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Yeni Ortaya Cikan Viral infeksiyonlarin Giincel

Epidemiyolojisi
Sunum Plani
* Ortak ozellikler
* Ortaya cikis yollari Q A& v'
e Giincel epidemiyolojileri Y W &

e Kus gribi, MERS-CoV-2
e Cikungunya, Zika, Bati Nil, Usutu "‘“ Py
* Oropuche

* Digerleri i%




Yeni Ortaya Cikan infeksiyonlar

* Yeni: Daha 6nce insanda yok, sinirli, artik goriilen infeksiyonlar

* Yeniden: iyi bilinen patojenlerin epidemiyolojisinin, cografyasinin veya
etkiledigi poptilasyonun degismesi

 Yeterli virulans + Yaygin bulasma potansiyeli



Yeni Ortaya Cikan infeksiyonlar

Betacoronaviruses

e Siklikla zoonotik

* %60’1 zoonoz, %72’si vahsi yasamdan &
* Yarasalar, kuslar, kemirgenler, primatlar
* Evcil, vahsi hayvan ciftlikleri

* Artropodiar

* Yeni sicrama veya buyik mutasyon

* insanlarda bagisiklik yok
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Yeni Ortaya Cikan infeksiyonlar

e Siklikla viral

* Diinyada viral partikiil sayisi: 103!
 Tahminen milyonlarca tiir var

* Tanimlanmis 10.400

* insanda hastalik yaptigi gosterilmis: 250

 RNA viruslari: Koronavirus, influenza, flavivirus, filovirus, enterovirus...
* Hizla evrilebilme potansiyeli

Paez-Espino D. Uncovering Earth's virome. Nature. 2016 Aug 25;536(7617):425-30. doi: 10.1038/nature19094.



Yeni Ortaya Cikan Viral infeksiyonlar

* Viral evrimin
* insan davranislari
* Konak bagisikhgi
e Onleme cabalariyla kesismesi

Circulation of virus in
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Yeni Ortaya Cikan infeksiyonlar

® Newly emerging ® Re-emerging/resurging ® “Deliberately emerging”™
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Yeni Viral infeksiyonlarin Ortaya Cikmasini Etkileyen Faktorler

Virusla iliskili faktorler

e Mutasyonlar ve secilim

* Yeni genetik madde edinme:
rekombinasyon/reasortman

Bulasma firsatlariyla iliskili faktorler

Iklim degisikligi, vektdr dagilimi
Ormansizlastirma

Asiri kalabaliklar

insanlarin yeni yasam alanlarina yayilimi
Savas, kithk

Seyahatler (hava yoluyla, hizli)

Cinsel aktivasyon/partner sayisi

VDU

Yeni tibbi midahaleler . . L )
Mesleki temas Konak ve direnciyle iliskili faktorler

* Immunosupresyon

e Beslenme durumu
e Bagisikhk

Fenner and White’s Medical Virology. DOI: http://dx.doi.org/10.1016/B978-0-12-375156-0.00015-



Son 10 Yilda Yeni Ortaya Cikan Viral Infeksiyonlar

Human infections with avian influenza A(H7N9) virus (an influenza virus strain with pandemic potential) reported in China.”'® .

assocnated wnh invasive medncal p«ocedures in Mexrco 2015—2018 22
2015-2016 Yellow fever outbreak in Angola and the DRC, driven by rapid urban transmission.”*

2015-2016 Zika virus g;sease outbreaks in the Americas associated with birth defects. Outbreaks were also reported in Southeast Asia, the western Pacific, and .
Africa %! .
2016-2018 Major cholera outbreak in Yemen resulting in >1 mullion suspected cases, exacerbated by famine and war.*™

2016-2019 Ceftriaxone-resistant Salmonella Typhi reported in Pakistan, resulting in cases domestically and in returning travelers. A related strain was odin
travelers from Iraq 473725727

A large dengue epidemic in Sri Lanka was associated with monsoon rainfall. 724

2017 S L e o 0 e AT e e e e R L el e e L
2017-2018 Outbreak of human mpox in N;gena from an emerging west African clade. Previous increases in infections in central Africa were associated with declining

mmunmaﬂnm““ 230

2018 Lassa fever outbreak in Nigena caused by zoonotic transmission from rodents.’
2018 Outbreak of Nipah virus infections in Kerala, India.” >

2018-2020 Outbreak of Ebola disease in the DRC.*5'%

2019 A global increase in reported measles cases was assodiated with undervaccination and included a resurgence in the United States and Europe. In the DRC,
a large outbreak resuited in more than 6000 deaths.”**'4!

2019-2020 Investigation of pneumonia outbreak in Wuhan, China, in December 2019 led to sequencing of SARS-CoV-2 in January 2020 and was followed by global
spread. WHO declared a PHEIC on January 30, 202021

2021 Outbreak of pediatric severe hepatitis in the United States associated with adenovirus 41.7#

2021-2022 Detection of Marburg virus disease in Guinea {in 2021) and Ghana (in 2022). Previous outbreaks of Marburg were mainly limited to Uganda and had not
been reported in west Africa before >%.74

2022 Detection of vaccine-derived polio virus associated with community spread in the United States. Meanwhile, wild-type poko was endemic in Afghanistan
and Pakistan and was detected in Malawi and Mozambigque. Polio was declared a PHEIC in 2014 because of threats to global eradication efforts.» 744746

2022 International outbreak of human mpox associated with a new clade characmerlzed by sustained person-to-person transmission, particularly related to
sexual contact. By December 2022 there were >80 000 confirmed cases » 46,73

2022 In the United States, four cases of melioidosis were linked to an imported aromatherapy spray. A separate investigation identified Burkholderia

i 748 729

2022 Outbreak of Ebola disease in Uganda caused by Sudan virus (species Orthoebolavirus sudanense).”*"




Yeni Zoonotik Infeksiyonlarin Ortaya Cikma Asamalari

Tanim Sadece hayvan Primer bulasma Sinirli insan Uzun siiren insan | Sadece insan
infeksiyonu salginlar salginlarni patojeni
insanlara Yok Sadece Sadece Hayvanlardan Sadece insanlar
bulasma hayvanlardan hayvanlardan veya insanlarda | arasinda
veya insanlarda | ¢ok sayida
az sayida infeksiyon
infeksiyon siklusu
siklusu
Ornekler Kanin Kuduz, BNV, Ebola, Marburg Sari Ates, Dang, HCV, Kizamik,
parvovirus Hendra, H5N1 influenza, HIV-1, | Cicek, Kabakulak,
Cikungunya Rubella

Fenner and White’s Medical Virology. DOI: http://dx.doi.org/10.1016/B978-0-12-375156-0. 0&815-




Farkh HIV-1 Suslarinin Ortaya Cikmasina Yol Acan Olasi
Tlrler Arasi Bulasma Olaylari

A B C
iki ayri olaylar zinciri
(1) Farkli maymun tiirlerindeki gesitli

SIV suslan arasinda rekombinasyon

Adaptation to humans (HIV-1) Adaptation to humans (HIV-1) Adaptatlon to humans (HIV 1) . .
\ t y x ¢ . (2) Bu suslarin diger primatlara ve/veya
A sempanzelere ve oradan insanlara
. Current . _s
;ﬂ;g'gigzﬁr SiIVepz (+Vif) resServoir SIVepz (+Vif) gecisl.
Adaptation to chimpanzees Adaptation to chimpanzees Adaptation to chimpanzees
t ~ t s
Intermediate ) Unknown
host (extinct?) / y Sivepz - X intermediate SiVepz
o .j & reservoir
7 N\

o BH BH »

SIVrem SIVgsn/other SIVrcm SIVgsn/other SiVrem SIVgsn/other

11
Heeney J. Science 2006. https://www.science.org/doi/10.1126/science.1123016#core-collateral-purchase-access



Yeni/Yeniden Ortaya Cikan Viruslarin Cografi Dagilimi

Arenaviridae, Mammarenavirus lassasnse Nairovirigae, Orthonairovirus haemorrhagiae Flavivitidae, Orthofavivirus zikaenge

Orthomyxoviridae, Alphainfluenzavirus influenzae

12

https://www.who.int/publications/m/item/pathogens-prioritization-a-scientific-framework-for-epidemic-and-pandemic-research-preparedness



Influenza A Virusu

500 yilda 14, 120 yilda 6 pandemi

18HA, 11 NA ¢esidi

Surekli, kolay evrim: Mutasyon, reasortan-rekombinasyon
IAV ekolojik kaynagi: Su kuslari: Kus gribi viruslari (AIV)
AlV rezervuarlari yabani kuslar, dolasim evcil kanathlarda

Yabanil kuslarda LPAlv, asemtomatik tasiyabilirler
e LPAIv H5 ve H7 kiimes hayvanlarinda agir HPAIv A
* insanlar arasi bulasma ¢ok nadir
e Korkulan: Mutasyonlar

Wild waterfowl
reservoir

mn

Intermediate
hosts

Human
transmission

Other
— mammals

12 New pandemic
wia HA and/or NA
reassartment

13 New pandemic
via intrasubtypic
reassortment

14 New pandemic
wia antigenic drift

({0

15 New pandemic
by release of prior
pandemic virus

Taubenberger JK. Cell Host Microbe. 2010Jun 25;7(6):440-51. doi: 10.101 6/j.choq13201 0.05.009.

Morens DM. Sci Transl Med. 2023 Oct 18;15(718):eadj2379. doi: 10.1126/scitranslmed.adj2379



Kus Gribi Virusu (AlV) H5N1

25 yildir dolasimda, surekli evrim, HSN8, H5N1, HSN2

8000’den fazla kiimes hayvani salgini, >400 milyon itlaf, insanlara sinirli bulasma
2020: Panzootik H5N1 IAV 2.3.4.4b soyu

* Cok hizl yayihim, tavuk, kus, memeli tiiriinde infeksiyonlar
* Asya’da tavuk vb, Avrupa/ABD’de yabani kuslar, Afrika’da her iki mekanizma

Oct-Nov 2022

(o]
So a
@ wild birds i . o
@ poultry S R o i
Feb 2024 ad .
https://www. michellewille.com/avian-influenza-resources/ https://www.fao.org/animal-health/situation-updates/global-aiv-with-zoon o1t£c-p otential/en

https://www.who.int/publications/m/item/assessmentof-risk-associated-with-recent-influenza-a(h5n1)-clade-2.3.4.4b-viruses



AlV Clade 2.3.4.4b H5N1 Epidemiyolojisi

* 2020-2023: Avrupa ve Amerika’da ciddi kus,
memeli salglnlarl ingiltere, ispanya, ABD, Sili ve
Ekvador’da insan olgulari

* 2024: ABD’de sut sigirlarina bulasma, siitlerde
pozitiflik, 70 ¢iftlik calisanina bulasma,
asemptomatik olgular, Missouri’de hayvan
temassiz olgu

e 2025: ABD’de ilk 6liim ve bir okul caginda
cocukta vaka

Uyeki TM. NEIM 2024; https://pubmed.ncbi.nlm.nih.gov/38700506/
Shittu I. CID. 2025; https://pubmed.ncbi.nim. nih.gov/396§§318/
https://www.cdc.gov/media/releases/2025/m0106-h5-birdflu-death.html|



AIV H5N1 Insan Olgular

2003-2025 arasinda 24 lilkeden 950 insan olgusu, CFR %53
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Memelilerde yayilim + insanda asemptomatik vakalar - potansiyel risk artisi
Hazirlik: Planlama, surveyans, tek saglk, asi AR-GE

https://www.cdc.gov/bird-flu/php/surveillance/chart-epi-curve-ah5n1.html|

Date Reported: 2025

Australia: 0
Azerbaijan: O
Bangladesh: 4
Cambodia: 15
Canada: 0
Chile: 0
China: 1
Djibouti: O
Ecuador: 0
Egypt: O

India: 2
Indonesia: 0
lrag: O

Laos: 0
Mexico: 1
Myanmar: O
Mepal: 0
Migeria: O
Pakistan: O
Spain: 0
Thailand: O
Turkey: 0
United Kingdom: 1
United States: 3
Vietnam: 1

— i
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Yeni Ortaya Cikan IAV’de Klinik Tablolar

Klinik ozellik

LPAI virus alt tiiru

Komplike Olmayan Hastaliklar

Konjonktivit
usyi
Agir Hastaliklar

ASYi, pnémoni

Solunum yetm, ARDS
MOF
Ensefalit

Oliim

H7N2, H7N3, H7N7, HI0N9S
H3N8, H7N2, H7N3, H7N9, HON2, H10N?

H3N8, H6N1, H7N2, H7N4, H7N9, HON2, H10N3,
H10N5, H10NS8

H3N8, H7N9, HON12, H10N3, H10N5, H10N8
H7N9, HION8

H7N9

H3N8, H5N2, H7N9, HON2, HION5, H10ONS8

HPAI virus alt tiri

H5N1, H7N3, H7N7
H5N1, H5N6, H7N7

H5N1, H5N6, H7/N7, H7N9

H5N1, HSN6, H7N7, H7N9S
H5N1, H5N6, H7/N7, H7N9
H5N1, H5N6

H5N1, H5N6, H7/N7, H7N9

17



Eski-Yeni Koronaviruslar

COLD CORONAS

KILLER COUSINS
Natural reservoir host Intermediate host Human virus
Discovered | genus
£ SARS-CoV-1
A 229E 2003 I beta
/' I 1962 | alpha
\
0c43 MERS-CoV
1966 | beta 2012 | beta
R 2 I NL63
! 2003 | alpha SARS-CoV-2
2020 | beta

i 7 S HKU1
% : R

* insan disindaki kuyruksuz maymunlarin kendisine 6zgii koronavirusu yok
* Insana gegebilmesinde, evcil hayvanlarla (ara konaklarla) temas esas olabilir

18
Cohen J. Covid's cold cousins. Science. 2024 Jan 12;383(6679):141-145. doi: 10.1126/science.adn9416.



MERS-CoV- Epidemiyolojisi

e 2012-2025 toplam 2628 MERS olgusu, 948 oliim, CFR %36
e 2219 olgu Suudi Arabistan’dan
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Cikungunya Epidemiyolojis

* Togaviridae ailesinden RNA virusu, vektorii
Aedes, ilk kaynak primatlar

* infekte viremik gezginlerle, vektér varsa, yerel

bu IaS ma & Sylvatic

Cycle &8 1

* Akut febril poliartralji, inflamatuar artrit, RS e

dokdintii L %‘% J L % J

e.g. Ae. aegypti
Ae. albopictus

e.g. Ae, africanus
Ae. furcifer-taylori
Ae. dalzieli

Tsetsarkin KA. PLoS Pathog. 2007: doi: 10.1371/journal.ppat.0030201.
Frumence E. Euro Surveill. 2025:2500344. doi: 10.2807/1560-7917.ES.2025.30.22.2500344

Zumla A. Lancet. 2025 Aug 30;406(10506):891-894. doi: 10.1016/50140-6736(25)01458-8
https://www.fda.gov/vaccines-blood-biologics/safety-availability-biologics/fda-update-safety-ixchiq-chikungunya-vaccine-live



Cikungunya Epidemiyolojisi

2004-2015: Kenya’'dan, Asya, Pasifik, Karayipler, Latin Amerika’ya yayilim
* El’de tek niikleotidlik bir mutasyon, A. albopictus’u enfekte etme yeteneginde artis
* A. aegypti’den daha genis 6l¢iide iliman kusaklarda yayiliyor

2007, 2017, italya; 2010 ve 2014 Fransa’da A. Albopictus’la yayilim

2025 Kiiresel: 317 000 olgu, 135 oliim

iki onayli asi, canli ateniiye (>65 yasta ciddi istenmeyen etki), rekombinan VLP

-~

ecoc
-y

EU outermost reglons reporting
cases and not visible in the main
map extent

NOtficason rate ped 100 000 garsens

Mo repertes cases 0814000 corom M cesw BN ow BN o

https://www.fda.gov/vaccines-blood-biologics/safety-availability-biologics/fda-update-safety-ixchiq-chikungunya-vaccine-live
] Tsetsarkin KA. PLoS Pathog. 2007: doi: 10.1371/journal.ppat.0030201. 27
Zumla A. Lancet. 2025 ;406(10506):891-894. doi: 10.1016/50140-6736(25)01458-8 Frumence E. Euro Surveill. 2025:2500344. doi: 10.2807/1560-7917.ES.2025.30.22.2500344



Zika Virusu Epidemiyolojisi

Primat kokenli bir flavivirus

e Zika, Dengue, Sari Ates , Bati Nil atesi , Usutu,
Kene Kaynakh Ensefalit, Japon Ensefaliti

1947’de Uganda’da makak maymununda
Asya’da sporadik salginlar

2007 Mikronezya (%75 infekte), 2013 Fransiz
Polinezyasi (2/3 popiilayon), 2014 Sili Paskalya Adasi,
2015 Brezilya, Amerika

Transmission Cycle of Zika Virus

Enzootic or Sylvatic Epidemic or Urban

https://www.cdc.gov/zika/php/transmission/index.html
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Zika Virusu Epdemiyolojisi

2015-2017 tropikal Amerika’daki duyarl
popiilasyonlarda salgin

* Gebelerde, ilk trimesterde, mikrosefali
* Subat 2016’da DSO PHEIC

2017 sonrasi azaldi, diisiik seviyede devam
1/5 semptomatik, ates, artralji, dokiinti

Norolojik komplikayonlar: Guillain-Barre, myelit,
meningoensefalit

Cok sayida asi ¢alismasi

https://www.cdc.gov/zika/php/transmission/index.html

23



Legend
@ Current or past Zika transmission

) Mot known to have mosquito that transmits Zika

@ Known to have mosquito that transmits Zika, but no reported Zika cases

https://www.cdc.gov/zika/geo/index.html

24



Bati Nil Virusu ve Usutu Virus Epidemiyolojisi

* Flavivirus cinsi, Japon Ensefaliti virusu serokompleksin
* Kus-Culex sivrisinek dongitisu

* insanlar sik kaynak degil

oo oo \.‘\\A‘ .—-
* BNV’de Transfuzyon!! Donor taramasi ,/’i-.;l " e
: : ST £ (0 o, e Vo, -
* BNV: Asemptomatik, Bati Nil atesi, noroinvazif (<%1) e - P71

NosGuto

e Usutu virusu: Cok az olgu, asemptomatik, atesli, ﬁ Wjﬁ’
noroinvazif ( TN
Sre

* jlk olgu 2009, italya

https://www.ecdc.europa.eu/en/publications-data/surveillance-prevention-and-control-west-nile-virus-and-usutu-virus-infections
https://www.ecdc.europa.eu/en/west-nile-fever/surveillance-and-disease-data/disease-data-ecdc 25
Kalaycioglu H. Euro Surveill 2012: 17(21), EImaslar-Mert H. Balkan Med J 2024 : 511-3, Alhan O. EJCMID 2025: 1659-66.
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Bati Nil Virusu Epidemiyolojisi

e 1990’lardan itibaren Avrupa’da
« 2018'de en buyilik salgin, ikinci 2024
 1999°da ABD
e 2012’de 1090 noroinvazif hastalik
e 2025’e kadar 60 bin olgu, 30 bin noroinvazif

e 2010: TR'de ilk salgin
« 2019 istanbul oo oy
e 2024: En fazla olgu, istanbul, Trakya, Marmara, ZL ; y
Trakya S o =y _ . 25—
. 2025: Olgu var RO TSR — ey oo~ SO 5. .~

https://www.ecdc.europa.eu/en/west-nile-fever/surveillance-and-disease-data/disease-data-ecdc 26
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Oropouche Virusu Epidemiyolojisi

* Orthobunyavirus cinsi, segmentli RNA N
virusu “
® Arthrop0d kaynakll Hrrre."r,r.uuIr\r.l'rrr.'nlri'.
* Kum sinegi (midges): Culicoides T|
paraensis h
 Sivrisinekler (Culex quinquefasciatus , o Y , % .
Aedes serratus ve Coquillitidea R s — —
e Bird L
venezuelensis 5 Goguilatica venzuelonsis R i
Ochlerolatus serratus

Human

Human

Signs and Symptoms
Fever
Headache

* Kirsal-Sehir dongusu
* Kirsalda maymunlar, tembel hayvanlar
ve kuslar dongiiye dahil olabilir

e Cinsel yolla, transfiizyonla??

e Vertikal bulasma

https://www.ajtmh.org/view/journals/tpmd/96/5/article-p1019.xml

Malaise
Myalgia
Arthralgia
Pholo-phobia

Calitrix flaviceps
MNosuo nasua

Mausaa
Vomiting
Dizziness
Encephalitis
Meningitis

Sylvatic cycle

Urban cycle
27
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Oropouche Virusu Epidemiyolojisi

e Manaus Oropouche atesi olg

Moutinho S. Science 2024; https://pubmed.ncbi.nlm.nih.gov/38843341/
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Oropouche Virusu Epidemiyolojisi

1955, Trinidad-Tobago, ilk tanimlama
1961, Brezilya Amazon, ilk insan salgini, endemik

2024: Brezilya ve komsu ulkelerde dramatik artis (14.000 vaka, 2 6liim)
« Kiiba’daki salgin Brezilya kaynakh tek girisle iligkili (genom analizi)
« ABD’de 108 import vaka; Avrupa ve Kanada’da import vakalar

Genellikle hafif semptom, bulgular, iki fazh olabilir

Dusiik riski, mikrosefali,..

Musdle aches Nausea or Diarrhea

Fever or chills ] Severe headache | o,mwn

Nadiren ensefalit, menenijit, Guillain-Barré sendromu
tommar | g ' '

|

The symptoms of Oropouche are similar to - ‘
symptoms of dengue, chikungunya, Zika, or malaria. ' ‘

https://www.cdc.gov/oropouche/symptoms/index.html 29



Yeni Ortaya Cikan Diger infeksiyonlar

**Kuzey Amerika

* Bourbon virusu (kene) — Ates, halsizlik, kas-eklem agrisi

e Heartland virusu (kene) — Ates, bas agrisi, bulanti; lokopeni & trombositopeni

» Keystone virusu (sivrisinek) — Diisuik ates ve dokiintii

+*Orta & Giiney Amerika

e Chapare virusu (kemirgen) — Ates + kas-eklem agrisi; bazi vakalarda kanamali ates
**Avrupa

 Alacali sincap bornavirusu (Almanya) — Alacali sincap besleyenlerde ensefalit
s*Asya

e Alongshan virusu (kene, Cin) — Ates, bas agrisi; hayvan rezervuari: koyun ve sigirlar
* Wetland virusu (kene, Cin) — Ates, bas agrisi, lenfopeni

e Bandavirus, SFWT Snd (Kene)- Kanamali ates

Kuivanen S. Euro Surveill 2019; 24.
Zhang XA. N Engl J Med 2024; 391:821. 30



https://www.uptodate.com/contents/emerging-viruses/abstract/42
https://www.uptodate.com/contents/emerging-viruses/abstract/45

Yeni Ortaya Cikan Viral infeksiyonlarda Giincel Epidemiyoloji-

_ . Aklimizda Kalsin
Viral evrim

iklim degisikligi, insanlarn
yayilimi, kalabalik,
ormansizlasma

Bolgemizde kus gribi viruslan,
flaviviruslar, ¢cikungunya, MERS,
Bunyaviruslar en 6nemli tehdit

Reverse zoonosis
1

0 New variants
v.

Global diffusion

Iinterhuman
transmission

Lefrangois T. Lancet 2023; 401: 789-94. https://doi.org/10.1016/ S0140-6736(22)01840-2 31
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