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Kirim Kongo Kanamal
Atesi

* Viral kanamali ates

* Dunya geneli en yaygin kene kaynakl viral hastalik

atou, F., Maltezou, H. C., lou Ventauaps & Maltezos, E. (2018). Crimean-Congo haemorrhagic fever in a Greek worker returning from Bulgaria, June 2018. Eurosurveillance, 23(35).
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Epidemiyoloji



Tarihge

e 12. yuzyil, Tacikistan
* |drarda, balgamda, karin boslugunda kan

* Asya Ebola

Khungribta (kan alma)

Karakhalak (kara olim)

Hoogstraal H. The epidemiology of tick-borne Crimean-Congo hemorrhagic fever in Asia, Europe, and Africa. J Med Entomol. 1979;15(4):307-417.



Tarihge

o4 Sovyet Silahli Kuvvetleri ile Almanya
M 1944 Kirim 200 asker, %10 mortalite

Hemorajik sendrom, ates, sok

S{’\\ 1956 Kongo Demogratik Kongo Cumhuriyeti
Bir cocukta izole

Sﬂ 1967 Ozbekistan’da Chumakov(Sovyet bilim adami) virusu izole eder va tanimlar

gg 1969 Kongo ve Ozbekistan suslarinin antijenik benzerligi tanimlanir

Harry Hoogstraal, Review Article: The Epidemiology of Tick-Borne Crimean-Congo Hemorrhagic Fever in Asia, Europe, and Africa, Journal of Medical Entomology, Volume 15, Issue 4, 22 May 1979, Pages 307-417,
https://doi.org/10.1093/ijmedent/15.4.307




Baslica Salginlar

Eski Sovyetler Birligi (Kirim, Rostov, Astrakhan)
1953-1974, Bulgaristan, 1105 vaka

1965-1974, Cin, 260 ciftci

1994, Sincan

* Ana salgin bélgeleri Orta Dogu'da (Tirkiye ve iran)

2002’den glinimuze Turkiye’de >10.000 belgelenmis vaka



* Turkiye ve Bulgaristan
* 1165 koyun, keci, inek

* Bolgedeki hayvanlarin seropozitiflik orani ile insanlarda hastaligin
insidansi arasinda bir iliski var

* Turkiye'nin bati bolgeleride seropozitiflik gorilmezken Karadeniz
bolgesinde %87

Mertens M, Schuster |, Sas MA, Vatansever Z, Hubalek Z, Gliven E, et al. Crimean-Congo Hemorrhagic Fever Virus in Bulgaria and Turkey. Vector Borne Zoonotic Dis Larchmt N 2016;16(9):619-23.



Insanlarda hastaliga neden olan
tum kene kaynakli virtsler arasinda

en yaygin cografi dagihm

Tim arbovirtsler arasinda Dang
virisiinden sonra en genis ikinci
cografi dagilim

- for Di c P ion, Nati c for E ; |7 ic Infectious Di (NCEZID),
CRIMEAN_CONGD HEMOPRRHAGIC EEVEDRD DISTRIBIITION MAD 1



Geographic distribution of Crimean-Congo Haemorrhagic Fever (2022)
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3 milyar insan risk altinda 500 olim/yil

£

10.000-15.000 vaka/yil
Vaka fatalite orani %5-30
(TR %4-5)
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Kirdar, S., & Ertugrul, M. B. (2009). Kirim-Kongo kanamali atesi.
https://hsgm.saglik.gov.tr/depo/birimler/zoonotik-vektorel-hastaliklar-db/zoonotik-hastaliklar/1-KKKA/7-Sunumlar/KKKA_Sunum_Hekimlere_Ynelik08.04.2020.pdf



11.06.2020
Kirrm Kongo Kanamali Atesi Bilim Kurulu Toplandi
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Kirnm Kongo Kanamali Atesi (KKKA) Bilim Kurulu toplantisi, Saglik Bakan Yardimcisi Prof. Dr.
Emine Alp Mese bagkanhginda gergeklestirildi. Toplantida, hastaligin Utlkemizdeki mevcut
durumu ve kontroline yonelik alinan tedbirler degerlendirildi. Hem hayvan hareketliliginin hem
de insan ile hayvan temasinin arttigi Kurban Bayrami 6ncesinde alinacak tedbirler ve stratejiler
belirlendi.

Diinya genelinde 30'dan fazla {ilkede gorilen KKKA, iilkemizde I¢ Anadolu'nun kuzeyi, Orta
Karadeniz ve Dogu Anadolu'nun kuzeyinde yodunlasiyor. Diger Uulkelerde hastaliga
yakalananlarin ortalama dértte biri hayatini kaybediyor. Baz iilkelerde bu oran ylzde 80'lere
kadar cikiyor. Tlrkiye'de ise uygulanan tedbirler, stirveyans sistemi ve etkin tedavi yaklagimiyla
6lim orani ylizde 4'lerde seyrediyor.

Bu yil 10 Haziran itibariyle Turkiye genelinde KKKA vaka sayisi gecen yila gore artis géstererek
480'e ulasti, 15 kisi ise hayatini kaybetti. KKKA Bilim Kurulunda, bu veriler 1siginda alinacak
tedbirler ve yurutilecek ¢caligmalar masaya yatiriidi.




* 1980, Ege bdlgesi, IHA ile seroprevalans
%9, 2

Seroprevala

NS « 2003, Tokat, Ig G seroprevalans %2,5

Calismalari
e 2012, Bati’da Ig G seroprevalans %19,6

* Kene tutunma oykisu olanlarda %41,1, olmayanlarda %13 '

/

abovirus sero-epidemiology in the Aegean region of Turkey. Zentralbl Bakteriol 1980; 279 (Suppl 9): 155-69. /
U'S, et al. Zoonotic infections among veterinarians in Turkey: Crime- an-Congo hemorrhagic fever and beyond. Int J Infect Dis 2006; 10: 465-9. _

ol N, Ozturk B et al. The seroprevalence of Crimean-Congo haemorrhagic fever among inhabitants living in the endemic regions of

Western Anatolia. Scand J Infect Dis 2012; 44(4): 276-81.



e 2014, KKKA hastalarinin yakin temaslilari
arasinda lg G pozitifligi yok

e Solunum ve fiziksel temas ile cok kolay bulasmiyor

Seroprevala

ns

e 2009, kirsal bolgelerde prevalans daha yuksek
Calismalari

(%12 - %2)
* Hayvancilik, ciftcilik

/

o

aldi N. Investigation of Crimean-Congo Hemorrhagic Fever Virus Transmission from Patients to Relatives: A Prospective Contact Tracing _
Study. Am J Trop Med Hyg 2014; 90(1): 160-2.
S, Dokmetas |, Bakir M, Cinar Z. Crimean-Congo hemorrhagic fever virus in high-risk population, Turkey. Emerg Infect Dis 2009; 15(3): 461-4.



_’; T.C. SAGLIK BAKANLIGI
Halk Saghg: Genel Midiirliigii

Kirnm Kongo Kanamali Atesi insidans Haritasi
(Turkiye, 2002-2003)
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Zoonotik ve Vektorel Hastaliklar Dairesi Bagkanhgi




‘T T.C. SAGLIK BAKANLIGI
w Halk Saghg: Genel Midiirliigu
Kirim Kongo Kanamali Atesi insidans Haritasi
(Turkiye, 2017)
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T.C. Saghk Bakanlig
Turkiye Halk Saghg: Kurumu

KKKA Vakalarinin Aylara Dagilimi
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T.C. Saghk Bakanhg
Tiirkiye Halk Saghg Kurumu

KKKA Vakalarinin Cinsiyete Gore Yiizde Dagilimi, 2013-2015

Cinsiyet
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Viroloji



Alem e Orthornavirae

Sube » Negarnaviricota

sl e Ellioviricetes

e Bunyavirales

Aile e Nairoviridae

e Orthonairovirus

e Crimean-Congo hemorrhagic fever
orthonairovirus

Garrison, A.R.; Alkhovsky, S.V.; Avsic*-Zupanc, T.; Bente, D.A.; Bergeron, E.; Burt, F.;
o T— -



KKKA Virusu

 Zarfli, negatif polariteli, tek sarmalli RNA virusu

Typical member: Dugbe virus [S segment: AF434161; M segment: M94133; L segment: U15018], species Dugbe orthonairovirus, genus
Orthonairovirus.

Virion Enveloped, spherical virions 80-120 nm in diameter with heterodimer surface spikes

Genome Three single-stranded, negative-sense RNA molecules, S, M, and L of about 2kb, about 5kb, and about 12kb, respectively

Replication Cytoplasmic. The nucleocapsid protein (N) encapsidates the genomic RNA forming ribonucleoprotein (RNP) complexes with the viral

RNA-directed RNA polymerase (RdRP)-containing large protein (L). Anti-genomic RNAs are generated and serve as templates for
synthesis of nascent RNP complexes containing genomic RNA

Translation From capped mRNAs that lack poly(A) termini. The 5'-cap structure is derived from cellular mRNAs via cap-snatching

Host range Birds, humans, rodents, hares, shrews, ruminants, bats, ticks (Orthonairovirus); spider vector (Shaspivirus) or water strider vector
(Striwavirus) with unknown host range

Taxonomy Realm Riboviria, phylum Negarnaviricota, class Ellioviricetes, order Bunyavirales; several genera and >15 species

Garrison, A.R.; Alkhovsky, S.V.; Avsic’-Zupanc, T.; Bente, D.A.; Bergeron, E.; Burt, F.; Di Paola, N.; Ergiinay, K.; Hewson, R.; Kuhn, J.H.; et al. ICTV Virus Taxonomy Profile: Nairoviridae. J. Gen. Virol. 2020, 101, 798-799.



Dis ortama nispeten dayaniksiz

Konak disinda uzun siire yasayamaz

by e3e) e Ultraviyole ile hizla olur
798
1:3,  56°C’de 30 dakikada inaktive olur
i B * %1 Sodyum hipoklorit ve %2 gluteraldehide duyarli
% ﬁg}) e Ortam pH’sina duyarh (distk pH’da inaktif)
st

Hucre kulttrlerinde Uretilebilir

Ribavirine in-vitro duyarli

Garrison, A.R.; Alkhovsky, S.V.; Avsic’-Zupanc, T.; Bente, D.A.; Bergeron, E.; Burt, F.; Di Paola, N.; Ergiinay, K.; Hewson, R.; Kuhn, J.H.; et al. ICTV Virus Taxonomy Profile: Nairoviridae. J. Gen. Virol. 2020, 101, 798—799.



Entry and Genomic
uncoaﬂﬂg D g RNP complex

/ 4
/ o /
RNA replicatmn o //f / Tran rTuon

: O & w7,
/7 Ssanp \/

o .
/O// } '
/ [ Ll

G\ ve G. proteinlerini iceren lipit zarf

3 segmentten olusan viral genom

Viral protein

\/ /5‘: oA 03\\%\\"'“"‘"” Translation
{oodbt:" [ 000\;/ _
% \o /" J e Large(L): RNA bagimli RNA polimeraz
S
M . . : . . .
" ;Q _ |\'\ Shcoprotein s Medium(M): G ve G. glikoproteinleri
ntigenomic ‘N - — . A .
RNP complex i and * Small(S): Niikleokapsid protein
i Legend
© Snatched cap RNA-dependent
() Nucleocapsid protein (NP) T Mature glycoprot:
\ RNA | Mature glycoprot:
18 | Glycoprotein precursor (GPC)

Garrison, A.R.; Alkhovsky, S.V.; Avsic’-Zupanc, T.; Bente, D.A.; Bergeron, E.; Burt, F.; Di Paola, N.; Ergiinay, K.; Hewson, R.; Kuhn, J.H.; et al. ICTV Virus Taxonomy Profile: Nairoviridae. J. Gen. Virol. 2020, 101, 798-799.



e Virus duyarli oldugu hiicreye yapisir ve endositozla hiicre icine alinir

» Sitoplazmada replikasyon gerceklesir

* Vezikil icindeki ortamin asitlesmesiyle GP’in Ui¢ boyutlu yapisi degisir ve
virusle vezikil membaninin fizyonu gerceklesir

* Nikleokapsid stoplazmaya serbestlenir

e Viral RNA polimeraz konak hiicre mRNA’larini kullanarak mRNA olusturur

* mRNA’lardan ilgili proteinler olusturulur

* Olusan virionlar vezikil icinde hlicre ylzeyine tasinip serbest hale gecer

Garrison, A.R.; Alkhovsky, S.V.; Avsic’-Zupanc, T.; Bente, D.A.; Bergeron, E.; Burt, F.; Di Paola, N.; Ergiinay, K.; Hewson, R.; Kuhn, J.H.; et al. ICTV Virus Taxonomy Profile: Nairoviridae. J. Gen. Virol. 2020, 101, 798—799.



Viral RNA Sekanslama ile 7 farkli
genetik soy

1: Avrupa (Balkanlar,Tirkiye,Rusya) r_»-

2: Yunanistan (AP92, daha az patojenik)

3: Orta Asya (Kazakistan, Tacikistan, Ozbekistan, Cin)

Europe 1

4: Pakistan, Madagaskar, iran

5,6,7: Afrika . s

Fillatre P, Revest M, Tattevin P. Crimean-Congo hemorrhagic fever: An update. Med Mal Infect. 2019 Nov;49(8):574-585. doi: 10.1016/j.medmal.2019.09.005. Epub 2019 Oct 10. Erratum in: Med Mal Infect.
2020 Feb;50(1):95-96. PMID: 31607406.
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Sigir, koyun ve kecilerden 1015 kene

%47,6 Rhipicephalus bursa

| %46,4 Hyalomma marginatum marginatum

5. soy KKKA virusu(Rusya-Kosova ile benzer)

., Azkur, A. K., Kalkan, A., BW %%ﬁ!iarendell A. (2006). Crimean-Congo hemorrhagic fever virus: genetic analysis and tick survey in Turkey. Journal of clinical
/ microbiology, 44(11), 4120-4124.



Patogenez



* Keneler hastaligin dogadaki esas tasiyicisi ve
rezervuari

* Evcil ve yabani hayvanlarda 7-10 glin kadar kalir

e KKKA virusu kenelerde dmiir boyu (1-1.5 vil),
hatta nesiller boyu (transovaryal + transstadial
gecis) kalmakta ve cogalmakta




e KKKA virusu izole edilmis >30 kene

* Vektor? Gercek vektor?




Gergek Vektor Keneler

e Amblyomma variegatum

* Hyalomma marginatum marginatum=—>  Kirim, Kafkas, Balkan

* Hyalomma marginatum rufies » Afrika

* Hyalomma anatolicum anatolicum = iran, Pakistan, Tirkmenistan

* Hyalomma asiaticum asiaticum » Orta Asya, Cin
* Hyalomma truncatum

* Hyalomma impeltatum

* Dermacentor marginatus

* Rhipicephalus rossicus



Gercek Vektor

Larva ve/veya nimf doneminde kan emdigi \viremik bir konaktan
virusu alabilmesi

Transstadial nakil ————p

(Horizontal) Gomlek degistirdikten sonra, eriskin doneminde bunu duyarl baska

konaklara verebilmesi

Transovarial nakil ——> Eriskin doneminde enfekte konaklardan kan emen bir disi kenenin
(Vertikal) virusu yumurtalarina aktarabilmesi

Jongejan F, Uilenberg G, 2004. The global importance of ticks. Parasitology 129 Suppl: S3-14.



Viremik Konak Olmaksizin Yayilim

%

. \

e Enfekte olmayan bir konaktan kan emen enfekte
kenelerin virusu ayni konakta kendileri ile eszamanli kan

emen enfekte olmayan kenelere aktarmasi

».
e Erkek ve disi keneler arasinda venereal yolla bulas Co-)



Vektor Dinamigi

e iklim, cevre

AblyOtIk e Kurak bozkir iklimi

e ikbaharda ortalama guinlik 1s1 10.5°C ‘yi astiginda aktiflesir

e Konak hayvan
e Avlanma yasagi
B|y0t| k e Tavsan ve yabani domuzda artis
e Koyun ve kecide azalma
e Goc ile tarim alanlarinin azalarak bitki ortiisinde degisiklik

TTB Birligi, . Kirim kongo kanamali atesi bilimsel degerlendirme raporu.2010
Dreshaj S, Ahmeti S, Ramadani N, Dreshaj G, Humolli I, Dedushaj |. Current situation of Crimean-Congo hemorrhagic fever in Southeastern Europe and neighboring countries: a public health risk for the
European Union? Travel Med Infect Dis 2016;14(2):81-91.



e Kuiguk yabani hayvan
* Tavsan, kirpi

* Yerden beslenen kus
» Karga, keklik, sigircik 1zootic cycle

Lo I . Sexual
¥ Transmission via tick bite
o o0

Epizootic cycle

transmission

'Eofeeding /a
_N Non-vi r?&
g

1 d
|
%t Xenekeal Transtadial
P o
_ f
¢ é/ Sigir, esek, keci,

. K__/ Yabani tavsan, 9
Transovarial

At, devekusu
Kiglk kemirgen,
koyun ia contact with infected

ammar vody fluids or tissues
Portillo A, Palomar AM, Santibafiez P, Oteo JA. Epidemiological Aspects of Crimean-Congo Hemorrhagic Fever in Western Europe: What about the Future? Microorganisms. 2021; 9(3):649.
Dai S, Deng F, Wang H, Ning Y. Crimean-Congo Hemorrhagic Fever Virus: Current Advances and Future Prospects of Antiviral Strategies. Viruses. 2021 Jun 22;13(7):1195. doi: 10.3390/v13071195. PMID:
34206476; PMCID: PMC8310003.

Vertical
transmission
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é*

Nosocomial

l transmission

)




Nazokomiyal Yayilim

TR, 2002-2014
* 9 Merkez

* 51 saglik bakimi iliskili maruziyet
e 32(%62,7) enjektor nedenli
e 25(%49) KKKA enfeksiyonu, 4(%16) olim

Leblebicioglu H, Sunbul M, Guner R, Bodur H, Bulut C, Duygu F, etal.Healthcare-associatedCrimean-CongohaemorrhagicfeverinTurkey, 2002-2014: a multicentre retrospective cross-sectional study. Clin Microbiol Infect 2016;22(4):
387.el1-4.
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Flérez-Alvarez, L., Souza, E. E. D., Botosso, V. F., Oliveira, D. B. L. D., & Ho, P. L. (2022). Hemorrhagic fever viruses: Pathogenesis, therapeutics, and emerging and re-emerging potential. Frontiers
in Microbiology.



Nonfatal Fatal

Finding in =27 {n=3) P

Longest prothrombin tume, s 18 (10-18) 30 (27-33) 013
Longest activated partial thromboplastin time, s 44 (31-74) 73 (55-92) Relo}]
Lowest platelet count, 1 X 107 cells/L 24 (7-102) 10 (6-15) 210
Highest alanine transferase level, U/L 331 (38-1443) 1125 (219-1553) 017
Highest aspartate transferase level, U/L 812 (87-4200) 3157 (773-7700) 010
Highest lactic dehydrogenase level, U/L 1727 (283-7785) 4483 (1980-9480) 034
Highest creatinine phosphokinase level, U/L 786 (40-3976) 1890 (1388-2164) 084
Lowest fibrinogen level, g/L 3.74 (2.10-6.35) 1.19 (0.86-1.40) 001

NOTE. Data are mean (rangel of values.

* |L-6 ve TNF-a DiK gelisimi ile pozitif korele iken IL-10 negatif korele

* Proinflamatuar sitokinler mortalitede dnemli rol oynamakta

Ergonul O, Tuncbilek S, Baykam N, Celikbas A, Dokuzoguz B, 2006. Evaluation of serum levels of interleukin (IL)-6, IL-10, and tumor necrosis factor-alpha in patients with Crimean-Congo hemorrhagic fever. J Infect Dis 193: 941-4.



Hemofagositi
K Sendrom

* Kontrolsuz Th, ve monosit-
makrofaj aktivasyonu

* Asiri proinflamatuar sitokin yaniti

« IFN-y TNF- o IL-1 IL-6 |

Tasdelen Fisgin N, Fisgin T, Tanyel E, Doganci L, Tulek N, Guler N, Duru F. Crimean-Congo hemorrhag i tol. 2008 Jan;83(1):73-6. doi: 10.1002/ajh.
O5NORO



3 G

Insanlarda degisken klinik yanit

(asemptomatikten dlime kadar)



e KKKA virusunden kodlanan Ovarian tumor-like deubiquitinase(OTU)
* Onemli bir virulans faktor
e Dogal immun yaniti bozar
* ISG 15 modifikasyonunu bozar

* |SG 157

* Antiviral etki
* Viral enfeksiyonlarda dogal immun yanitin regulasyonunda goreuvili

* OTU’nun fare ISG 15’e disuk afinitesi mevcutken insan ISG 15’ine yuksek
afinitesi mevcut

Scholte FEM, Zivcec M, Dzimianski JV, et al.: Crimean-Congo Hemorrhagic Fever Virus Suppresses Innate Immune Responses via a Ubiquitin and ISG15 Specific Protease. Cell Rep. 2017; 20(10): 2396-407.



e Dusuk duzey antikor yaniti hastalik siddeti ve élimle iliskili

* Antikor yaniti enfeksiyon kontrolline katkisi belirsiz

e Sag kalanlarda disuk diizey notralize antikor

* Notralizasyon disi koruyucu mekanizmalar???

Hawman, D. W., & Feldmann, H. (2018). Recent advances in understanding Crimean—Congo hemorrhagic fever virus.



* Periferik kanda CD8 T hlicre duzeyi fatalite ile iliskili

e Sag kalanlarda uzamis CD8 T hiicre yaniti

* TLR 7,8,9,10 ve NF-kappaB polimorfizmi hastalik siddeti ile iliskili

Hawman, D. W., & Feldmann, H. (2018). Recent advances in understanding Crimean—Congo hemorrhagic fever virus.



Hayvan Modelleri

e Uygun hayvan modeli bulmak zor

* Wild-tip farelerde hastalik gelismezken Tip-1 IFN eksikligi olan
farelerde olumcil enfeksiyon

Hawman, D. W., & Feldmann, H. (2018). Recent advances in understanding Crimean—Congo hemorrhagic fever virus.



Hayvan Modelleri

* Tip 1 IFN defisit fareler
e Hotj == 7-8giinde 6liim
* Turkey-Kelkit ——> Daha uzun siireg, sonuc fatal
 Afg-09 =» Hizl progresyon ve 8lim

* Humanize fareler
* Insan CD34+ HKH asilanmis fareler
e Turkey tirinde norolojik tip hastalik
* Oman susunda daha uzun sire enfeksiyon

Hawman, D. W., & Feldmann, H. (2018). Recent advances in understanding Crimean—Congo hemorrhagic fever virus.



Sinomolgus
Makaklari

* Asemptomatikten dlime kadar
degisken klinik yanit

* Viremi, inflamatuar cevap, KCFT
artisi, artmis pihtilasma suresi
insanlar ile benzer

* Major viral replikasyon karaciger
ve dalakta

Haddock, E., Feldmann, F., Hawman, D. W., Zivcec, M., Hanley, P. W., Saturday, G., ... & Feldmann, H. (2018). A cynomolgus macaque model for Crimean—Congo haemorrhagic fever. Nature microbiology, 3(5), 556-562.



Sinomolgus Makaklar

* Hoti ve Afg09 suslari
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Arnold, C. E., Shoemaker, C. J., Smith, D. R., Douglas, C. E., Blancett, C. D., Graham, A. S., & Minogue, T. D. (2021). Host response transcriptomic analysis of Crimean-Congo hemorrhagic fever pathogenesis
in the cynomolgus macaque model. Scientific Reports, 11(1).



" Mock

STAT-2 knock -
out hamster s s

Karacigerde 4. Glinden itibaren hepatoseliler

. Dalakta 4.Glinden itibaren beyaz pulpada azalma
nekroz ve inflamasyon

Ranadheera, C., Valcourt, E. J., Warner, B. M., Poliquin, G., Rosenke, K., Frost, K., ... & Safronetz, D. (2020). Characterization of a novel STAT 2 knock-out hamster model of Crimean-Congo hemorrhagic fever virus
pathogenesis. Scientific Reports, 10(1), 12378.
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Yuksek viremi

* Dlsuk antikor dizeyi

Yuksek sitokin dizeyi
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