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Hantavirus - Viroloji

* RNA virusu
— L (large) segment:
* RNA polimerazi kodlar

— M (middle) segment
* Envelop glikoprotein G, ve G, yi kodlar
 (Hiicre yiizeyindeki B3 integrinlere yapismada gérevli)

— S (small) segment
* Niikleokapsid proteini N’i kodlar



Viroloji

 GUnumuze kadar 45 Hantavirls tipi saptanmistir.

* En az 20 tanesi insanlarda enfeksiyon etkeni olarak
gosterilmistir.

Heyman P. Expert Rev Anti Infect Ther. 2009 Mar;7(2):205-17.

Jonsson CB. Clin Microbiol Rev. 2010 Apr;23(2):412-41.



Renal sendrom ile seyreden kanamali ates (RSKA)
Hemorrhagic fever with renal syndrome (HFRS)

Hantavirlis pulmoner sendrom (HPS)
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Viroloji — Rezervuar

Her Hantavirls turd o tire spesifik bir kemirici
tarafindan tasinir ???

Kemirici turlerinin yerylizindeki dagilimi ile,
Hantavirus tlrlerinin yeryuzindeki dagilimi genel
olarak paralellik gosterir

Bazi bocekgil (insectivore) turlerinin de Hantavirls
tasidigi saptandi.

Bazi yarasalarin da Hantavirus tasidigi saptandi.
(2012)

Heyman P. www.frontiersin.org. July 2012; Volume 3, Article 237



Virus Yaptigi hastalik | Tasiyici rodent Virlisiin saptandigi
bolgeler

Hantaan RSKA *
Dobrova RSKA
Saaremaa RSKA
Seoul RSKA
Amur RSKA
Puumala RSKA

Apodemus agrarius

Apodemus flavicollis

Apodemus agrarius

Rattus norvegicus

Apodemus peninsulae

Myodes glareolus

*RSKA: Renal sendrom ile seyreden kanamali ates

Cin, Kore, Rusya

Balkanlar

Avrupa

Tum Dulinya

Rusya

Avrupa



RobpenTs oF TURKIYE
“TURKIYE KEMIRICILERI”

Tarkiye'de
66 kemirici
16 bocekgil
turu mevcut

Editor: Ali DEMIRSOY

Authors:
Nuri YIGIT, Erciiment GOLAK, Mustafa SOZEN, Ahmet KARATAS




Turkiye’de saptanan kemirici/bo6cekgil tiirleri.
Tiirkiye'de karsilasilmasi “olasi” Hantaviriis tipleri

Kemirici / Bocekgil tirii Tasidig1 Hantavirls tipi

Apodemus agrarius Saaremaa

Apodemus flavicollis Dobrova  +++++
Myodes glareolus Puumala  +++++

Microtus arvalis Tula

Rattus norvegicus Seoul

Sorex araneus Seewis



Myodes glareolus dagilim alani
(Puumala viriis)

1 nolu alanlar
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Apodemus flavicollis dagilim alani (Dobrova viriis)
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Rattus norvegicus dagilim alanlari (Seoul viriis)

28 32 36 40 44
| | =

CASPIAN

SEA | 40

- 36

3 nolu alanlar
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Apodemus agrarius (Avrupa tipi) dagilim alanlari
(Saarema viriis)
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2 nolu alanlar
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Microtus arvalis dagilim alanlari (Tula viriis)
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Tlrkiye’de Hantavirls

flora

DERLEME/REVIEW

xxxxxxxxxxxxxxxxxxxxxxxxxx

Hantavirus

KLI

Tarkiye'de Hant

| [ ] [ ]
Klimik Journal I I I I I

Editor Gorugu./ Editorial

Hantavirus Infeksiyonu: Daha Onca Tamghik mi?
Hantavirus infection: Hawe We Met Before?
Habu Eraicsoy

Dardeme/ Review

Hantavirus [nfeksivonian

Hantayirus fectons

Giwan Calobi

Ozgiin Amgtirmalar / Original Artickes

Celebi G. Flora. 2009; 14(4): 145-52.
Celebi G. Klinik Gelisim Dergisi 2010; 23(3): 40-4.
Celebi G. Klimik Dergisi 2011; 24(3): 139-49



1971

1993

Tiirkiye’de Hantaviriis — 2009 ONCESI

Behi¢ Onul - Kore Savasina katilan Tiirk Tugayi’nda Mancgurya
Hummasi rastlanildi ve ve kayiplar verildi. Henliz serolojik tani yok

GATA - Askerlerde (106) serolojik tarama negatif

Esinde KBY olgularinda seroprevlans % 2,3 (10/231) olguda
f

INFEKSIYON asinde poptlasyonda % 3,5 (7/200) seropozitiflik
HASTALIKLARY 1 4 _ \"nrlcﬂerde %1,2 serop02|t|f

suretle birinci donem belirtier: oius

Alarg
radial nabiz sayilmayacak kadar siir atl ve f1

1forrl \t bagm

AKUT FEBRIL HEMORAJIK SENDROM

MANGCURYA HUMMASI
o haemorrhagic fever, Haemorrhagic nephrosonephrit

< nxomdaendmmmmmn.u

Mangurya hummas’nda gozde hemoraji
(Dr. R. Glilbaran’dan)
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Turkiye’de Hantavirus - 2009

e Salginin hemen ardindan;

— Salgin bolgesindeki riskli populasyonda Hantavirls
seroprevelans arastirmasi (%5,2 1gG pozitifligi)

— Salgin bolgesinde kemiricilerde Hantavirls taramasi (IgG
pozitifligi)
e Apodemus turlerinde % 5,8
* Myodes turlerinde % 56,6

— Kemirici érneklerinden hiicre kulturii ve Hantavirus izolasyonu
e Puumala virius (5 6rnekte)
* Dobrova virls (2 érnekte)

Uyar Y. Hantaviris Sempozyumu. 29 Mart 2010 Ankara



2009
2009
2011
2011
2011
2011
2011
2012
2012
2012
2012
2012
2012
2013

Turkiye’de Hantavirlis — 2009 SONRASI

Giresun’dan 2 olgu bildirimi (DOBV). (Kaya ve ark)
Giresun’da tarama (626 kisi) % 3,2 IgG pozitif. (Kalayci ve ark)
Istanbul’dan olgu bildirimi (DOBV). (Onciil ve ark)
Ankara’dan olgu bildirimi. (Ongiirii ve ark)

Ankara’dan olgu bildirimi. (Sari ve ark)

Bursa’dan olgu bildirimi. (Kebapcgi ve ark)

Sivas’tan 3 olgu bildirimi (Birisi DOBV). (Gé6zel ve ark)
Istanbul’dan olgu bildirimi (DOBV). (Sarigiizel ve ark)
Ankara’dan olgu bildirimi. (Fidan ve ark)

Istanbul’dan 2 olgu bildirimi (PUUV, DOBV). (Ozkan ve ark)
Istanbul GATA’dan olgu bildirimi (DOBV). (Atalay ve ark)
Samsun’dan 2 olgu bildirimi (DOBV). (Siinbdil ve ark)
Bursa’dan cocuk olgu bildirimi (DOBV). (Cakir ve ark)
Ankara’dan olgu bildirimi (DOBV). (Azap ve ark KLIMIK 2013)
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Tlirkiye’de Hantavirus olgulari

2009 - 2010




Patogenez

* Viicuda giris yolu:
— Virus kemiricilerin idrar ve diskisiyla cevreye sacilir
— Virus ile kontamine partikillerin

e Solunum yoluyla alinmasi
* Oral yoldan alinmasi
* Mukoza veya ciltteki kesilerden vicuda giris



Patogenez

* Adezinler
— B3 integrin (endotel hiicreleri, platelet ve makrofajlarda).
— Endotel hicresi icinde GUreme

— Direkt sitopatik etki 6n planda degil
 Sitotoksik T hucre yaniti hasardan sorumlu
e CD8+T lenfositlerde artma

e Sitokinler (TNF-alfa, IL-6, IL-10) patogenezde rol
aliyor.

swww.uptodate.com
=Comp. Immun. Microbiol. Infect. Dis. 30 (2007) 341-356
=) Infect Developing Countries 2008; 2(1): 3-23.



http://www.uptodate.com/
http://www.uptodate.com/
http://www.uptodate.com/

Patogenez

* Doku tropizmi:
— Akciger
— Kalp
— Bobrek
— Lenfoid organlardaki vaskiler endotel temel hedef

www.uptodate.com



Patogenez

e Vaskller endotel hasari ve ve sitokinlerin
etkisi sonucu;

— Vaskuler permiabilitede artis
— Damar disina sivi kacisi

— Hipovolemi

— Hipotansiyon

— Organ hasari



Patogenez - Virulans

 Renal sendrom ile seyreden kanamali ates (RSKA)

— Hantaan virus mortalite % 5-10

— Dobrova viriis
— Seoul virls

— Puumanla virls mortalite % 0.1




Klini

* Inkiibasyon donemi 2-4 hafta

e Prodrom donemi

— Grip benzeri semptomlar
* Yuksek ates
* Miyalji
* Bas agrisi

Febrile
Hipotansif
Oligurik
Diliretik
Konvelesan

donem
donem
donem
donem
donem



ﬁ\

Incubation  Febrile Hypotensive  Oliguric Diuretic Convalescence
2-4weeks  3-7days hours-2days  3-7 days |-2 weeks 3-6 weeks

fever, headache, Hypotension, Oliguria,anuria, Polyuria, Usually without

chills, malaise, acute renal microscopic/ improvement sequlae

myalgia, nausea, failure MACTOSCOPIC of renal

abdominal pain, hemaorrhagic function

vomiting, manifestation,

diarrhea, facial shock

flushing,

CONjunctviis,

petechiae

Sudden onset Thrombocyto- Hemodialysis Good

penia often needed, prognostc
High fatality marker
)
Giinler

Antiviral Research 95 (2012) 104-117



Hasta hangi semptomlar ile basvurur?

® 2009 Zonguldak Bartin Salgini — INDEKS OLGU

® 45 yasinda erkek, emekli madenci, hayvancilik yapiyor.
e Sikayet: Uslime titreme ates, ishal, karin agrisi.

® Sikayetlerin 5. glinlinde hastanemize basvurdu.
o Genel durum orta, batinda yayin agri ve defans mevcut.

> On tani: akut batin, akut bdbrek yetmezligi.



— BK:

— Hgb:

— PLT:

Indeks olgu

6 000 /mm3 — ALT: 33 IU/L,
20 mg/dl, — AST: 62 IU/L,
8 000 /mm3 — CK: 825 IU/L,

— LDH: 1015 IU/L
— Ure: 61 mg/dl
— Kreatin: 2 mg/dl

Hantavirlis IgM ve IG pozitif



Journal of Microbiology and Infectious Diseases / 2012: 2 (3):117-120
IJMID doi: 10.5799/ahinjs.02.2012.03.0055

CASE REPORT

Two cases of Hantavirus infection in Crimean-Congo Haemorrhagic Fever
endemic region

Mustafa Stinbil*, Hava Yilmaz!, Hasan Cetinkaya?, Yavuz Uyar? Dilek Caglayik?, Fatih Bostanci,
Hakan Leblebicioglu®

! Department of Infectious Diseases and Clinical Microbiology, Medical School, Ondokuz Mmps University, Samsun, Turkey
% Refik Saydam Hygiene Center Presidency, Epidemic Diseases, Virology Reference and Research Laboratory, Ankara, Turkey
* Ministry of Health, Ordu, Turkey

e 57 vyasinda erkek, Ordu ciftci.

* 5 glinduk, ates, halsizlik, Gstime, 6ksuruk, bulanti kusma sikayetleriyle basvurdu
* Son 18 giin icinde findik bahgesinde calismis

e Evinin ¢evresinde fareler gormds.

« On tani: Leptospiroz, pnédmoni, RSKA

« DOBV IgG titresinde artis saptandi

e 70vyasinda kadin, Unye’de kdyde yasiyor.

* 10 gilin once fareyle temasi olmus ve viicudundan kene ¢ikartiimis.

* 7 gln Once baslayan, ates, halsizlik, tistime, karin agrisi, bulanti, kusma,ishal sikayetleri baslamis.
e 2 glndur solunum sikintisi ve burun kanamasi mevcut

*  Yaygin alveolar hemoraji ve akciger 6demi saptandi

«  On tani: KKKA, leptospiroz, pnémoni, RSKA
*  Hantauviriis IgM ve IgG pozitif, KKKA PCR ve serolojisi negatif



& OLGU SUNUMU/CASE REPORT
Yogun Bakim Dergisi 2012;10(4):210-216

Yunus Oktay ATALAY'!, Kamer DERE!, Hiiseyin SEN', Zafer KUCUKODACI?,
Yalcin ONEM?3, Sezai OZKAN', Giiner DAGLI'

Resim 1. Purpura fulminans.

Hantavirlis Renal Sendromlu Hemorajik
Ates: Olgu Sunumu ve Derleme

67 yasinda erkek, istanbul’un 67 km batisinda ormanlik alanda bekgi.

7 gundur halsizlik, kusma, bas agrisi ve yaygin kas agrilari mevcut.

Acilde IM diflofenak sodyum enjeksiyonundan iki saat sonra yaygin
petesiyel dokilntiler gelisiyor.

On tani: Meningokoksemi, Steven’s Johnson Sendromu, Trombositopenik
purpura, Leptospiroz ve KKKA ..

idrarda DOBV PCR pozitif
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ANKEM Derg 2012;26(4):198-202
doi1:10.5222 /ankem.2012.198

Ofgﬂ sunumu

HANTAVIRUSE BAGLI RENAL SENDROM ILE SEYREDEN KANAMALI ATES

Deniz CAKIR?, Solmaz CELEBI?, Giilay KORUKLUOGLU!, Sefika Elmas BOZDEMIR?,
Benhur Sirvan CETIN!, Mustafa HACIMUSTAFAOGLU?

'"Uludag Universitesi Tip Fakiiltesi, Cocuk Saghigi ve Hastaliklar1 Anabilim Dali, Cocuk Enfeksiyon Hastaliklar
Bilim Dali, BURSA
“Tiirkiye Halk Saghg Kurumu, Viroloji Laboratuvar, ANKARA

* 11 yasinda erkek, Bursa merkezde bahceli mustakil evde yasiyor.

e Ates, bas agrisi, kusma
e Pnomoni On tanisi ile Seftriakson. Klinik dizelme...

* Yatisinin 6. glinlinde ani baslayan kusma, yan agrisi, bilin¢ degisikligi,
hematuri ve hipotansiyon

« On tani: Hemolitik Giremik sendrom, akut bobrek yetmezligi, kollojen
doku hastaligi, leptospiroz

 DOBV Ig G ve IgM pozitif.



Mustafa Gékhan GOZEL,E ABSTRACT The first laboratory confirmed cases of hemorrhagic fever with renal syndrome caused

Avnur ENGIN 2 by hantavirus infection in Turkey were published in 2009. We reported the first cases of hantavirus
y ) "a infection from the Middle Anatolia Region of Turkey as well as the first case of co-infection caused
Nazif ELALDI, by hantavirus and Crimean-Congo hemorrhagic fever (CCHF) virus in a patient. The co-infected
Mehmet BAKIR,? patient was tested for hantavirus infection because the duration of the illness lasted longer than
ilyas DOKMETAS,E expecteld for CCHF and renal ﬁincliclnn was ilmpaired. Diagnoiis Gf. CCHF was coni’irmed with
Yavuz UYAR® serological and molecular methods; in addition, [gM and IgG antibodies for hantavirus were
positive. All three patients were discharged after they received supportive therapy.

* 50 vyasinda erkek, Sivas, ciftci

5 giundir ates, GUsume, halzislik, miyalji, bas agrisi, bulanti kusma

* Kene tutmasi yok ancak hayvanlarinda kene ayiklamis.

« On tani: KKKA PCR ve IgM ve Igg pozitif

 |zleminde gros hematiiri, pansitopeni, ciddi hepatit (ALT: 1852, AST:8961) ve

hepatik koma gelisiyor.
o

Avyirici tani testlerinde DOBV IgM ve IgG pozitif.
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Dobrava Hantavirus

- Nevin Sarngiizel,' Jérg Hofmann,'
IanCtlon Alper Tunga Canpolat, Ali Turk, Jakob Ettinger,

complicated by Deniz Atmaca, Isin Akyar, Serap Yiicel,

- - - Ender Arikan, Yavuz Uyar, Dilek Y. Caglayik,
Panhypoplturta"sm’ Ayse Sesin Kocagéz, Aysin Kaya,

IStanbUI, Tu rkey, and Detlev H. Kruger
2010

e 34 vyasinda erkek, istanbul

* Ates, faranjit bulgulari ve servikal lenf bezlerinde hassasiyet nedeniyle yatis.
Trombositopeni ve hafif ALT yuksekligi

e 1 giin sonra ishal baslhyor. On tani: Salmonelloz, Siprofloksasin baslaniyor
« [kinci giin ABY, hematuiri, protein(ri

e Uciincii giin ektremitelerde petesiler ve ve septik sok.

* Toraks ve abdomen BT: Plevral efflizyon ve asit.

 On tani: RSKA, Ribavirin baslaniyor

 Kanda DOBV RNA pozitif (Almanya)
« DOBV IgM ve IgG pozitif (Almanya)
* Notralizasyon testi (FRNT) pozitif (Almanya)



i Oral Oncul, Yunus Atalay,
Hantavirus Yalcin Onem, Vedat Turhan, Ali

Infection in Acar, Yavuz Uyar,

Dilek Y. Caglayik, Sezai Ozkan,
Istanbul, Turkey and Levent Gorenek

22 yasinda erkek, Silivri/istanbul
Sikayet: Halsizlik, miyalji, kusma

Yatistan 2 saat sonra ekimotik dékiintiiler ve 15 saat sonra YBU

YBU’de ABY, bilinc kaybi solunum yetmezligi gelisiyor ve mekanik
ventilasyon

On tani: Meningokoksemi, KKKA ve hemorajik ates. Seftriakson
baslaniyor

idrarda DOBV RNA pozitif
Kanda DOBV IgG ve IgM pozitif



doi: 10.5262/tndt.2013.1001.23 Olgu Sunumu/Case Report ‘

Hantaviriis Infeksiyonlar1 ve Bobrek Tutulumu:
Olgu Sunumu ve Giincelleme

Hantavirus Infections and Renal Manifestations:
Case Report and Update

Oktay OZKAN!

Tufan TUKEK®

Esra YILDIZ:

Ebru AYOZTURK VELIOGLU?
Meltem GURSU?

Savas OZTURK!
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Pediatr Nephrol
DOT 10.1007/s00467-012-2360-0

CLINICAL QUIZ

An adolescent boy with acute kidney injury and fever: Answers

Kibriva Fidan - Meltem Polat - Emel Isiyel -
Gokhan Kalkan - Hasan Tezer - Oguz Soylemezoglu

Olgu Sunumu/Case Report Tirk Hijyen ve Deneysel Biyoloji Dergisi

Renal sendrom ile seyreden kanamali ates: iki olgu sunumu

Pinar ONGURU', Sevim YILMAZ', Esragiil AKINCI', Burcu OZDEMIR', Ayse BUT', Arzu YETKIN', Hiirrem BODUR'
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Hantaan viriis

Puumala viris

RSKA RSKA

Ates 100 100
Bas agrisi 86-87 85-100
Karin agrisi 85-92 64-67
Sirt agrisi 91-95 82
Bulanti 82-91 78-83
Bas dénmesi 50 12-25
Petesi 32-94 12
Oksiiriik 31 60
Hipotansiyon 80 1-2
Miyopi 57 12-31
Oligiiri 60-67 54-70
Poliliri 92-95 97-100
Lokositoz 91 23-57
Trombositopeni 78 52-75
Proteiniiri 100 94-100
Hematiiri 85 58-85
Hemodiyaliz 30-40 5-7
Mortalite 5-10 0
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2009 Zonguldak — Bartin 2009 Zonguldak — Bartin

PUUV PUUV

Semptom % Semptom %

Ates 83 Oksuiriik 43
Ustime titreme i Nefes darlig| 8
Halsizlik 926 Balgam 48
istahsizlik 65 Karin agrisi a4
Kilo kaybi 13 Bulanti 74
Adale agrisi 52 Kusma 57
Eklem agrisi 23 ishal 39
Bas agrisi 74 Diziri 17
GoOzde kizarma yanma 13 Bogur agrisi 35
Gorme bulaniklig 26 idrar yap. guclik 17
idrarda kan 17

%10’dan daha az siklikta goriilen semptomlar tabloya alinmadi 38



Can Hantavirus Infections Be Predicted on

Admission to Hospital?

Selcuk Kaya,'* Dilek Yager Caglayvik,®
Gurdal Yilmaz,' and Iftihar Koksal'

Hantavirus subtype
DOBV
Undistinguished
PUUV

17 (85%)
2 (10%)
1 (5%)

Symptoms and findings
Fever
Hematuria
Proteinuria
Lethargy-weakness
Nausea-vomiting
Muscle pain
Diarrhea, abdominal pain
Oliguria/anuria
Hypotension
Sweating
Shock
Hemorrhage
Blurred consciousness

Burning/itching in the eyes

19 (95%)
18 (90%)
17 (85%)
16 (80%)
16 (80%)
13 (65%)
9 (45%)
9 (45%)
2 (25%)
2 (25%)
2 (25%)
4 (20%)
3 (15%)
3 (15%)

39



Journal of Microbiclogy and Infectious Diseases / 2012; 2 (4): 155-159
JMID doi: 10.5799/ahinjs.02.2012.04.0063

ORIGINAL ARTICLE

Evaluation of clinical and laboratory predictors of fatality in patients with
Hantavirus infection

Ugur Kostakoglu®, Girdal Yilmaz?, Serkan Volkan?, Seving Kant Sokel*, Selcuk Kaya?, Iftihar Koksal?

! Kanuni Education and Research Hospital, Department of Infectious Diseases and Clinical Microbiology, Trabzon, Turkey

? Faculty of Medicine, Karadeniz Technical Univ. Department of Infectious Diseases and Clinical Microbiology, Trabzon, Turkey
3 Aydin State Hospital, Department of Infectious Diseases and Clinical Microbiology, Aydin, Turkey

* Burdur Health Directorate, Director of Communicable Diseases Unit, Burdur, Turkey

Table 1. Demographic, clinical and laboratory characteristics of patients with Hantavirus infection

Characteristics Fatal cases n=5 Non-fatal cases n=17 P value
Age (years) 60.4+9.9 45.3+17.0 0.055
Sex (male/female) 3/2 10/7 0.684
Duration of complaints until hospitalization, (days) 3.8£2.9 52+3.3 0.543
Fever 4 (80%) 13 (76.5%) 0.687
Myalgia 5 (100%) 12 (70.6%) 0.235
Headache 4 (80%) 11 (64.7%) 0477
Exhaustion 5 (100%) 13 (76.5%) 0.325
Nausea 2 (40%) 12 (70.6%) 0.232
Vomiting 2 (40%) 10 (58.8%) 0.406

Hemorrhage 5 (100%) 2 (11.8%) <0.001

v



Hangi Fizik inceleme bulgulari vardir ?



Zonguldak, 23 olgu, PUUV
% -

Konjonktivit 0 Batinda defans

Oral mukozada 9 Batinda distansiyon 4
kanama Batinda hassasiyet 44
LAP 9 Splenomegali i}
Petesi 4 Hepatomegali 9
Takipne i} KVAH 22
Ral-ronkiis 13

Bradikardi i}

Tasikardi i}
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Hangi laboratuar bulgulari vardir?



Laboratuar Bulgulari

Ure / Kreatin yiiksekligi
Proteinuri
Trombositopeni

Lokositoz / I6kopeni

CRP / prokalsitonin seviyesinde yikselme
ALT — AST — LDH hafif yikselme

EKG degisiklikleri

Akciger grafisinde infiltratif gérintimler
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Zonguldak verileri

Kan lokosit duzeyi

— Lokopeni % 39
— Normopeni % 39
— Lokositoz % 21

Trombositopeni % 82
Kreatin yuksekligi % 35
Ure yuksekligi % 65
ProteinUri % 100



Can Hantavirus Infections Be Predicted on

Admission to Hospital?

Selcuk Kaya,'* Dilek Yage:r Caglayik,” Yavuz Uyar,” Hava Yilmaz,” Aynur Engin,? Pinar f)ng‘ﬁrii,

Gurdal Yilmaz,' and Iftihar Kéksal®

Hantavirus confirmed
cases (Group 1) (n = 20)

Sex

Male 16 (80%)

Female 4 (20%)
Age

Mean (min—max) 48 + 13 (28-70)
Time between initial symptoms and hospitalization (days)

Mean (min—max) 5.5 + 2.7(2-14)
Length of hospitalization (days)

Mean (min—-max) 21 + 24 (1-110)
Chronic underlying diseases 4 (20%)

5

Hantavirus subtype
DOBV
Undistinguished
PUUV

17 (85%)
2 (10%)
1 (5%)




Hantavirus confirmed cases
(Group 1) (n = 20)

Urea (4.7-23 mg/dl)
Mean (min—max)
Creatinine (0.6-1.2 mg/dl)
Mean (min—max)
Uric acid (0—8.4 mg/dl)
Mean (min—max)
CPK (20-200 U/L)
Mean (min—max)
Myoglobin (0-6.73 ng/ml)
Mean (min—max)
LDH (240—-480 U/L)
Mean (min—max)
AST (10-38 U/L)
Mean (min—max)
ALT (1041 U/L)
Mean (min—max)
Bilirubin (0~1.2 mg/dl)
Mean (min—max)
ALP (35-130 U/L)
Mean (min—max)
GGT (5-61 U/L)

Mean (min—max)

60 + 25 (12-105)
4 + 2 (1.2-6.5)
6 + 2 (3-10.9)
962 + 1,809 (33-7,898)
664 + 941 (36.3-3,500)
1,062 + 693 (215-2,953)
140 + 162 (21-546)
55 + 45 (17-194)
1+1(0.1-5)
117 + 139 (33-680)

76 + 73 (16-271)

White blood cell (4.8-10.8 x 10° pl)

Mean (min—max)

11,315 + 5,956 (2,300-24,600)

Thromboeyte count (130400 x 10%/ul)

Mean (min—max)
PT (11-14 =ec)

Mean (min—max)
PTT (2240 sec)

Mean (min—max)
INR (0-1.5)

Mean (min—max)
CRP (0-0.5 mg/dl)

Mean (min—max)
PCT (<0.5 ng/ml)

Mean (min—max)

54,500 + 43,651 (6-146 < 103)

14 + 2(11.3-21)
40 + 14 (268-65.6)
1(0.9-1.9)

21 + 23 (2.7-47.5)

10 + 28 (0-120)

Journal of Medical Virology 84:1790-1796 (2012)
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Table 1. Demographic, clinical and laboratory characteristics of patients with Hantavirus infection

Characteristics

WBC (pL)

Hb (g/dL)

PLT (L")

PT (s)

aPTT (s)

INR

D-Dimer (ng/mL)

AST (U/L)
ALT (U/L)
LDH (U/L)
CPK (U/L)
BUN (mg/dL)
Cr (mg/dL)

CRP (mg/dL)

Fatal cases n=5

2260044833

11.9+2.7

47600+37031

21.34£5.7

57.7+13.3

1.48x0.39
28.848.6

156172
B87+58
8724625
282744672
72.6+27.4
4.0£2.6

28.2+9.2

Non-fatal cases n=17

10200+3716
13.6+2.2
87882+34106
14.5+2.4
36.7+£3.0
1.05£0.09
4.4+42

176+365
178+391
4941403
378+846
31.4+23.7

2.5%2.4

11.4+7.6

0.002
0.256
0.038
0.023
0.001
0.021
0.001

0.183
0.583
0.108
0.011
0.014
0.136

0.005

P value
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Ayirici tanida hangi hastaliklar
dusunurium?



Ayirici Tani

* Ates ve bobrek islev bozuklugu yapan nedenler
— Leptospiroz
— Sepsis
— Hemolitik remik sendrom

* Ates ve trombositopeni yapan nedenler
— KKKA
— Diger viral kanamali atesler
— Salmonelloz
— Meningokoksemi



Spesifik taniyi nasil koyarim?



Tani

Serolojik testler
— 1gG ve IgM’in gosterilmesi
* ELISA

* |FA
e imminoblot

— Dokuda Hantavirls antijenin gosterilmesi

PCR

— Viral RNA'nin gosterilmesi
* idrar
* Doku (b6brek, akciger)
* Buffy Coat
* Serum

Viruistiin hiicre kultiiriinde uretilmesi
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Tani

* Klinik uygulama pratiginde tani:

— Hantavirus enfeksiyonu ile uyumlu klinik bulgulari
olan hastada

e Serumda Hantavirus IgM pozitifligi

— ilk 5 gin negatif olabilir
e iki ayri serum drneginde IgG tiresinde artis
* PCR pozitifligi

Lancet Infect Dis 2003; 3: 653—-61



Tani

e Hantavirus alt tipinin belirlenmesi
— Notralizasyon testi
— PCR - sekans analizi



Zonguldak salgininda tani

— Tani i¢in kullanilan yontemler

e ELISA, IFA ve Western Blot
* PCR (hic pozitiflik saptanmadi !!!)

* Notralizasyon testleri

— Puumala (2 olgu)
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Nasil Tedavi Ederim ?



Tedavi

* Destek tedavisi
— Sivi replasmani
— Kan drinleri replasmani
— Hemodiyaliz

 Antiviral tedavi
— Ribavirin ???



Tedavi — Ribavirin ???

* Cin
— 1985-1987 yillarinda 242 RSKA olgusuna
— Randomize cift kor plasebo X iv ribavirin

— 1lk 7 gin icinde ribavirin tedavisi alanlarda mortalite 7
kat daha az.

* Kore
— 1985-2005
— 33 RSKA olgusu tarihsel kohort ile kiyaslaniyor

— Oliglri gelisimi ve diyaliz gereksinimi iv ribavirin
alanlarda daha az.



Tedavi — Ribavirin ???

* Avrupa ulkelerinde RSKA olgularinda ribavirin
kullanimi1 konusunda yayin yok.

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



Tedavi — 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'3*

1 Laboratory of Virology, Division of Intramural Research, National Institute of Allergy and Infectious Diseases, National Institutes of Health, Hamilton, Montana, United
States of America, 2 Office of Operations and Management, Division of Intramural Research, National Institute of Allergy and Infectious Diseases, National Institutes of
Health, Hamilton, Montana, United 5tates of America, 3 Department of Medical Microbiology, University of Manitoba, Winnipeg, Manitoba, Canada

 |n vitro model

— ANDV ile enfekte edilen Vero 6 hlicre kulturlerine
Ribavirn uygulaniyor
— Amac tremenin inhibisyonunun degerlendirmek
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In Vitro and In 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
States of America, 2 Office of Operations and Management, Division of Intramural Research, Mational Institute of Allergy and Infectious Diseases, National Institutes of
Health, Hamilton, Montana, United States of America, 3 Department of Medical Microbiology, University of Manitoba, Winnipeg, Manitoba, Canada

* invivo (Hamster) modeli

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

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

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

Ribavirin 7. giin baslandi % 0 Sag kalim




2x106 1
1.8x106 - p<0.001
1.6x106 -
14x108 1 o\
1 2%1 DE | DLiver
V.ral ']:I:‘I DE 1 e [ [ [ eWe
Yiljk Ribavirin etkinligi
8x105 1 N
. doz bagimli
6x109 -
4x105 1
2x10°3 -
0- I
] Oy > &
nﬁﬁ @3“@* .f:aﬁ tﬁuﬁ 4
Ribavirin Dozu




Fold change

Sitokin duzeyleri
temas sonrasi 8.giin

25+ IL-10 50 - IL-6

20+ 40 1

154 301

104 201

5+ 10 4 '

0= .Ilil.. : 0 dmmm [ ] .|Ii| , :
100 ' 50 & 25 b 0 100 ~ 50 = 25 @ 5 0

- IFNy - TNFa

254 25

20 « 2 .

15 15

10+ 14

54 0.5 -

0+T00 "0 T 25 5 0 0+ s T 25 5 0

Ribavirn Dozu
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5 mg/kg Fatalite yok
Hafif enfeksiyon bulgulari var

25 mg/kg
50 mg/kg Semptom yok
100 mg/kg
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Tedavi — Ribavirin ???

e Zonguldak olgulari

— Ribavirin tedavisi verilmedi



Prognoz

* Bireysel immiuinite

* Hantavirus tipi
— HTNV > DOBV >

* Serum viral RNA duzeyi



Prognoz

* Yas
— RSKA cocuklarda nadiren bildirilmektedir.

* Cocuklarda semptom ve bulgular eriskinlerdeki ile benzer
ancak daha hafif seyirli

 Genetik farklhiliklar

— Daha siddetli renal hasar ( Cocuklarda gegerli degil !!!)
* HLA B8
* HLA DR3

— Daha hafif hastalik,
* HLA B27






Diyaliz uygulanan olgu
Ortalama hastanede yatis ginii

Oliim

Zonguldak
PUUV

n:23

3 (%13)
9 (2-22)
1(% 4)
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ulkemiz cografyasinda yaygin olarak bulunmaktadir

ve
insanlarda RSKA tablosuna yol agmaktadir.

1-3 Olgu
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Sonug

e Ulkemizde;
— Puumala viriis (PUUV)
— Dobrova viriis (DOBV) saptanmistir.

 Ulkemizde ayrica;
— Saarema virlis (SAAV)
— Seoul viriis (SEOV)
— Tula virlis (TULV) goriilebilir!




Sonug

* Ates ve bobrek fonksiyon bozuklugu
* Ates ve trombositopeni

gibi tablolar goruldiglnde
ayrici tanida Hantavirus de disunutlmelidir!



Sonug

 PUUV enfeksiyonu icin Ribavirin tedavisi gerekli
gorinmemektedir.

 DOBV enfeksiyonlari % 5-10 mortalite ile
seyretmektedir. Mortaliteyi azaltacak spesifik bir
tedavi gereklidir.

— Ribavirinin DOBV enfeksiyonunda etkinligi konusunda
yeterli veri yoktur.



Tesekkdurler...




