
pe thra"zasyon tes* -......--....o.......-.---.---...
== IgG in the serum
= IZM in the serum
f ____|1gG in the cerebrospinal fluid
: e
sssssss L-ﬂ'. m-ﬂ:? -----
) wen— &.-.-
0:23‘567309”;01.A213141516:7.8

Time after Exposure




s smNY Avidite testi

Dilstk avidite (tGreli/lGresiz OD <%40); <20 gun gecirilmis

enfeksiyon
« Yiksek avidite (>%60); >40 gln énce gegirilmis

anfalrcivnn

,o..,;m, \/\

destroyod

-' virus antigen i' o

without urea with urea

® |
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' [.C. Saghik Bakanhgi
UTii

BNV “Mikronotralizasyon testi
Virus Titrasyonu (1. hafta)

* RKl ile eslesme projesi kapsaminda canli viruslar (Lineage 1-NYSS ve Lineage 2-hEla) 2013
yili sonunda temin edildi.

* 2014yl basinda BSL-3 laboratuvarinda calismalara baslandi.

* Virus titrasyonu (Lineage 1-NY99 ve Lineage 2-hEJA) (1/10....1/108%)..>cpe
» 1. gun; Vero E6 hiicresi hazirlaniyor.

» 2.gun; virus ekleniyor.

= 5. gun; intakt hiicre sayisina gore kuyucuklarin yarisinda cpe’ye neden olan virus titrasyonu
(TCID,,) hesaplanir.

= 2
Mikrobiyoloji Referans Laboratuvarlari Daire Baskanhgi 9




x

w;c wﬁakanl@ y » . )
el BNY"Mikronotralizasyon testi

(2. hafta)

» 1. gun Vero E6 hucresi ekiliyor.
* 2.gun hastaserumu ekleniyor. Ardindan titre edilmis virus ekleniyor.
* 5. gln invert mikroskop altinda degerlendiriliyor.

1 2 3 < 5 6 7 g - 10
A Serum 1 Seruml | Serum2 | Serum2
p 5o 15 15 15
~_ | Serum1 | Serum1l | Serum2 | Serum2
:B. 110 110 110 1:10
c Serumi Serum i Serum 2 Serum 2
! 120 120 120 120
o Serum1 Seruml | Serum2 | Serum2
— 1420 140 140 1:40
s Serum 1 Seruml | Serum2 | Serum2
- 1:80 180 1:80 1:80
= Serum 1 Serumi | Serum2 Serum 2
| 1160 1160 1160 1160
s Serum i Seruml | Serum2 Serum 2
. 1320 1320 1320 1:320
H Serumi | Seruml | Serum2 | Serum2
i control control controi conteol.

Hasta serumunda notralizan antikor varsa hiicrelerde cpe izlenmiyor.

Mikrobiyoloji Referz



QTurklye HaIkSa i Ku
2= Tani yontemleri

* Kene kaynakli ensefalit
ELISA ve IFA IgM, 1gG
* Sart humma
IFA 1gM, I1gG
* Denguel,2,3,4
Multiplex PCR ve IFA IgM, I1gG
* Chikungunya
IFA 1gM, 1gG

»
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) T.C. Saghk Bakanhg

3- Pozitif vaka verileri
_ L KKKA

1075
268 910 =
. o = - Yaklasik %5 mortalite
500 266 .
= s - &7« En yiiksek vaka sayisi Tokat
P N N N N N (1800 vaka), Yozgat,
& Corum, Sivas, Erzurum

®Vvakasayist ®Olim sayisi

- Vakanin henltz goérulmedigi

iller; bpiizce, karaman ve Kitis.

KKK INSDANSININ ILLERE GORE DAGILIMI (1/100.000), 2011

KKK [SSIDANSININ IWLERE GORE DAGILINI {1/10G.000, 2013

Mikrobiyoloji Referans Laboratuvarlari Daire E&k&mﬁ'@?




Saghk Bakanhgi

ﬁm"‘“ﬁ'\?’f“é’?’"é gore vaka dagilhmi

250

250 224
& e 2013
200
150
150
39
100 100 |
50 30 50
1 -
3 0
3. & B b S S
Y F I -
éu\)#‘b?g‘}v.&@‘}Qé\é\&*}‘-} é’@@.
F & RS

Vakalar en ¢cok Mayis,
Haziran ve Temmuz
aylarinda goéralayor.

Mawns 20128 92 B

oBE88BR

*Zoonotik ve Vektorel Hastalikiar Daire Baskanhg:

?
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f

IMV 2013

Vaka sayisiile
seropozitiflik orani
korele degil.
Sebep:
1-Dolasan suslarin
farkl olmasi
2-immunyanitta
farklihik olmasi

Giines T ve ark, EID 2009  ~1800 vaka/184.000kisi

Gargili Ave ark, VBZ 2011 | %10,9 (Kirklar ~ 12 vaka/89.000 kisi

Bodur H ve ark, EID 2012 | %10 (Endemik 12l

kirsah)
me:mszan
Yagci-Caglayik Dve ark, 9616.7 (Yozgat kirsa ~ 840 vaka/97 000k1§;




orani korele degil.

1-Dolasan suslann farkli olmasi

2-immun yanitta farklilik olmasi

Contents lists avadlable at SciVerse Science(Oirect

International Journal of Infectious Di:

journal homepage: www. elsavier.com/locatadi

The relationship between the human leukocyte :
Crimean-Congo hemorrhagic fever in the Turkist
Esragiif Akinci™*, Harrem Bodur*, Ugur Musabak®, Rahsan L ¢

* Anshasres Art and Cevend Mixcrobsciony Departme
" zilhame ABinmry Medusl Acoderry. imamunology @ Aerry Oovioon, Ankare, Tartry

Kontrol grubuna goére hasta
grubunda;

HLA A23; siddetli seyir
HLA B27 ; koruyucu
(Chikungunya’da ise;
yatkinlik)

HLA A2; duyariiliktan
sorumiu bulunmus.

0.1 substitutions/ske
,——’

FIG. 3. The phyiogenetic relationships of the CCHFV strams. Strains marked with * have been previously recoed
humans, those with # have been reconded from ticks in Turkey. Strains marked with x are necorded for the first m

Midilli K ve ark, BMC Infect Dis
2009
Gargih A ve ark, VBZ 2011

#
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3- Son bes yilin pozitif vaka verileri
HANTAVIRUS

4
Mikrobiyoloji Referans Laboratuvarlari Daire Baskanhgi #
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g'ne e
i

70

50
20
20
; . -1
G

2012 2013

_erqﬁpine, Trabzon ve Gi resun ba olmak
uzere Dobrava serotlpl goruluyor Ic bati Anadoluda da DOBY goruﬂjyor

-Simdiye kadar PCR pozitif 2 vaka oldu, 2si de Istanbuldan ve DOBV

saptandi. _9
-Akdeniz kiyisinda vaka gorulmiyor. Mileahiyalog Beterans Laboratuvarion Dol Raghankip

&




: \ Izmir ve Trabzon’da 2004 te rodentle

ank vole T S A e Apodemus wvicoms WUV varligi serolojik olarak
gostenlmlg,tl Laakkonen J et al, Jou

\g}/""\ of Wildlife Diseases 2006

Bartin‘da rodentlerde DOBV varligi
arastiriidi.
M. gloreolusta @
A. flavicollis %20'sinde DOBV RNA (+
Oktem IMA ve ark, EID 2014

Avrupa'da PUUV ve DOBYV tasiyan
odentler Turkiye'de de bulunuyor.

»
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HE PRESENCE OF HANTAVIRUS IN TURKEY 115

. CordmAveak VEZ 2013

& seropositvity by FRNT W«‘%E
. 250 20 X 20 )
4 seropositvity by rmmmunotioting assay R — — s

1G. 1. Map of Gresun; resuits of the seropesitivity by using :mmunobiotting assay and focus reduction neutraiization test
FRNT). (Codor image available online at www_Bebertpub.com/vbz).

-Seropozitiflik %3 (DOBV+PUUV)
-2000 yilindan itibaren findik yerine kivi Uretilmesi ve orman alanlarinin azalmasi;
rodentleri yiyecek bulmak icin insanlarnn yerlesim boélgelerine gitmeye zorladi.

HLA-B8, -DR3, -DQ2 alellerine sahip
bireylerde hemodiyaliz ihtiyacinin daha fazla ve prognozun daha koétu
oldugu; HLA-B27 aleline sahip olanlarda

ise hastaligin daha hafi f seyrettidi bildiriimektedir. Kaya S, Mikrobiyol bul

2014 »
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UTurklye Halk Sagllgl Kurumu

3- Son bes yilin pozitif vaka verileri
BATI NIL VIRUSU

»
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SURYEILLARNLE AND UVIDREAR RTFYUR 2

T.C. Saghk Bakanlhg

Emergence of West Nile virus infections in humans in

Turkiye Halk Saghgi Kurumu
Turkey, 2010 to 2011
H Katayciogtu (h.kal hotmaif.com), G Korukiuogiu', A Ozkut, O Oncul, S Tosun®, O Karabay*, A Gozatar®, Y Uyar*
FIGURE 2 DYanghyIkuGAtasonytl‘;St : Allan;‘ Sc\?o':.bamm;’ugaﬂs FBay?'akear‘ NuSQsz’ TSPthlal[ Z Kuttte:e‘anE Aydm‘
Number of West Nile virus cases in 2010 (n=47) anMEnek* e S R e e e ST e S SIS S N e T R
S —————— T
S il ,
§ Kuridared Bt - ;‘ M\r/\
, =~
Zonpc { \_+2012’de Edirne ve Tekirdag’dz
= 3 7/ (+ A

/LR

-

\1)/ T\\nm PCR pezitifvakalar tespi ed

s ““:E}-Mt e PCR pozitif 3 vaka
| 2(’ oritldi. Antz Iyag Adtina ve

M) Sur;fa’da aF blmasa da

olu

>v

-
~
\

( ' ’;-—'.‘,"'7' o -
! Adana /4 * \ Mardin =
A Gaziantsp 3 Janknvea Y 2 i
1 ~
") ! lis
7
P 5

¢ mrb Incidence (per 100,000 popuiation)
0 a7 \4\ o 0.01 ~0.09 @ 2010c0
0 0.10 ~0.19 ® 2010pw
g S 0.20-0.29 B 201co
1 20.30 B 20onpre
0

2011

®mVakasaps: =mOlum sayisi 5 gM ve lgG pOthlf, AV'd'te : y
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= _ e : ;
/ R _43:'3.!]:’. Baa(:_sr.llgl 23.7.2013 31.7.2013
U Turkiye Halk Saghgi Kurumu
POZITIE (80S) POZITIE (idrar)
PCR POZITIF (serum) negatif (serum)
ELISA IgM Negatif POZITIE
IFA igM POZITIF POZTIE

2013 yilinda, idrarda PCR pozitifligi yakalandi.

« Cocuk ndérolojisinde optik nérit 6ntanisiyla izlenen hastada
sonrasinda siddetli seyirli MS tanisi kondu.

« BNV enfeksiyonunun MS tetikleyicisi olabilecegini
disindardd.

« BOS pozitifligi yakalanamayan hastalarda mutiaka idrar PCR
bakmak gerekiyor.

2
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"’e"§‘6""“""5'e§ vilin pozitif vaka

verileri
e 2010 vakalarindan sonra RSHMB tarafindan
Temmuz-Aralik 2011 arasinda vaka cikan 4 ilde

(Sakarya, Manisa, Mugla, Edirne) vaka
surveyansi baslatildi.

* Vaka tanimina uyan 46 hastaya ait 51 ornek
analiz edildi.

* Tam kan, plazma, |6kosit, BOS, serumdan PCR
calisildi. PCR pozitifligine rastlanamadi.

» Serumda ELISA, IFA, PRNT (A.U.V.F.) cahisildh.

A
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) 2/018 LiSS ' .
ewies

10.2011(5.g0n)  Aradeger/Negatif Pozitif/Negatif

5/48/002 ELISA IgM/IgG IFA
.8.2011) IigM/1IgG

8.20113.¢6n)  Aradeger/Negatif Pozitif/Negatif
[2:2011 (3. ay) Negatif/Negatif

5/45/002 ELISA IgM/igG IFA

.8.2011)

B.2011(6.g0n)  Pozitif/Negatif Aradeger /Negatif
10.2011 (2. ay) Negatif/Negatif

5/48/102 ELISA IgM/IgG
6.7.2011)

2011 (9.g50) Negatif/ Pozitif

*PRNT cut off degeri
yukseltildi.

*Mikronétralizasyon yontemi
tanisal kapasiteye eklendi.

-Ulkemizde, capraz rxn’'a
neden olan baska bir
flavivirusun dolasiyor
olabilecegdi dusunuldu.

Tekrar kanlarinda

Pozitif

noétralizasyontesti

negatiflesti, IgG
Negatif pozitiflesmedi.
Pozitif

Negatif

Tekrar ornek istenen vakalarin
laboratuvar sonuclari-Sakarya

VS-54-005 ELISA IgM/1gG IFA PANT
(30.7.2011) igM/IgG

m Pozitif/Negatif Aradeger/Negatif Negatif
7.9.2011(1. ay) Pozitif/Negatif Aradeger/Negatif Negatif
VS-54-121 ELISA IgM/igG IFA PRNT
{15.9.2011) igM/igG

19.92011(4.80n)  Aradeger/Negatif Aradeger/Negatif Negatif
21.10.201% (1. ay) Aradeger/Negatif Pozitif/Negatif Pozitif
211120112 ay) Negatif/Negatif Negatif

»
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; A I.C. Saghk Bakanhgi
Turkiye Halk Saghgi Kurumu

ine Lineage 1
mustur.

* ErdemH ve ark, Clin Microbiol Infect 2013

* ErgunayKve ark, VBZ 2013

» KarakogZC ve ark, VBZ 2013

» Albayrak H ve ark, ] Arthropod-Borne Dis 2013
« Ocal M ve ark, Mikrobiyol Bul 2013

)
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e 00 N T BANIKAS | -BNV

Kan bankasi calismalarinin hicbirinde PCR
pozitiflige rastlanmadi.

* -Mugla, Sakarya, Edirne, Manisa
* -Anka ra(2) (Ergunay K ve ark., Hizel K ve ark, Mikrobiyol Bul 2010)

* -Tekirdag (Erdem H ve ark, Clin Microbiol
Infect 2013)

2
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Ortalama 45 vaka/yil

o B &8 B

2009 2010 2011 2032 2013

W Vaka sayist
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() Tarkiye Halk Saghgs Kurum
3- Son bes yilin pozitif vaka verileri
Sandfly fever virus

* Aynivirus ailesine mensup olmalari nedeniyle
Sandfly IgM testinde, KKKA IgM testiyle capraz
reaksiyonlarizlenmektedir.

* Bunun igin,

* -KKKA PCR ve Sandfly notralizasyon testleri
onemlidir.

* -SFV notralizasyon testi de hedeflerimiz
arasindadir.

¥
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C. Saglhik Bakanlhigi
UTﬁrkiye Halk Saghgi Kurumu

3- Son bes yilin pozitif vaka verileri

* Temmuz 2011 Ankara’da tatarcik dagilimi

* P. majors.l. (38.9%), ..SFTV ile enfekte.

* P.sergenti (20.4%),

* P. halepensis (17.7%), and P. papatasi (10.2%),

Ergunay ve ark, 2013

B
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C. Saglik Bakanlig
UTﬁrkiye Halk Saghgi Kurumu

3- Son bes yilin pozitif vaka verileri
DANG ATESI VE CHIKUNGUNYA

2
Mikrobiyoloji Referans Laboratuvarlari Daire Baskanhg y




ap

. Tarih

Eyliil 2011
(Izmir)

Mart 2013
(Koin-
Ankara**)
Nisan 2014
(Ankara)

Nisan 2014
(Izmir)
Mayis 2014
(Antalya)

Geldigi Ulke

Sri Lanka (KIT sonrasi)

Tayland

Ta nzanya

>
Filipinler *
*

Durumu

(otopsi

numunesi)

Sag

Sag

Isvicre

Turkiye

Tayland

Filipinter

Tanzanya

DENV tip 3

DENViEp 1

DENV tip 3

DENV tip 3

-




EMERGING
INFECTIOUS DISEASES®

Dengue virus transmission due to allogeneic blood stem cell
transpiantation

Journalz | Emercing infectioes Diseases
Manuscriot ID: | SD-14-G308.R:
Manuscriot Tvpes | Osoatch
ste: Submitted by the Author: | O&-May-2014

Complete Lot of Auth wwmmmr"* Ccnn-.“‘ Park
sduogiu. Gulay: Rebk Saydam N Amn—wwm
Sep.
Vmwmmwwmum
(RSNPHAL \ fefo
mwmwwmum.
Virciogy Deo.
Sosdag. Sinem: Abdurrahman Yurtarsian Ank Oncslog
Tekgundiz, & Abc i Yortarszian Ank Oncoiogy +
Aruntas. Fevsi: Abdusrahman Yurtarsian Ankara Oncoloay Hosotal.
Swrde, Bemd: MVZ Labor Dr. Quace & Kolleger.
Ganther, Stech Semhard Nocht I for Trooscal Mads
Decartment of Virciooy
Tagpe, Dennis: Sarmhard Nocht instituee for Tropical Madicine, Departrment
of Wrology
<acar, daniel: Sermhard Nocht & for T i Madi Dwoar
of Vircloqv:
Schmide-Ch > Bernhard Nocht Institute for T i Macs
De of Virck
Keywords: : O Tr i. PCR. Germanv. Turkey, Fataé

-25....-9. gun............... -1. gun.....0. gun....1. gun.......

11

Vericinin 17 Aferez Vericide
giinliik Kék hiicre Ates,dokuntl

: = NS1ag(+),
S Lanka gezisi toplaniyor
- - DENV PCR(+)

IigMAD

..... 3.8UN..ceeeeaenee. 3. gUN

Alici ex

(VOD)

Alicida NS1ag(+),
DENV PCR(+),

IgM (-)

¥
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Countries and territories where chikungunya cases have been reported*
(as of May 12, 2014)

- . 3
" g
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-
% \
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» —
o -
\
»
<

' Tarih
Aralik 2010
(Ankara)

Temmuz
2013
(Ankara)

Temmuz
2013
(Ankara)

' Geldigi
Hindistan

Tayland

Tayland

Ulke | Durumu e

Mikrobiyod Saf 2012; 46(T): 122-

Cige Senumu/(ase Report

"ack ' Ankara'ya Hindistan Yeni Delhi'den Gelen Bir
. Chikungunya Atesi Olgusu: Tirkiye 'nin Ik Yurt Dt
Kaynakh Olgusu ve Literaturun Gozden Gecirilmes

An Imported Chikungunya Fever Case from New Delhi, Indj
to Ankara, Turkey: The First Imported Case of Turkey and
Review of the Literature

Dtfek YAGC CAGIAYIK', Yawuz UYAR?, Ciiay KXORUKLUOGLY', Mustis ERTEX?
Sernat UNAL’

. 24th ECCM I D QIMC!I"'\E Spain

o — msaaim ﬁescwu
e§|n e e S P v} S —_— r——r——

Ty ‘v ommee wpEe et Sy =

»
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* T.C. Saghk Bakanhg x

Aseptic Meningitis due to Yellow
Fever Vaccination

Miicahit Yemisen', Umran Sumeyse Ertiirk’, Dilek Yagg: Caglayik’, Dilek Menementic
Seven Uludokumaci’, llker inanc Balkan', Bilgiil Mete', Fehmi Tabak’
‘istanbul University Cerrahpasa Medical Faculty, Division of Infectious Diseases and Clinical Microbioiogy

‘Public Health Institution of Turkey, Microbiology Reference Laboratories Department, National Arbovirus an
Zoonaoses Reference and Research Laboratory

= o Tt ek

IgM, IgG ! Durumu

Pozitif
vakalar

menenjit (1
ay sonra)
Aralik 2012 Var Ates, Sag

Hepatomegal
i, LAP

(Etiyopya) )
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; Y I.C. Saghk Bakanlhig
Turkiye Halk Saghgi Kurumu

DIS KALITE KONTROL

*gk* ** OPEN @ ACCESS Freely available online = PLOS momc

* w® < - -
;z;z / f; First International External Quality Assessment of
%\ b Molecular Detection of Crimean-Congo Hemorrhagi

Fever Virus

Camille Escadafal’?*, Stephan Olschidger’, Tatjana Avsic-Zupanc®, Anna Papa’,

Jessica Vanhomwegen”®, Roman Wolfei”, Ali Mirazimi®, Anette Teichmann’, Oliver Donoso-
Matthias Niedrig'

1 Centre for Siosafety, Robert Koch Institute. Serfin Germany, 2European Public Health Micobiclogy Training Progmm (EUPHEM), Eutopean Centre

-ENIVD uyesi 47 referans =
Avrupa 1 (Hoti susu)  |aboratuvar (EHL,SHL AVZHU)
*Avrupa 2 (AP-92 susu) » B
-Asya 1 (Afg09-2990 susu)
Afrika 3 (Moritanya susu)
genotiplerinden olusan
panelin timu yakalandi.

i - \.._ o &
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Analysis of your laboratory’'s Qualitative EQA data

Analysis of your laborat ory's performance on the core proficiency samp

ne COre o fciancy samois " SOADIOgQromme were
NS = = e e . PPt & WNVIZ< NNV 8 NNVIZ ™ 12 .
C—‘fé:"'w: P (1 " the core sample ectly
: Siciociniet recored by gll goriciocas "IA programme. 72 2% reporfed correct resulls for ail
& NnrafNcisn AMD =

Analysis of your laboratory's performaonce on gll proficlency soamples:

Your laborat ory's qualitative resuils and performance scores

Sampile Content
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Sum Quailitctive Panel Score
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Destek tedavisi

Taze donmus plazma
Trombosit suspansiyonu
Kan transfuzyonu

Ribavirin
Immunglobiilin
Interferon
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The Efficacy of Oral Ribavirin
in the Treatment of Crimean-Congo
Hemorrhagic Fever in (Ifan)

M. Mardani,' M. Keshtkar Jahromi,' K. Holakouie Naieni?
and M. Zeinali®

Table 2. Absolute and relative frequency of outcome for 187
Iranian patients with suspected Crimean-Congo hemorrhagic fe-
ver, 1999-2001.

No. (%) of patients

Patient group Who died Total

Treated with nbavirn 42 (30.2) 139 (74.7)

Historical control 22 (45.8) 48 (25.7)
Total 64 (34.2) 187 (100)

NOTE. Relative risk, 0.66; 95% CI, 0.45-0.98; y°, 3.87 (P<.05).



Characteristics of Patients with
Crimean-Congo Hemorrhagic Fever
in a Recent Outbreak mn Turkey

and Impact of Oral Ribavirin Therapy

Onder Ergoniil, Aysel Celikbas, Basak Dokuzoguz, Sebnem Eren,
Nurcan Baykam, and Harika Esener

Infectious Diseases and Clinical Microbiology Department, Ankara Numung Ribavirin almayan Ribavirinalan 8
Education and Research Hosoital Ankara. Turkev ve ciddi Seyirli 22 hastada
We describe the epidemiological, cl hastada fatalite yok

- - i t it 4’
findings and the role of ribavirin ther: e

received a diagnosis of Crimean-CorL v .ccimivrcrmegan svres
(CCHEF). All patients had immunoglobulin M antibodies and/
or PCR results positive for CCHF virus in blood or tissue
specimens. Eighty-six percent of the patients were considered
to have severe cases of CCHFE. The overall case-fatality rate

was 2.8%0. Eight patients were given ribavirin, and all 8 sur-
Wived) We suggest using ribavirin to treat patients with CCHF,

particularly those with severe cases.



Journal of Infection (2006) 52, 378-382

Crimean-Congo hemorrhagic fever
in Southeast of Iran

Roya Alavi-Naini®*, Ali Moghtaderi®, Hamid-Reza Koohpayeh?,
Batool Sharifi-Mood®, Mohammad Naderi®, Malyhe Metanat?,

Morteza lzadi®

Table2 Absolute and relative frequency of outcome
for 255 Iranian CCHF patients

Patient Number of patients (%) Total
group

Recovery Death

@99NB4ABE) 37 (15.7%) 236 (92.5%)

No 7 (36.8%) 12 (63.2%) 19 (7.5%)
treatment
Total 206 (80.8%) 49 (19.2%) 255 (100%)

RR=0.25; 95% Cl (0.16-0.39); x*=25.54; P=0.000.



Eur J Clin Microbiol Infect Dis (2009) 28:929-933
DOI 10.1007/s10096-009-0728-2

The role of ribavirin in the therapy of Crimean-Congo
hemorrhagic fever: early use is promising

N. Tasdelen Fisgin - O. Ergonul - L. Doganci - N. Tulek

Erken Ribavirin Geg Ribavirin Kontrol Grup
tedavisi tedavisi
Ribavirin almiyor
Semptom Semptom
basladiktan sonraki | basladiktan 5 giin
' ilk 4 gun igcinde ve sonrasinda
FATALITE 1/21 (%5) 2/20 (%10) 3/11 (%27)
P: 0,052 € >

P: 0,067 < >
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Crimean-Congo hemorrhagic fever
in Southeast of Iran

Roya Alavi-Naini®*, Ali Moghtaderi®, Hamid-Reza Koohpayeh?,
Batool Sharifi-Mood®, Mohammad Naderi®, Malyhe Metanat?,

Morteza lzadi®

Table2 Absolute and relative frequency of outcome
for 255 Iranian CCHF patients

Patient Number of patients (%) Total
group

Recovery Death
A99(84:3%) 37 (15.7%) 236 (92.5%)

No 7 (36.8%) 12 (63.2%) 19 (7.5%)
treatment
Total 206 (80.8%) 49 (19.2%) 255 (100%)

RR=0.25; 95% Cl (0.16-0.39); x*=25.54; P=0.000.
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The role of ribavirin in the therapy of Crimean-Congo
hemorrhagic fever: early use is promising

N. Tasdelen Fisgin - O. Ergonul - L. Doganci - N. Tulek

Erken Ribavirin Geg Ribavirin Kontrol Grup
tedavisi tedavisi
Ribavirin almiyor
Semptom Semptom
basladiktan sonraki | basladiktan 5 giin
ilk 4 gtin iginde ve sonrasinda
FATALITE 1/21 (%5) 2/20 (%10) 3/11 (%27)
P: 0,052 € >

P: 0,067 < >
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www.elsevierhealth.com/journals/jinf

Crimean-Congo hemorrhagic fever in Eastern
Turkey: clinical features, risk factors and efficacy
of ribavirin therapy

Zulal Ozkurt®*, Ilhami Kiki®, Serpil Erol®, Fuat Erdem®, Neziha Yilmaz®,
Mehmet Parlak®, Mehmet Gundogdu®, Mehmet A. Tasyaran®

Results: Inmultivariate analysis, farming (OR, 11.4), livingin a rural area (OR, 10.05)
and being bitten by tick (OR, 6.75) were determined as risk factors for CCHF. The
rates of fever during hospitalization, confusion, neck stiffness, bleeding from
multiple sites, and presence of petechia/ecchymosis were higher in the patients who
died than in surviving ones. Additionally, the mean values of ALT, AST, LHD, CK, PTT,
INR and urea were also higher, and the mean PLT count was lower in the patients who
died. Mean recovery time was shorter in the cases treated with ribavirin than those of

control. But, the need for blood and blood product, mean hospitalization duration,
fatality rates, and hospital expenditure values were not significantly different
between the group of patients treated with ribavirin and control groups.




Journal of Infection (2006) 52, 207-215

c BRITISH

INFECTION
c SOCIETY

www.elsevierhealth.com/journals/jinf

Crimean-Congo hemorrhagic fever in Eastern
Turkey: clinical features, risk factors and efficacy
of ribavirin therapy

Ribavirin alan grupta iyilesme siiresi daha kisa.
Ancak mortalite agisindan fark yok

Res _ : . 10.05)
and being bitten by tick (OR, 6.75) were determined as risk factors fc  _HF. The
rates of fever during hospitalization, confusion, neck stiffness, bl eding from
multiple sites, and presence of petechia/ecchymosis were higher in the patients who
died than in surviving ones. Additionally, the mean values of ALT, AST, LHD, CK, PTT,
INR and urea were also higher, and the mean PLT count was lower in the patients who
died. Mean recovery time was shorter in the cases treated with ribavirin than those of

control. But, the need for blood and blood product, mean hospitalization duration,
fatality rates, and hospital expenditure values were not significantly different
between the group of patients treated with ribavirin and control groups.
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Efficacy of oral ribavirin treatment in Crimean-
Congo haemorrhagic fever: A quasi-experimental

study from Turkey

Journal of Infection (2009) 58, 238244

Nazif Elaldi @, Hurrem Bodur ®, Sibel Ascioglu ©9*, Aysel Celikbas ®,

Zulal Ozkurt ¢, Haluk Vahaboglu , Hakan Leblebicioglu ¢, Neziha Yilmaz ",
Aynur Engin °, Mehmet Sencan ', Kemalettin Aydin’, llyas Dokmetas ?,
Mustafa Aydin Cevik ®, Basak Dokuzoguz ®, Mehmet Ali Tasyaran €,

Recep Ozturk ¥, Mehmet Bakir ?, Ramazan Uzun

h

e 2003 yilinda Ribavirin almayan 92 hasta,
* 2004 yilinda Ribavirin alan 126 hasta ile kiyaslaniyor




Efficacy of oral ribavirin treatment in Crimean-
Congo haemorrhagic fever: A quasi-experimental

study from Turkey Journal of Infection (2009) 58, 238—244

Nazif Elaldi @, Hurrem Bodur ®, Sibel Ascioglu ©**, Aysel Celikbas ®,
Zulal Ozkurt ©, Haluk Vahaboglu f Hakan Leblebicioglu ®, Neziha Yilmaz »
Aynur Engin ®, Mehmet Sencan ', Kemalettin Aydin’, llyas Dokmetas ?,
Mustafa Aydin Cevik °, Basak Dokuzoguz ®, Mehmet Ali Tasyaran €,
Recep Ozturk ¥, Mehmet Bakir ?, Ramazan Uzun"

e 2003 yilinda Ribavirin almayan 92 hasta,
* 2004 yilinda Ribavirin alan 126 hasta ile kiyaslaniyor

Rlbavmn Grubu Kontrol Grubu
N: 126 N: 92

Hastanede yatis 8 gun S gun
suresi

Fatalite 9 (%7,1) 11 (%11,9) 0,243



LETTERS TO THE EDITOR

DEBATE (see ElaldiN et al, Efficacy of oralribavirin
treatment in Crimean-Congo haemormrhagic fever:
A quasi-experimental study from Turkey. Journal
of Infection 2009; 58: 238-244)

Biases and misinterpretation in the assessment
of the efficacy of oral ribavirin in the treatment of
Crimean-Congo hemorrhagic fever

Dear editor,

In March 2009 tssue of the journal a study by Elaldi et al. was
published on the efficacy of oral ribavinin.' The study
reported ribavirin as not an efficacious, and even harmful
drug in the treatment of Crimean—Congo hemorrhagic fever
(CCHF), and stressed the necessity of a randomized con-
trolled trial (RCT) to assess the efficacy of the ribavirin in
CCHF infected patients. Such a conclusion was different
from the previous reports on the efficacy of ribavirin in
CCHF. In previous reponts, almost all the authors concluded
their reports by stressing that the ribavirin was found to be
beneficial, although statistic ally no significance was reached.
Therefore, it was interesting to read such a report in the
journal, which has different conclusions. However, there

were inconsistenciesbetween the conclusions and the results
of the report. The comments of the authors at the discussion
were not tied to their results or they were contradictory.

Sir

| read the article by Elaldi N et al. appeared on Joumal of
Infection 2009 Mar;58(3):238—44 which is titled ""Efficacy
of oral ribavirin treatment in Crimean-Congo haemor-
rhagic fever: a quasi-experimental study from Turkey™'
with a great concern. First of all, ethically, | assume there
should be a declaration of **conflict of interest’’ at the end
of the article according to the Committee on Publishing
Ethics (COPE) and World Association of Medical Editors

Response to Ergonul: Scientific Evidence Versus
Personal Beliefs In Crimean-Congo Haemorrhagic
Fever Treatment

Dear editor,

We read Dr Ergonul’s detailed letter with great interest,
however, it & impossible to agree with any of his comments
due to the reasons below.

P-value and sample size are completely
different things than the author thinks

We would like to refer Dr. Ergonul to some basic statistics
textbooks because he has a misunderstanding of the logic of
calculation of sample size and power.' * Using a statistical
software does notreplace theoreticalknowledge, nowadays,
any statistical software can easily crunch some numbers as
a sample size or power whenever you provide the necessary
information. However, a wrong interpretation can lead to
misteading conclusions like in this letter. First, sample size
fsnot the necessary number that would “"make” a findingsta-
tistically significant as used in this letter."? In our study,
effect size that isthe difference between the mortalityrates
of ribavirin users and non-users was 4.8% (7. 1% among ribavi-
rin users vs. 11.9% among non-users, p-value = 0.24). This
pvalue shows that the difference between the mortality
rates is more likely to be due to chance rather than due to
the effect of ribavirin.® Of course, increasing the sample
size canmake this or any other resuit statistically significant!
What if the results were 11,98 vs. 12.0%, thenit ispaossible to
calculate 32,350 patients as the necessary sample size to
reach statistical sgnificance and therefore the author can
still claim that ribavirin was beneficial and sample size was
insufficient. According to his logic, for each and every study
inthe literature with a non-signfficant pwvalue, asample size
that would lead toa significant p-value can be calculated and
the study can be labeled as having "insufficient” ‘samplesize.
Obviously, this is the wrong way of thinking and using sample
size calculations, it is neither the p-value, nor the sample
size but the effect size that matters most in clinical




* Randomize, kontrollu ¢calisma!



Journal of Clinical Virology 47 (2010) 65-68

Contents lists available at ScienceDirect

Journal of Clinical Virology

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

The efficacy of ribavirin in the treatment of Crimean-Congo hemorrhagic
fever in Eastern Black Sea region in Turkey

Iftihar Koksal*, Gurdal Yilmaz, Firdevs Aksoy, Hava Aydin, llknur Yavuz, Serap Iskender,
Korhan Akcay, Sukru Erensoy, Rahmet Caylan, Kemalettin Aydin

Karadeniz Technical University School of Medicine, Department of Infectious Disease and Clinical Microbiciogy, 61080 Trabzon, Turkey

Study design: iNEhiSIprospectiverandomized coRortStudy I36/63ses) were included between June 2004
and August 2007. The diagnosis was confirmed in the CCHF reference laboratory of Refik Saydam National

Hygiene Central Institute of the Turkish Ministry of Health. Patients either refgived ribavirin plus sup-
portive : : - B ). For the evaluation
of effica Prospektif, Randomize up B.

Results: # *re were no statistical
differences in incubation time; hospitalization time; patients requiring platele@®placement therapy; the
time taken for platelet levels to return to normal levels and mortality. In Group B, the rate of tick contact
was higher (p=0.03). In Group A, leukocyte levels took longer to return to the normal levels (p=0.02).

Conclusion: In our study, there was no positive effect determined on clinical or laboratory parameters
(R CCHF patients treated With Fibavirin) also it was observed that leukocyte levels took longer to return
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Journal of Clinical Virology
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Ribavirin Grubu Kontrol Grubu
N: 64 N: 72

inkiibasyon suresi 5,5 gin 4,9 giin
Hastaneye basvuru suresi 4,5 gun 3,9 gun
Fatalite 4 (%6,3) 4 (%5,6)

Study design: (IS ProspectiveFSndomized ColOrE SIUdYT36163SeS were included between June 2004

and August 2007. The diagnosis was confirmed in the CCHF reference laboratory of Refik Saydam National
Hygiene Central Institute of the Turkish Ministry of Health. Patients either refgived ribavirin plus sup-
portive { : ) ; - D ). For the evaluation
of effica Prospektif, Randomize
Results: A >re were no statistical
differences in incubation time; hospitalization time; patients requiring platele@®placement therapy; the
time taken for platelet levels to return to normal levels and mortality. In Group B, the rate of tick contact
was higher (p=0.03). In Group A, leukocyte levels took longer to return to the normal levels (p=0.02).

Conclusion: In our study, there was no positive effect determined on clinical or laboratory parameters
IR CCHF patients treated With FiBawirin) also it was observed that leukocyte levels took longer to return




Soares-Weiser et al. BMC Infectious Diseases 2010, 10:207
http://www . biomedcentral.com/1471-2334/10/207

BMC
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RESEARCH ARTICLE Open Access

Ribavirin for Crimean-Congo hemorrhagic fever:
systematic review and meta-analysis

Karla Soares-Weiser*!, Sherine Thomas?2, Gail Thomson G* and Paul Garner?
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adverse events Ribavirin tedavisi daha ustun degil.
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Ribavirin for patients with Crimean-Congo haemorrhagic
fever: a systematic review and meta-analysis

Sibel Ascioglu®?*, Hakan Leblebicioglu?, Haluk Vahaboglu* and K. Arnold Chan?

'Department of I
Turkey; “Departme

Bk Duprcen 8 calisma inceleniyor.
= Ribavirin tedavisi daha ustiin degil.

tional studies suffered from different types of bias due to inappropriate selection of controls. Compilation of data

from all included studies showed that Sl ENIRINGIENORINPIOVE SUNNGRINIGCHE (rel ative risk 1.06, 95% confidence

interval 0.97 -1.16). Analysis of secondary endpoints did not suggest a dinically significant beneficial effect either.

Condlusions: Our systematic review and meta-analysis revealed that the available data in the literature are
inadequate to support a daim of efficacy of ribavirin in CCHF. We believe @ real uncertainty exists over the

benefit of ribavirinin the treatment of CCHF, which necessitates the urgent (idCEOIGIGHEOMIZed PlacEEoRcons
trolied trial.



Table 1
CCHF-related mortality rate and rnibavirin use in Turkey, 2004-2007

journal

Year Total number of Number of patients Mortality
CCHF patients using ribavinn rate
2004 249 169 (67.9%) 52%
2005 266 58 (21.8%) 495%
2006 438 71 (16.2%) 62%
2007 717 85 (11.8%) 46%

—
Ribavirin is not effective against Crimean-Congo hemorrhagic fever: @Cmm
observations from the Turkish experience™

Bahadir Ceylan, Aylin Calica, Oznur Ak, Yasemin Akkoyunlu °, Vedat Turhan

Focuity of Medicine. Department of Infectivus Diseases and Clinical Microbiology, Bemialem Volaf University, Vatan Cad, Fatih 34093, Istanbul, Turkey
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SUMMARY

Crimean-Congo hemorrhagic fever (CCHF) is a viral infection associated with a high mortality rate.
Ribavirin is the only drug used in the treatment of this disease. Studies investigating the effectiveness of
ribavirin in CCHF have been retrospective and to date have included only a small number of cases. In
recent years, due to climate changes, the number of cases of CCHF in Turkey has increased, and
experience in the treatment of CCHF has improved. Several studies have evaluated the efficacy of
ribavinn in Turkey, including one randomized controlled trial and two studies with a large number

ot cases. in these studies, nbavirin therapy was not shown to decrease mortality rates; the morality rate.

was 2-9% in patients treated with ribavirin and 56~ 113 in those who were not treated with this drug.
These findings suggest that patients wath CCHF should be followed with supportive care only until

randomized controlled trials with larger groups have been conducted.
© 2013 Intemational Society for Infectious Diseases. Published by Elsevier Ltd. All nights reserved
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Short Communication

Prompt Administration of Crimean-Congo Hemorrhagic

Fever (CCHF) Virus—in Patients

Diagnosed with CCHF and Viral Load Monitorization
by Reverse Transcriptase-PCR

Ayhan Kubar®, Mustafa Haciomeroglu!, Aykut Ozkul?, Umit Bagriacik?,
Esragul Akinci®, Kenan Sener, and Hurrem Bodur?

Gulhane Military School of Medicine, Ankara; 'Refik Saydam Hygiene Center, Ankara;

2Ankara IInivorcitvw Amnlbavas 3001 Tnivorcity Anboavas and

SUMMARY: Crimean-Congo hemorrhagic fever virus (CCHFV), a member of the genus Nairovirus of
the family Bunyaviridae, causes a severe disease in humans with high mortality rates. In Turkey, the
number of patients with CCHF has increased since 2002. Here, we aimed to treat CCHF patients with
CCHFV hyperimmunoglobulin. We prepared a CCHFV hyperimmunoglobulin product from 22 in-
dividuals who survived CCHF infection. A total of 26 CCHF patients were enrolled into this study. For
CCHFV hyperimmunoglobulin administration, a Kubar Unit (KU) was defined. As a standard ther-
apeutic approach, 400 KU of hyperimmunoglobulin were given to each patient as a single dose before
viral load was detected. We used one-step real-time reverse transcriptase-PCR to monitor the viral load
of CCHF patients. According to the one-step real-time PCR results, 15 patients with a viral load of 10°
copies/mL or more were defined as high risk.

CCHF is a
very serious and highly fatal infection, particularly for patients in the defined high-risk group. Prompt
administration of CCHFV hyperimmunoglobulin might be a very promising new treatment approach,
especially for high-risk individuals.
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Short Communication

Prompt Administration of Crimean-Congo Hemorrhagic

Fever (CCHEF) Virus— Patients

Diagnosed wnh CCHF and eral [oad Mon ation

Y‘uksek nsklu 15 hasta
Spesifik immiinglobulin veriliyor.
Gul. 2 hasta ex. 4

SUMMARY: Cr Kontol grubu yok! ovirus of
the family BURy. . . cac, ciiicl @ Go i tie simiain tas saissssessss e avis shamis sisus caasee. l'urkey, the
number of patients with CCHF has increased since 7002 Hcre, we anmcd to tre . patients with
CCHFV hyperimmunoglobulin. We prepared a CCHFV hyperimmunoglobuli Jduct from 22 in-

dividuals who survived CCHF infection. A total of 26 CCHF patients were enrol  into this study. For
CCHFV hyperimmunoglobulin administration, a Kubar Unit (KU) was definei. As a standard ther-
apeutic approach, 400 KU of hyperimmunoglobulin were given to each patient as a single dose before
viral load was detected. We used one-step real-time reverse transcriptase-PCR to monitor the viral load
of CCHF patients. According to the one-step real-time PCR results, 15 patients with a viral load of 10°
copies/mL or more were defined as high risk.

CCHF is a
very serious and highly fatal infection, particularly for patients in the defined high-risk group. Prompt
administration of CCHFV hyperimmunoglobulin might be a very promising new treatment approach,
especially for high-risk individuals.






CLINICAL AND LABORATORY OBSERVATIONS

The Treatment of Crimean-Congo Hemorrhagic Fever With
High-dose Methylprednisolone, Intravenous
Immunoglobulin, and Fresh Frozen Plasma

Erol Erduran, MD.* Avsenur Bahadir, MD.* Nil Palanci, MD.7 and Yusuf Gedik, MD 7t

* Pediatrik hasta grubu, KTU, Trabzon
* 2010 -2011 yillarinda 12 ¢ocuk hasta

— Yuksek doz metilprednizolon
— IVIG
— Taze donmus plazma ile tedavi edildi.

* Sonuc basarili, ancak ¢calismada kontrol grubu yok.
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Evaluation of Antiviral Efficacy of Ribavirin, Arbidol, and
T-705 (Favipiravir) in a Mouse Model for Crimean-Congo  crosvan
Hemorrhagic Fever

Lisa Oestereich'2%, Toni Rieger'?”, Melanie Neumann?, Christian Bernreuther?, Maria Lehmann'-?,
Susanne Krasemann®, Stephanie Wurr'?, Petra Emmerich’?, Xavier de Lamballerie®,
Stephan Olschliger'"”, Stephan Giinther'*"*

1 Department of Virology, Bemhard-Nocht-institute for Tropical Medicine, Hamburg, Germany, 2Geman Centre for Infection Research (DZIF), HEMBIEGHGETaN
3 Mouse Pathology Core Facility, University Medical Center Hamburg-Eppendorf, Hamburg, Germany, 4 Institute of Neuropathology, University Medical Center Hamburg-
Eppendorf, Hamburg, Germany, 5 Aix Marseille Université, IRD French Institute of Research for Development EHESP French School of Public Health, UMR D 190

“Emergence des Pathologies Virales”, NSSSlE Fianee

* Transgenik fare modelinde
— Ribavirin
— Arbidol
— Favipiravir etkinliginin arastirilmasi




Metod

Fareler intraperitoneal (i.p.) yolla KKKA virusi ile enfekte edildi.
Infekte edilen farelere etken maddeler 8 giin siireyle uygulandi

Hastalik belirti ve bulgulari yoniinden 14 guin izlendi

— Ciddi hastalik belirtisi (kanama, abdominal distansiyon, konviilzyon, ishal,
agoni, 2 giin icinde %15 iizerinde kilo kaybi) gorilen fareler ekplore
edilerek incelendi.

Biyokimyasal ve virolojik incelemeler icin 1-4 gun arayla periyodik
venoz kan ornekleri alindi

Deney sonunda sag kalan fareler ekplore edilerek histopatolojik ve
virolojik incelemeler yapildi



KKKA virusu - Letal doz

inokulmdaki Farelerden 6liim orani inokulum sonrasinda yasam
viriis miktan (Olen/infekte edilen) suresi

13/13 3-6 giin

1000 8/8 3-6 gln
10 000 3/3 2 glin



Ribavirin toksisite testleri LD50 = 220 mg/kg/giin

Ribavirin 100 mg/kg/giin 100 FFU virus inokule edildikten 1 saat sonra
intraperitoneal (tek doz) basglandive 8 glin streyle
verildi

Plasebo (Serum fizyolojik) 100 FFU virus inokile edildikten 1 saat sonra

intraperitoneal (tek doz) baslandive 8 giin sureyle
verildi



Ribavirin ‘ Plasebo —

P=04
p = 0.0007

Sag kalim orani (yasayan/enfekte edilen)  1/7 0/10
Ortalama yasam siresi 6 gun 3 gun
100 FFU
Ribavirin
Placebo 100 mg/(kg x d)
days O to 6 days O to 8

Survival (%)

0 246811214 0 2 4 6 8 101214

p =0.001

p =0.006
p =0.0007
p = 0.002
p>0.001



Sag kalim orani (yasayan/enfekte edilen)  1/7 0/10 P=04
Ortalama yasam siiresi 6 guin 3 gun p = 0.0007
AST seviyesinde azalma (2. glin) p =0.001
ALT seviyesinde azalma (2. giin) p =0.006
Serum viral ylikl azalma (2. glin) p = 0.0007
Agirlik (3. giin) p=0.002

Karaciger ve dalakta viral ytk p>0.001
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Histopatolojik inceleme
Plasebo — Ribavirin

Ribavirin tedavisi alan fareler

3. Gln olen fareler Yaygin ancak kiiciik nekroz odaklari

4- 9 glin icinde dlen Genis kopriilesmis hepatoselller nekroz alanlari
fareler



KKKA - Transgenik fare modelinde
Ribavirin

Virus yukinu azaltt

Hastaligin progresyonunu geciktirdi

Monosit — makrofaj aktivasyonunu dnleyemedi

Terminal karaciger nekrozunu 6nleyemedi

Olumu geciktirdi ancak énleyemedi.




KKKA - Transgenik Fare Modelinde
Arbidol

Arbidol toksisite testleri 0, 25, 75, 150, 300, 600 mg/kg/giin 8 giin siireyle.
Hicbir dozda toksik belirti yok

Arbidol 75 mg/gilin 1000 FFU virls inokiile edilmeden 1 glin 6nce baslanildi (tek doz).
8 glin slireyle devam edildi (oral yoldan, mide probuyla)

Arbidol 100 mg/gin 1000 FFU viras inokile edilmeden 1 glin 6nce baslanildi (tek doz).
8 giin sureyle devam edildi (oral yoldan, mide probuyla)

Plasebo (metil seliloz) 1000 FFU viris inokile edilmeden 1 giin 6nce baslanildi (tek doz).
8 glin sureyle devam edildi (oral yoldan, mide probuyla)



KKKA - Transgenik Fare Modelinde
Arbidol

* Yasam suresi ve Sag kalim orani plasebo ile benzer

1,000 FFU “—

Arbidol
Placebo 150 mg/(kg x d)
days -1to 3 days -1to 3

10

n=5 n=5%

0 2 46 811214 0 2 4 6 8 101214



KKKA - Transgenik Fare Modelinde
Arbidol

* Yasam suresi ve Sag kalim orani plasebo ile benzer

womoery € -

Arbidol Arbidol
Placebo 150 mg/(kg x d) 150 mg/(kg x d)
days -1to 3 days -1to 3 days -1to 8

10 10

n=5 n=5 n=>5

0 2 46 8101214 0 2 4 6 8 101214 . 0 2 4 6 8101214



KKKA - Transgenik Fare Modelinde
Arbidol

* Yasam siresi ve Sag kalim orani plasebo ile benzer

Transgenik fare modelinde
ARBIDOL
KKKA virlisune etkili degildir

0 2 46 811214 0 2 4 6 8 101214 . 0 2 46 8101214



KKKA - Transgenik Fare Modelinde
Favipiravir (T-705)

Favipiravir (T-705)

300 mg/kg/giin

Plasebo (metil seliloz)

Favipiravir uygulama yolu

300 FFU virUs inokiile edildi. Favipiravir ayni giin baslanildi (iki doz).
8 giin sureyle oral yoldan (mide probuyla) verildi

300 FFU virls inokule edildi. Favipiravir ayni giin baslanildi (iki doz).
8 giin sureyle oral yoldan (mide probuyla) verildi



KKKA - Transgenik Fare Modelinde
Favipiravir (T-705)

300 mg/kg/giin 300 FFU viris inokiile edildi. Favipiravir ayni giin baslanildi (iki doz).
8 giin sureyle oral yoldan (mide probuyla) verildi

Plasebo (metil seliloz) 300 FFU virus inokule edildi. Favipiravir ayni giin baslanildi (iki doz).
8 giin stireyle oral yoldan (mide probuyla) verildi
T-705
Placebo 300 mg/(kg x d) Favipiravir alan farelerde
days O to 4 days Oto 8 6liim gorulmedi

s

Survival (%)

0 2 46 8101214 0 2 4 6 8 101214



Relative weight (%)

Temperature (°C)

Favipiravir 300mg/kg/giin
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Favipiravir 300mg/kg/giin

Log,, AST (U/l)
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Favipiravir alan farelerde
ALT ve AST yiikselmedi

Log, ALT (U/l)




Virus titer in blood
(Log,, FFU/mI)




Virus titer in blood
(Log,, FFU/mI)
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Favipiravir alan farelerin
serumunda ve organlarinda
viriis saptanmadi



Naive Infected
Liver(&E)

3. giin yapilan histopatolojik
Infected + T-705  incelemede hemen hemen
~  normalkaraciger bulgulan




Survival (%)

1

Favipiravir (T-705)
“Ge¢” uygulama

T-705
Placebo 300 mg/(kg x d)
days Oto 4 days Oto 8

'''''

0 2 46 8101214 0 2 4 6 8 10121



Survival (%)

1

Favipiravir (T-705)
“Ge¢” uygulama

T-705 T-705 T-705
Placebo 300 mg/(kg x d) 300 kg x d) 300 ma/(kg x d)
days O to 4 days 0 to 8 ays 1to 8 ‘days 2t0 8

100+ 100+

n=5 n=5

P, o R G R & m
0 2 46 8101214 0 2 4 6 8101214 0 2 4 6 8 101214 0 2 4 6 8 101214



Favipiravir (T-705)
“Ge¢” uygulama

inokiilasyondansonra 21. giinde serumda

Favipiravir baslama zamani KKKA viriisiine karsi antikor pozitifligi
0.gln 1/10 (%10)

1. gun 10/10 (%100)

2. gun



Favipiravir (T-705) “Ge¢” uygulama

Plasebo Favipiravir Favipiravir Favipiravir baslangici
baslangici baslangici 2. giin

1. giin
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Favipiravir (T-705) - Optimal Doz

Plasebo (metil seliiloz)
30 mg/kg/giin
15 mg/kg/giin
7,5 mg/kg/giin
T-705 T-705 T-705
Placebo 30 mg/(kg x d) 15 mg/(kg x d) 7.5 mg/(kg x d)
days O to 5 days O to 8 days 0 to 8 days Oto 8

) Survival (%)

0 246 811214 0 246 811214 0 2 46 8101214 0 2 46 8101214



Favipiravir (T-705)
“Ge¢” uygulama

inokiilasyondansonra 21. giinde serumda

Favipiravir baslama zamani KKKA viriisiine karsi antikor pozitifligi
0.gln 1/10 (%10)

1. gln 10/10 (%100)

2. gun



Favipiravir (T-705) “Ge¢” uygulama

Plasebo Favipiravir Favipiravir Favipiravir baslangici
baslangici baslangic 2. gun

1. gun
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Favipiravir (T-705)
“Ge¢” uygulama

inokiilasyondansonra 21. giinde serumda

Favipiravir baslama zamani KKKA viriisiine karsi antikor pozitifligi
0.glin 1/10 (%10)

1. gun 10/10 (%100)

2.gun



Favipiravir (T-705) - Optimal Doz

Plasebo (metil seliiloz)
30 mg/kg/gun
15 mg/kg/giin
7,5 mg/kg/gin
T-705 T-705 T-705
Placebo 30 mg/(kg x d) 15 mg/(kg x d) 7.5 mg/(kg x d)
days Oto 5 days 0 to 8 days 0 to 8 days Oto 8

) Survival (%)

0 2 46 811214 0 246 811214 0 2 46 8101214 0 2 46 8101214



KKKA - Transgenik fare modelinde
Favipiravir (T-705)

* Inokulasyon ile ayni giin baslanilan 300 mg Favipiravir
— Enfeksiyon gelisimini onledi.
— Hastalik belirti ve bulgulari olusmadi.

* Gec baslanilan (1. veya 2. gun) Favipiravir
— Enfeksiyon gelisti (serolojik yanit)
— Hastalik belirti ve bulgularini buyuk 6lcude gorulmedi
— Fatal seyir gorulmedi.



Ribavirin + Favipiravir kombinasyonu

Ribavirin 100 mg/(kg x d)

T-705 T-705
30 mg/(kg x d) 7.5 mg/(kg x d)

n=5 n=>5

10 10

Survival (%)

0 2 46 8101214 0 2 46 8101214



Ribavirin + Favipiravir kombinasyonu

Ribavirin Favipiravir

Monoterapi Monoterapi

100 mg/kg/giin 7,5 mg/kg/giin
Ribavirin T-705
100 mg/(kg x d) 7.5 mg/(kg x d)
days 0 to 8 days 0to 8

0246 8101214 0 246 8101214



KKKA - Transgenik fare modelinde
Favipiravir (T-705)

* |nokulasyon ile ayni giin baslanilan 300 mg Favipiravir
— Enfeksiyon gelisimini onledi.
— Hastalik belirti ve bulgulari olusmadi.

* Gec baslanilan (1. veya 2. guin) Favipiravir
— Enfeksiyon gelisti (serolojik yanit)
— Hastalik belirti ve bulgularini buyik olcude gorilmedi
— Fatal seyir gorulmedi.



Ribavirin + Favipiravir kombinasyonu

Ribavirin 100 mg/(kg x d)

T-705 T-705
30 mg/(kg x d) 7.5 mg/(kg x d)

N=9 4 n=5

10

Survival (%)

0 2 46 8101214 0 2 46 8101214



Ribavirin + Favipiravir kombinasyonu

Ribavirin Favipiravir

Monoterapi Monoterapi

100 mg/kg/giin 7,5 mg/kg/giin
Ribavirin T-705
100 mg/(kg x d) 7.5 mg/(kg x d)
days 0 to 8 days 0to 8

0246 8101214 024638101214



Ribavirin + Favipiravir kombinasyonu

Ribavirin Favipiravir
Monoterapi Monoterapi
7,5 mg/kg/giin
Ribavirin T-705
100 mg/(kg x d) 7.5 mg/(kg x d)
days O to 8 days 0to 8

0246 8101214 0 246 8101214

Ribavirin + Favipiravir

T-705
7.5 mg/(kg x d)

n=5

0 2 46 8101214



Ribavirin + Favipiravir kombinasyonu

Ribavirin + Favipiravir

" Ribavirin 1-705
e
ys U110 ys O to
7.5 mg/(kg x d)
n= 7 | 1 1 n= 5
b ]:

0 2 46 8101214 0 246 8101214 0246 8101214

Ribavirin + Favipiravir
SINERJISTIK etki géstermistir



OPEN @ ACCESS Freely available online @ PLOS I ONE

A Novel Vaccine against Crimean-Congo Haemorrhagic
Fever Protects 100% of Animals against Lethal Challenge
in a Mouse Model

Karen R. Buttigieg, Stuart D. Dowall, Stephen Findlay-Wilson, Aleksandra Miloszewska, Emma Rayner,
Roger Hewson*, Miles W. Carroll
Microbiology Services Research, Public Health England, Porton Down, Wiltshire, SRSSIKIRGHoN

Abstract

Crimean-Congo Haemorrhagic Fever (CCHF) is a severe tick-bome disease, endemic in many countries in Africa, the Middle
East, Eastern Europe and Asia. Between 15-70% of reported cases are fatal. There is no approved vaccine available, and
preclinical protection in vivo by an experimental vaccine has not been demonstrated previously. In the present study, the
attenuated poxvirus vector, Modified Vaccinia virus Ankara, was used to develop a recombinant candidate vaccine
expressing the CCHF virus glycoproteins. Cellular and humoral immunogenicity was confirmed in two mouse strains,
incduding type | interferon receptor knockout mice, which are susceptible to CCHF disease. This vaccine protected all
recipient animals from lethal disease in a challenge model adapted to represent infection via a tick bite. Histopathology and
viral load analysis of protected animals confirmed that they had been exposed to challenge virus, even though they did not

exhibit clinical signs. THISTSthe fifst demonstration of efficacy of & CCHE Vaceine:




Modifiye vaksiniya Ankara
(Modified vacccinia Ankara) cicek
asisi susuna KKKA virusunun M
genomu yerlestiriliyor.

M segmenti yuzey glikoproteini
(Gn ve Gc) sentezini duzenler.

Gn ve Gc glikoproteinlerivirisun
konak hlicreye tutunmasindarol
alr.

Konak hucresinden Gn ve Gc'ye
karsi antikor yaniti olusur.

Glikoprotein Gn

Glikoprotein Ge

xwfmusd\l



Test edilen asilar

* Modifiye vaksiniya Ankara-KKKA virtsu glikoproteini iceren sus
(MVA-GP)

* Modifiye vaksiniya Anakara (MVA) susu

* Plasebo (SF)



Denekler

Transgenik fareler (5-8) haftalik.
0. ve 14. gun iki doz as! yapiliyor.

Asilanan fareler 28. gun (rapelden 14 giin sonra) KKKA virtsu
ile intraperitoneal yoldan enfekte ediliyor.

42. giin izlem sonlandiriliyor.

icerdigi viral yiik Asi voliimii ve verilis
yolu

MVA-GP 107 pfu 100 ul iM yolla
MVA 107 pfu 100 pl iM yolla
Plasebo (SF) - 100 pul IM yolla



Rapel dozdan 7 gun sonra
KKKA virusuine karsi hucresel immun yanit
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Figure 3. IFN-y ELISpot responses from vaccinated A129 and
129Sv/Ev mice, 7 days after booster vaccination. Splenocytes



Rapel dozdan 14 glin sonra
KKKA virusune karst humoral immun yanit

Endpoint Titre

MVA-GP MVA-1974

Figure 5. ELISA analysis of antibodies from A129 mice, 14 days
after booster vaccination. Pooled sera from A129 mice, 14 days after

booster vaccination with MVA-GP (orange) or MVA 1974 (grey), were



Signs of lliness

Virus inokulasyonundan sonra

hastalik belirtileri

-~ Saline
= MVA-1974
—— MVA-GP

Day post challenge



Virus inokulasyonundan sonra
ates

Temperature (°C)

0 5 10
Day post challenge

15



Virus inokulasyonundan sonra
vucut agirhgi
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Virus inokulasyonundan sonra

sag kalim
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inokiilasyon sonrasi kanda viral RNA
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Inokiilasyon sonrasi dokularda viral RNA

- Dalak = Karaciger
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Tum dokularda viral RNA pozitif




Kan ve dokulardaki viral RNA infektif mi?

* Dokulardan hazirlana stispansiyonlar hlice
kalturtune ekliyor.

* 48 saat sonunda sitopatik etki yok
* Daha uzuninkibasyon????



KKKA virus Asisi

MVA-GP asisi denek farelerde hastalik gelisimini
onluyor.

Fatalite gorulmuyor.

Ancak asinin bu basarisina ragmen kan ve dokularda
viral RNA saptaniyor.



Hantavirus




Hantaan virtis (HNTV) Insanlarda RSKA Kemirici (Apodemus Asya
agrarius — Asya tipi)

Amur virus (AMRY) Insanlarda RSKA Kemirici {Apodemus Asya
peninsulae)

Seoul virus (SEOV) Insanlarda RSKA Kemirici (Rattus Tdm dinya
norvegicus)

Puumala virus (PUUV) Insanlarda RSKA Keminici (Myodes Baii Avrupa, Turkiye
glareolus

Dobrova virtis (DOBV) Insanlarda RSKA Kemirici (Apodemus | Dogu Avrupa, Turkiye
flavicollis)

Saaremaa virus (SAAV) insanlarda RSKA Kemirici (Apodemus Avrupa
agrarius - Avrupa tipi)

Tula virus (TULV) Insanlarda RSKA Kemirici (Microtus Avrupa
arvalis)

Sin Nombre virus Insanlarda HPS Keminci (Peromyscus | Kuzey Amerika
maniculatus)

Andes virus (ANDV) Insanlarda HPS Kemirici Guney Amerika
(Oligoryzomys

longicaudatus)




Hantavirus - Tedavi

 Destek tedavisi

— Hipotansiyon ve soktan korumak icin sivi elektrolit
replasmani

— Kanama kontrolu icin destek tedavisi (taze donmus plazma,
trombosit, kan transfiizyonu)

— Bobrek yetmezliginde hemodiyaliz
* Spesifik Tedavi

— Antiviral tedavi

— Immiunglobulin tedavisi



Hantaviriis - RIBAVIRIN

* Cin'de 1985-1987 yillari arasinda

— Randomize, cift kor ve plasebo kontrollt bir calismada
serolojik olarak dogrulanmis 242 RSKA olgusuna

— Plasebo veya intravenoz Ribavirin (yiikleme dozu 33 mg/kg, ilk
4 giin 16 mg/kg her 6 saate bir, sonraki 3 giin 8 mg/kg her 8 saatte

bir).

« Hastaliginilk 7 guini icerisinde baslanan IV ribavirin
tedavisinin mortaliteyi 7 kat azaltigi saptanmistir

J Infect Dis. 1991; 164(6):1119-27



Antiviral Research 81 (2009) 68-76

Contents lists available at ScienceDirect

Antiviral Research

FI SEVIER journal homepage: www.elsevier.com/locate/antiviral

Experience with intravenous ribavirin in the treatment of hemorrhagic fever
with renal syndrome in Korea™

Janice M. Rusnak®*, William R. Byrne?, Kyung N. Chung®, Paul H. Gibbs<, Theodore T. Kim?®,

Ellen F. Boudreau?, Thomas Cosgriff?, Philip Pittman?, Katie Y. Kim9, Marianne S. Erlichman¢,
David F. Rezvanif, John W. Huggins®

 Kore’de yapilan kohort calismada 1987-2005 yillari arasinda

iv Ribavirin alan 33 RSKA olgusu ribavirin tedavisi almayan
tarihsel kontroller ile kiyaslanmistir.



Antiviral Research 81 (2009) 68-76

Contents lists available at ScienceDirect ANTIVIRAL
RESEARCH

Antiviral Research

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

Experience with intravenous ribavirin in the treatment of hemorrhagic fever
with renal syndrome in Korea™

Janice M. Rusnak®*, William R. Byrne?, Kyung N. Chung?®, Paul H. Gibbs¢, Theodore T. Kim?®,
Ellen F. Boudreau?, Thomas Cosgriff#, Philip Pittman?, Katie Y. Kim9, Marianne S. Erlichmans®,
David F. Rezvani', John W. Huggins®

* Kore’de yapilan kohort calismada 1987-2005 yillari arasinda

iv Ribavirin alan 33 RSKA olgusu ribavirin tedavisi almayan
tarihsel kontroller ile kiyaslanmuistir.

Tarihsel kontrol Ribavirin alanlar

Oliguiri sikhigi % 39-69 % 3
Hemodiyaliz sikhgi % 40 % 0



Hantavirus — Ribavirin

* Avrupa ulkelerinde RSKA olgularinda ribavirin
kullanimi konusunda yayin yok.

— Asya’da etkenler HNTV ve SEQV
— Avrupa’da etkenler PUVV ve DOBV



Hantavirus - Ribavirin

* ABD

— 1999-2001

— HPS supheli olgulara

— Randomize cift kor plasebo X iv ribavirin
— 24. olguda calisma sonlandiriliyor

— Ribavirin etkili degil !!




In Vitro and /n Vivo Activity of Ribavirin against Andes
Virus Infection

David Safronetz’', Elaine Haddock’, Friederike Feldmann?, Hideki Ebihara’, Heinz Feldmann'>*

1 Laboratory of Virology, Division of Intramural Research, National Institute of Allergy and Infectious Diseases, National Institutes of Health, Hamilton, Montana, United
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* in vitro model
— ANDV ile enfekte edilen Vero 6 hucre kulturlerine
Ribavirin uygulaniyor
— Amac uremenin inhibisyonunun degerlendirmek
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* invivo (Hamster) modeli

— ANDV ile enfekte edilen kobaylara Ribavirin profilaksisi (oral veya
intarperitoneal) uygulaniyor

* Amag;
— Ribavirine ne zaman baslanmali?

— Hangi dozda verilmeli
— Ne kadar surdartlmeli?
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* invivo (Hamster) modeli

— ANDV ile enfekte edilen kobaylara Ribavirin profilaksisi (oral veya
intarperitoneal) uygulaniyor

Temas sonrasi durum

Ribavirinilk glin baslandi 10 giin verildi % 100 sag kalim, semptom yok
(oral veya intraperitoneal)

Ribavirin 3. giin baslandi % 100 sag kalim
Ribavirin 5. giin baslandi % 17 Sag kalim

Ribavirin 7. giin baslandi % 0 Sag kalim
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Ribavirn dozu Sag kalim ve Semptom

5 mg/kg Fatalite yok -
Hafif enfeksiyon bulgulari var

25 mg/kg
50 mg/kg Semptomyok
100 mg/kg



Fold change
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Ribavirn dozu Sag kalim ve Semptom

5 mg/kg Fataliteyok
Hafif enfeksiyon bulgularivar

25 mg/kg

50 mg/kg Semptomyok
100 mg/kg
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Hantavirus — Ribavirin

* Ribavirinin etki mekanizmasi ??

— lonozin monofosfat dehidrogenaz (IMPDH) enzim
inhibisyonu.

— Viral RNA polimeraz inhibisyonu
— Oliimciil RNA mutasyonuna yol agmak



Vero E6 hiicre kulturunde
ANDV’e karsi Ribavirin etkinligi

Table 1. Qualitative assessment of antiviral activity in a novel comet assay *.

Concentration Day 4 Day 5 Day 6 Day 7 Day 8 Day 9 Day 10

ANDYV alone — = =+ — ——

++=+ —
10 pg/mL = = = ++ ++ ++ ++
20 pg/mL = = - + - e -
30 pg/mL = o = = = + +
40 pg/mL ] ] @ ® ® £ g
50 ug/mL - k) B 2 @ ® ]
60 pg/mL = ] = ] =7 g =1
_70 pg/mb = hi & 8 b = s

* —, no comets formed: +. few comets formed: ++, comets formed not equal to ANDV: +++. comets equal to ANDV alone.



ANDV ile enfekte edilen Suriye (Syrian)
hamsterlerinde Ribavirin etkinligi

* Hamsterlerintranazal yolla
ANDV ile enfekte ediliyor.

* Temas sonraslilk giinden
itibaren 21 glin sureyle
Ribavirin veriliyor (glinde
iki kez intraperitoneal)

* Temas sonrasi35 gunizlem



ANDV ile Enfekte Edildi

Giinliik Ribavirin dozu Uygulama stiresi

50 mg/kg 21 gun siireyle

100 mg/kg 21 gun sureyle

200 mg/kg 21 gln sureyle 5. Gunde toksisite belirtileri
Plasebo verildi 21 giin siireyle

Giinliik Ribavirin dozu Uygulama siiresi

50 mg/kg 21 gun sureyle

100 mg/kg 21 gun streyle

200 mg/kg 21 giin slreyle 5. Glinde toksisite belirtileri

Plasebo verildi 21 giin siireyle



ANDV ile Enfekte Edildi I

Giinluk Uygulama
Ribavirindozu  siiresi

50 mg/kg 21 giin siireyle Semptomyok P=0,02
100 mg/kg 21 gunsureyle Semptomyok P=0,03

Plaseboverildi 21 glinsiireyle Letal HPS gelisti (12-24 gin icerisinde)

S s aia G e (RIBAVIRIN YAN ETKI ?)

Giinliik Ribavirin dozu Uygulama siiresi
50 mg/kg 21 gin siureyle Semptomyok
100 mg/kg 21 glin sireyle Semptomyok

Plasebo verildi 21 glin sureyle Semptomyok



* Diger bir grupta Ribavirin 50 mg/kg/giin dozunda
temas sonrasi 6, 8, 10, 12 ve 14. gunlerde baslaniyor.

* Ribavirin alan grupta fatalite daha az

Ribavirin after challenge
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g & 8 8

0 10 20 30 40
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* Temas sonrasi 14. ve 21. guiinlerde hamsterlerden serum
aliniyor ve viral yuk inceleniyor.
— 100 mg/kg/gun Ribavirin alanlarda virls negatif

— 50 mg/kg/gin Ribavirin alanlarda

Mean Serum Viremia (PFU/mL)

A .
® <
A '

10%+
104+
1074
107+
10'+

10°

Day 14 Day 21
® 50 mg/kg/day
- *  No Treatment
. B Lethal infection
k]
k]
— R e>e— ——— ——
- - > -
& 8§ & $
e £ 2 £
y e S o
= - = -
3 z 3 z

Ribavirin



“Erken” veya “Ge¢” Ribavirin tedavisi

 Temas sonrasi 6. veya 10. glinde Ribavirin baslaniyor.

* Kisa (14 gin) veya uzun (21 gun) veriliyor.

* Ribavirin alan grupta sag kalim daha fazla.

O

Percent survival

Ribavirin regime after challenge

80+
60-
40
20+
0
0

20 40 60 80

Days Post-Infection

4+ Treated Day 8-21
- Treated Day 6-27
4 Treated Day 10-21
-~ Treated day 10-31
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Calismanin sonucu

Temas sonrasi 35. giinde tim hamsterlerin serumunda ANDV’e karsi
antikor pozitifti. Tim hamsterlerde ANDV enfeksiyonu gelisti

ANDYV ile temastan sonraki ilk 10 gun icerisinde baslanan Ribavirin
(50mg/kg/giin) HPS gelisimini engelledi

Hamsterlerde ilk semptomlar yaklasik 15-16 glinde goruldu
Oliim ortalama 18. giinde gelisti

Ribavirin temas sonrasinda en geg¢ 10 giin igerisinde baslanmali ve
en az 11 giin surdiirilmelidir.
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. 4 6 haftallk Suriye hamsteri.

* Intra-peritoneal yoldan
— Andes virus (ANDV) veya
— SinNombre viriis (SNV) inokile ediliyor.

* Favipiravir virus inokulasyonundan 1 glin sonra

oral yoldan (gliinde iki kez) 14 giin sureyle
veriliyor



ANDV - Favipiravir

Sag kalim
A 100 |
\ 100 mg/kg: %100
80 1 50 mg/kg: % 66
©
=
S 80
g 60 == 100 mg/kg
-&~ 50 mg/kg
32 - 20 mg/kg
o L
: —~ placebo
| o= R-20mg/kg
20 1 '
', | epm—— e P A R O -

Days post Andes virus infection



Inokiilasyondan 8 giin sonra kanda viral yiik
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“Gec¢” baslanan Favipiravir - ANDV

Ilk 4 giin icerisinde
baslanilan Favipiravir
S fataliteyi onliyor.
:
R
-
Day3 Day4 Day5 Dayb
- b Inokiilasyondan
0 5 10 15 20 25 3 35 6-7 gun sonra solunum sikintisi,

Days post Andes virus infection 9 gl'.'m sonra &liim




SNV
Favipiravir X Ribavirin

* Favipiravir 100 mg/kg/glin
* Ribavirin 20 mg/kg/gin !!!

Tedavinin 8. gunu kanda viral yuk
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Favipiravir (T-705)

* Influenzaicin gelistirilen birilac.
e Kimyasal yapi .
— 6-fluoro-3-hydroxy-2-pyrazinecarboxamide

(C5H4FN302)
F.__N.__CONH N._ _CONH [\ i
i S 2 I S 2 o b
T G
Favipiravir (T-705) T-1105 T-1106

Fig. 1. Chemical structure of favipiravir (T-705), T-1105 and T-1106.



Favipiravir (T-705)

Etki mekanizmasi
— Viral RNA polimerazi inhibe eder

— Konak hucresindeki DNA veya RNA polimeraza
etkili degil

Influenza icin diinya genelinde 1400 kiside
denendi. Tolerans iyi.

Japonya Faz 3 calismasi tamamlandi
ABD’de Faz 2 calismalaristriyor.



Favipiravir

* in vitro etkili oldugu viriisler:
— Junin virus,
— Rift Valley Fever virus,
— Yellow fever virus,
— West Nile virus,
— Western equine encephalitis virus,
— Foot-and-mouth disease virus,
— Norovirus

Broad Spectrum Antiviral Activity of Favipiravir (T-705):
Protection from Highly Lethal Inhalational Rift Valley
Fever

Amy L. Caroline’, Diana S. Powell', Laura M. Bethel’, Tim D. OQury®, Douglas S. Reed'?,
Amy L. Hartman ™
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