Hantavirus

Infeksiyonlari

Basak Dokuzoguz

ANKARA NUMUNE EG. VE ARAS. HASTANESI
1.Enf. Hast. Ve KI. Mikrobiyoloji Klinigi



Hemorajik Ates Virdsleri

> Filoviridae > Flaviviridae

= Marburg Hemorajik Atesi * Sart humma

- Ebola Hemorajik Atesi Dang Hemorajik Ategi

= Kyasanur Ormani hastaligi
> Arenaviridae

= Lassa atesi / \

> Bunyaviridae

= Arjantin Hemorajik Atesi Kirim kongo hemorajik atesi

= Bolivya Hemorajik Atesi - Rift vadisi atesi
= Venezuela Hemorajik Atesi| = Hantavirus hemorajik atesi
- Brezilya Hemorajik Atesi \_ %




Bunyaviridae
Cins Uyeleri

Tospovirus Insanlarda patojen degil

Bunyavirus Bunyamwero virus
Kaliforniya ensefaliti virisu
La Crosse virusu

Phlebovirus Rift Vadisi Atesi virisi

Nairovirus Kirim-Kongo HA virdisii

Hantavirus Hantaan, Pumala, Dobrava,
Saaremaa, ......... virusleri

200 bin kisi / Yil




Hantavirus

Kemiricilerde
Viremi m==) kronik infeksiyon 1==) idrar
salya

m Insanlara aerosollerin solunmasiyla bulagmaktadir
m Fakat kemiricilerin isirmasiyla da bulagsmasi olasidir

m HARS kirsal bolgelerde kentlere gore daha sik
goriulmektedir

ee \Jeo

yazdir.
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Hantavirus Kanamali Atesi
Renal Sendrom

m Semptomlari ilk olarak 1000 yil kadar once Cin'de
tanimlanmistir

m Rusya'da 1930'larda tanimlanmigtir
Dogu Rusya'da "hemorajik nefroso-nefrit”
Avrupa Rusya'sinda "Tula atesi”

m Kore savasindan sonra diinyaya yaytlmigtir
"Kore kanamali atesi”

m Virds izolasyonu: 1978
Hantaanvirus  Apodemus agrarius
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Buny W

Hantavirus

=»Hantavirus Kanamali Atesi Renal Sendrom

=» Hantavirus Kanamali Atesi Pulmoner Sendrom
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Hantavirus Kanamali Atesi
Pulmoner Sendrom

" = Sin Nombre viriis ABD, Kanada R
= Monongahela
= New York
\_ = Bayou -
4 N

m Andes, Oran, Bermejo: Arjantin
m Juguitiba : Brezilya

\_ m Choclo : Panama Y,
Bilinmeyen (2) : Afrika
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Hantavirus Kanamali Atesi
Renal Sendrom-HARS

m Hantaan virids : Kore, Cin ve Dogu Rusya

m Dobrava viris : Balkanlarda ve eski Sovyetler
m Puumala viriis : Iskandinavya ve Avrupa

m Saaremaa virids: Estonya, kuzeydogu Avrupa

m Seul virds : Dinyanin bir ¢ok bélgesinde



Hantavirus Kanamali Atesi
Renal Sendrom

m Hantavirus aktivitesinde artis yillara gore
degismekte ama bir senkronizasyon
gostermemektedir

m Kisin 1lik geg¢tigi donemlerde hastalik daha
fazla gorilmektedir
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FIGURE 1

Trends of hantavirus infections in Belgium and France, 1990-2006,
ENIVD study 2007
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Dark blue: yearly number of cases in Belgium
Light blue: yearly number of cases in France
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TABLE 1

Hantavirus cases l;) country in the European Union, Bosnia-Herzegovina, Norway, Russia and Switzerland,

ENIVD study 200

Country*

Year when
diagnostic
was started

Number of cases
reported per year

by the reference

Percentage of
total cases
reported in the

Notifiable
disease™

Hantavirus Serotype

laboratory European Union
Austria Not available 198 0.60 Mo PUUY
Belgium 1881 1856 5.66 Yes PUUY
Cyprus 2005 0 0.00 Mo
Czech Republic 1998 23 0.07 fes PUY
Denmark 1999 ] 0.00 fes PULY
FinLand 1979 24,672 12.22 fes PUUY
France 1987 1,536 4.68 No PUUY
Germany 2001 1,320 4,03 Yes PUUY/DOBW SAAY
Greece 1997 37 0.11 fes oogy
Hungary 1992 30z 0.9z fes PUUY/DOBW/ SARY
Italy 1991 0 0.00 Yes None
Lithuania 2000 9 0.03 fes PUUV/SAAY
Luxembourg 2000 16 0.05 fes PULUY
Metherlands 1994 43 0.13 Yes PUUY
Portugal 1990 Eal 0.09 Mo ?
Romania 2005 Fd 0.01 No PUUV/DOBY
Slovenia 1985 221 0.67 fes PUUY/DOBY
Spain 2001 0 0.00 Mo Mone
Sweden 1994 3,516 10.73 Tes PULY
Bosnia-Herzegovina | 1990 555 R Yes PUUY/DOBY
Norway 1990 1,084 ek Yes PULY
B | ™ o
Switzerland 2000 1 g fes TuLY

*

no information obtained for Bulgaria, Estonia, Ireland, Latvia, Malta, Poland, Slovakia, United Kingdom

** hantavirus infection is a -by law- notifiable disease, within 48 hrs after confirmation in the laboratory
“** non-EU Member State.




TABLE 2

Hantavirus cases in 19 EU Member States and Bosnia-Herzegovina, Norway, Russia and Switzerland, ENIVD study 2007

1979 1] 31

1580 0 9

1981 i9 19

1982 L] &4

1983 3 &0

1984 3 108

1985 3 124 4

1986 4 13z 2

1987 14 117 13 13

1988 1] 30z 25 B

1989 1 686 20 11

1990 b2 839 ar 0 12 13 46

1991 40 G966 6l 0 3 Th

1992 18 1,081 kL 12 0 19 £

1993 2| 174 942 | 165 19 1 11 33

1994 2 32 1.071 25 20 0 1 [} 116 66

1995 5 22 1,012 40 18 F4 1 14 246 | 354 a0

1996 16| 224 07| 211 7 6 5 177 iz

1997 7 52 758 38 4 4 B 3 2 145 81

1995 10 55 1 1,306 37 5 17 1] 2 F4 562 230

1999 10| 159 0 2,300) 118 3 BD ] 3 5 432 91| 10,223
2000 12 91 0 774 65 1 8 1 3 2 16 145 7 7,403 1
2001 13 129 0 1,057 78 185 3 19 2 5 2 & 360 Bl 8,356 0
2002 14 48 9 2,603 BO| 228 8 29 0 2 2 33 262 | 136 38 4,605 1]
2003 7| 122 & 1,566 | 129 144 P 11 1 3 2 6 179 39 6,161 1]
2004 72 25 4 1,529 55( 242 i 7 9 1 3 1 15 459 48| 10,244 0
2005 18| 372 3 2,526 | 253 | 448 ] E 8 3 1 1 24 330 2l &5 7.348 0
2006 12 163 F4 1,863 20 3 4 3 3 4 1 5 103 26 26 7,210 0
Total | 198| 1859 0 23 0| 24,672 1,536 | 1,320 39| 302 0 9 16 43 il 2| 221 0|3,56| 555| 1,084 61,550 1

AT: Austria, BE: Belgium, CY: Cyprus, CZ: Czech Republic, OK: Denmark, F: Finland, FR: France, DE: Germany, EL: Greece, HU: Hungary, IT: Italy, LT: Lithuania, LU:

Luxembourg, NL: Netherlands, PT: Portugal, RO: Romania, 5I: Slovenia, ES: Spain, SE: Sweden, BIH: Bosnia and Herzegovina, NO: Norway, RU: Russia, SW: Switzerland.
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Infection with hantaviruses, belonging to the family Bunyaviridae, may result in several illnesses with
different clinical evolution and prognosis, from asymptomatic infection, through mild illness such as
epidemic nephropathy, to life-threatening conditions such as hantavirus pulmonary syndrome: At least
three of the different hantaviruses are associated with human disease: Hantaan, Seoul, and Puumala
viruses. Their distribution is world-wide, with particular endemic areas being south-eastern-Asia,
northern and eastern parts of Europe and, more recently, south-western, USA. st, through Sweden,
Finland, the Soviet Union, China, Korea to Japan in the east. The severity of the disease depends on the
particular virus serotype. A severe form with haemorrhagic:manifestations and significant lethality
(Korean haemorrhagic fever--caused by Hantaan and Seoul virus) occurs in-Asia, while a milder form
(nephropathia epidemica caused by Puumala virus) with'less haemorrhagic manifestations and no or low
lethality is found in Europe:- All hantaviruses are spread by rodents where the major route of
transmission to man is via-aerosol from rodent urine, saliva and faeces. Although HFRS occurs with the
same clinical picture in-children.as in adults both incidence rates and antibody prevalence rates are very
low in children under-10-years.

Aim

Recently, Crimean.Congo hemorrhagic=fever which is caused by a member of Bunyaviridae family,
become a major health problem in oureountry. The aim of this study was to evaluate antibodies against
another member of Bunyaviridae, Hantavirus, in 58 patients who were suspected for Crimean Congo
hemorrhagic fever and applied to our hospital between April-September 2006..

Method

A total of 58 serum samples obtained from the patients who were suspected for Crimean Congo
Hemorrhagic Fever during the period from April-September 2006. Thirty-three of 58 patients were
detected positive for Crimean Congo Hemorrhagic Fever.by both ELISA and PCR analysis. Sera were
stored at -20°C until further analysis.Indirect immunofluorescenceassay(IFA)

Sera were tested by IFA, as kit manufacturer (Euroimmun, Germany). Puumala (strain Hallnas-B1),
Hantaan (strain 76/118) and Seoul (strain 80/39) viruses were used. Virus infected cells:covering the
reaction areas of a Biochip slides are incubated with diluted patient samples. Sera showing a typical
pattern of fluorescence at titres 1:100 were considered positive.

Results
In three samples Hantavirus IgG and in three samples Hantavirus type 1gM antibodies were detected at a
titre of 1:100 which gave fluorescence in IFA assay (Tablel).

Table. Immunofluorescence antibody reactivity of with different hantaviruses

Hantavirus Mosaic IgG (floureseence)
Sample no HINV. PUUV SEQV SAAV. DOBV. NV, note
9 weak - - - - - HTNV weak positive
22 weak HTNV weak positive
57 weak HTNV weak positive
Hantavirus Mosaic gM (flourescence)
Sample no HINV. PUUV SEQV SAAV. DOBV. SNV note
19 moderate - - - - - HTNV positive
29 weak HTNV weak positive
33 - - - - weak DOBYV weak positive

Since all these antibodies were detected at a low titre and all.gave a
low level of fluorescence, we thought that these reactions were due
to a cross reaction because of antigenic similarities of Bunyaviridae
family. All patients who had antibedieS‘against Hantavirus were
serologically confirmed positive for Crimean Congo hemorrhagic
fever virus.

Conclusion: We concluded that, in our geographic area Hantavirus
should not be considered as a prior cause of hemorrhagic fever.
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m Hantavirus IFA (Euroimmun, Germa
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Hantavirus Mosaic IgG (flourescence)

Ornek HTNV PUUV | SEOV | SAAV | DOBV | SNV note

no

9 zay|f - - - - - HTNV
zay|f
positif

22 zay|f - - - - - HTNV
zayf
positif

57 zay|f - - - - - HTNV
zay|f
positif




Hantavirus Mosaic IgM (flourescence)

Ornek |HTNV |PUUV |SEOV |SAAV |DOBV |SNV note

no

19 orta - - - - - HTNV
pozitif

29 zay|f - - - - - HTNV
zay|f
Pozitif

33 - - - - zayf - DOBV
zay|f

Pozitif




m Dobrava Aa.,
Apodemus agrarius

= Danimarka

m Estonya

m Glineydogu Finlandiya
= Almanya

m Rusya

m Slovakya

m Slovenya

m Dobrava Af.,
Apodemus flavicollis

m Arnavutiuk

m Bosna-Hersek

m Cek Cumhuriyeti
m Hirvatistan

= Yunanistan

m Macaristan

m Rusya

m Sirbistan

m Slovenya



m HARS insanlarda lg klinik formda olusturmaktadir:
agir - orta - hafif
m Agir klinik forma Asya ve Dogu Avrupa'da gériilen

Hantaanvirus ve Dobrova-Belgrad viris neden
olmaktadir. Mortalite %5-15 kadardir.

m Seul viris sadece Asya'da gorilmekte ve orta
siddette hastalik tablosu olusturmaktadir.

m Hantavirus infeksiyonun en hafif formu Avrupa'da
gorilen Puumala viris ile olusmakta ve 7%1-2
mortalite gorulmektedir.



HARS - Patogenez

m Hantavirus vaskiiler endotelde replike olur
m Dogrudan sitopatik etki gésterilmemistir

m Esas patojenik etki infeksiyona bagh kapiler
permeabilitenin artisidir

Inkiibasyon siiresi 2 hafta (5-42 giin)



"
Hantavirus Kanamali Atesi
Renal Sendrom

m Inkiibasyon siiresi 2 hafta (5-42 giin)

m Trombositopeni ve akut renal yetmezlik
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Hantavirus Kanamali Atesi
Renal Sendrom -Klinik

m Ates - Toksik donem .............. 3-7 glin

m Hipotansiyon - Sok donemi.....saatler - giinler
m OligUri....ccoeeeeeeiiecsccecvecenen. 3 =7 gin

m Politri - ditirez ......................... haftalar

m Konvelesan ...............ccc......... aylar
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Bunyaviridae

Hanta viriis - HFRS

Ates: 3-7gln
Bas agrisi
Sirt ve karin agrisi
Bulanti, kusma
Yizde kizariklik
Petesi
Konjuktival kanama

Hipotansiyon: Saatler- 3 glin
Bulanti
Kusma
Tasikardi

Hipotansiyon
Gorme bulanikligi

Hemorayjik bulg.
Pulmoner 6dem
DIC -Sok

Olim ( 1/3 olgu)
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Hanta virds - HFRS

Oligtiri: 3-7 giin Dilirez: 2 glin-haftalar

Bulanti

Kusma
Hipertansiyon

g Konvelesans: aylar
Anuri

Kanamalar
Oliim (3 olgu)



HARS - Laboratuvar

m Lékositoz m Ure yiiksekligi
m Trombositopeni m Kreatinin yiksekligi
m Hemokonsantrasyon m LDH yiiksekligi

m Proteindri
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HARS - Tani

m Serolojik testler
RT-PCR - ilk 4 giin
ELISA

IFA

IgM antikorlar hastaligin ilk birkag giinii iginde yiikselir
IgM pozitifligi tani koydurucudur

- Ig6 antikorlar dekatlar boyunca saptanabilir

= Hastalik 6mirboyu bagisiklik birakir
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HARS - Tedavi

m Ribavirin tedavisi

m Destek tedavi
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HARS - Tedavi

m Prospektif, randomize, ¢ift kor, plasebo kontrollii
m 242 dogrulanmig olgu
m 33mg/kg yikleme - 4x16 mg/kg 4 giin - 3x8mg/kg 3giin
IV ribavirin
m Ribavirin tedavisi alanlarda mortalite anlamh olarak diisik
bulunmustur (7 kat az)
m Ribavirin tedavisi
oligiiri fazina girme riskini
ciddi kanamay! azalttigi gosterilmistir
m Ribavirin ile iligkili yan etki
tedavi bitiminden sonra ortaya ¢ikan ve tamamen geri

doniisli olan anemi
Huggins JW. J Infect Dis. 1991 Dec;164(6):1119-27.
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HARS - Tedavi

m Cift kor, randomize kontrolli ¢calisma 287 hastada
ribavirin
m Ribavirin verilen grupta
Vireminin kesildigi
Viremi siiresinin kisaldigi

Viral antijen drinleri ve viris titresinin diistigu
gosterilmistir

m Ribavirin febril dénemde daha etkili olacag:
gosterilmistir

Yang ZQ.Chin Med J (Engl). 1991;104(2):149-53
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HARS - Tedavi

m Destek tedavi
= Yeterli intravaskiiler voliim saglanmas:
= Kardiak output’un yeterli diizeyde tutulmas:
= Sivi-elektrolit dengesinin korunmasi

= Agir olgularda periton diyalizi veya
hemodiyaliz



