Zoonotik Poxvirus Hastaliklari

Dog. Dr. Yasemin CAKIR KIYMAZ
Sivas Cumhuriyet Universitesi Tip Fakiiltesi
infeksiyon Hastaliklari ve Klinik Mikrobiyoloji AD




* Poxviruslar genel 6zellikleri

* Variola virus

» Zoonotik poxviruslar

* Mpox
* Cowpox

e Orf
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Tedavi
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» Buyulk, kompleks, cift iplikli DNA virlsleri

 Tipik olarak 200-400 nm boyutlarinda tugla seklinde
* Isik mikroskobu altinda gorintulenebilirler

* Sitoplazmada replikasyon

e insan infeksiyonlarinin ortak 6zelligi

» vezikiller cilt dokUntuleri

Pellett PE, Mitra S, Holland TC. Basics of virology. Handb Clin Neurol. 2014
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Geographical distribution Other infected animals Reservoir
Eradicated (formerly worldwide)  Humans None ]
Monkeypox Adrica (USA)® Hurnans, primates, 2oo anirmals, Squirrels, dormice, Gambian
—— prairie dogs giant rat, hedgehog. Jerboa,
opossum, woadchuck
Cowpai Weitern Eurasia Humans, cats, cows, elephants, Rodents (bank vales,

- gerbils, rats, okapi, 2oo anirmals lang-tailed field mouse)
Waccinia Woarldwide Humans, cows, buffalo, rabibits, pigs Mast likely rodents
Parapeavinus
Bowine papular stomatitis Warldwide Hurmans, cows Unknown (cowsT)
% Worldwide Humans, sheep, goat, artiodactyla, Unknown (sheep? goatsi)
© pustu other naminants
Pseudocowpax (paravaccinia, Woarldwide Hurmans, cows Urnikriswn (cows?)
millker's nodule)

Parapeocvinus of seals Woarldwide Humans, seals Unkncwn (seals?)
Parapoxvirus of reindeer Finland Hurnans, reindeser Uniknown
Molluriciponvinus

[ Maolluscum contagiosum Waorldwide Humans Humans ]
Yalapasvirus
Tanagax Africa Humans, rodents MaosquitoesiT], rodents(?)
Yabapox Africa Hurnans, primates Unknown (primates?)
Yaba maonkey tumar Africa Primates Unknown

A Throwback From Smallpox Eradication. Cureus. 2022 DM, Howley PM, eds. Field’s Virology. Philadelphia: Lippincott Williams & Wilkins; 2007:2948-75 , Essbauer S, Pfeffer M, Meyer H. Zoonotic
poxviruses. Vet Microbiol 2009; 229-36, Breman, JG. Poxviruses. In: Strickland GT, ed. Hunter’s Tropical Medicine, 8th edn. Philadelphia: Saunders; 2000:207-10



Orthopoxvirus ailesi

* Variola virus (Smallpox)
* Mpox virus (Monkeypox)
* Cowpox virus

e \accina virus



Variola virus (Smallpox)
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* Cicek hastaliginin etkenidir ve binlerce yilda Thacoxwa
by

milyonlarca 6liime neden olmustur. ARITLY

* En eski arkeolojik kanitlar, antik Misir'daki On
Sekizinci Hanedanliga (MO 1580-1350) kadar

uzanmaktadir.

e Cogu uygarlikta blylk cicek hastaligi salginlari
meydana gelmis ve vakalarin %10-30'u 6limle

sonuclanmistir.

World Health Organization. "The global eradication of smallpox: final report of the Global Commission for the Certification of Smallpox Eradication, Geneva, December 1979



Variola virus (Smallpox)

Bulas

Klinik

infeksiyon icin sadece birkag bulasici partikiliin yeterli
Damlaciklar veya aerosollerle

Direkt/indirekt temas yoluyla

\vVirus ilk olarak nazofarenks hiicrelerini veya solunum yolu mukozasini

Ates, halsizlik, yorgunluk,

bas agrisi ve sirt agrisi

infekte eder.

Orthopox Viruses: Infections in Humans. Transfus Med Hemother. 2010

N

* Agiz ve farenks mukozasinda makulopapdtler bir dékinti
* DOokintl yiz ve alt kollara, ardindan govde ve bacaklara
yayilir ve sonrasinda vezikillere ve pustillere dontsur.

* Daha sonra, iyilesme sirecinde iz birakan kabuklar olusur.


https://www.sciencedirect.com/topics/neuroscience/poxviruses

Variola virus (Smallpox)

* Cicek hastaligl, bir diger orthopoxvirus olan vaccinia virusu ile asilamaya

dayanan yogun bir kiiresel kampanyayla ortadan kaldirild:.
* Son endemik cicek hastaligl vakasi 1977'de Somali'de meydana geldi
e Etkin asilamaile 1980 yilinda diinya lGizerinden eradike edilmistir.

e Cigek asisi, diger insan patojenik ortopoksvirtislerine karsi oldukga
koruyucudur, bu nedenle 40 yil 6nce asilamanin durdurulmasi, insanlarda

zoonotik ortopoksvirus infeksiyonu olasiligini artirmistir.

World Health Organization. "The global eradication of smallpox: final report of the Global Commission for the Certification of Smallpox Eradication, Geneva, December 1979



Orthopoxvirus ailesi

* Variola virus (Smallpox)
e  Mpox virus (Monkeypox)
* Cowpox virus

* \accinia virus



Mpox virus- Epidemiyoloji

* insanlarda gorilen cicek hastaliginin ortadan

kaldirilmasindan bu yana, insanlarda en dnemli OPV

e Cogunlukla bati ve orta Afrika'daki belirli Glkelerle

sinirli olmak Gzere, izole infeksiyonlar ve salginlar

* Klinik tablo cicek hastaligina gére daha hafif
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Monkey pox (Mpox): pathogenesis, genetic shifts, vaccination strategies and clinical insights. Arch Microbiol. 2026



Mpox virus- Epidemiyoloji

e 2 farkh genotip ———

* Klad | 6zellikle Orta Afrika’da

onemini korumaktadir

* Klad Il Bati Afrika’da endemik

* 2022'deki kiresel salginin

“‘!ol-l canos
0

temel etkeni klad Ilb idi.

10-99
B 100-999

Afrika kitasi disinda yaygin bulasin lm{
ilk 6rnegi

Mpox artik yalnizca “Afrika’nin zoonotik poxvirusu” degildir.
insan-insan bulasinin baskin oldugu kiiresel bir infeksiyon haline gelmistir.

Monkey pox (Mpox): pathogenesis, genetic shifts, vaccination strategies and clinical insights. Arch Microbiol. 2026



Mpox virus- Epidemiyoloji

Mpox cases by major countries
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Category 1
B Democratic Republic of Congo ® Uganda ® Burundi
United States M Brazil ® Australia
M Spain M China

Monkey pox (Mpox): pathogenesis, genetic shifts, vaccination strategies and clinical insights. Arch Microbiol. 2026



Mpox virus- Epidemiyoloji

Reported symptoms in all mpox cases

Any rash 91.2%
Systemic rash

Genital rash

Fevar

Ay wvmphadenopathy

Headache

Muscle ache

Gemneral ymphadenopathy

Fatigue

Sore throat

Rash, unknown lecation

Lecal ymphadenopathy

Oral rash

Chills

Asymptomatic

Cough

Viomating

Anogenital pain andior bleseding
Lymphadenopathy, location unknown

Symptom

Oither
Conjunctivitis
Diarrhea
Ganilal cedema
0% 25% 50% 5% 100%
Proportion of cases with reported symptom™
Source: WHO

*39 876 cases with at least one reported sympiom from a country where at least
twio unigue symploms reporied used as denominator

Monkey pox (Mpox): pathogenesis, genetic shifts, vaccination strategies and clinical insights. Arch Microbiol. 2026



Mpox virus- Epidemiyoloji

Case Profile
Overall Past 12 months'
Variable Total cases with Cases with
Responded Yes e Responded Yes o

Menwho have sex | 57 167 (37.4%) 40 218 1596 (93.5%) 1707
with men T AR

5?,;5””5 living with 54 310 (50.6%) 40 142 511 (36.4%) 1405
Health worker 1332 (3.1%) 42 688 5 (0.5%) 1107
Travel History 5752 (17.5%) 32 803 434 (23.4%) 1887
w : 22 701 (89.1%) 25 485 1390 (95.7%) 1453

ransmission

HDSpitEII'ZEdE 7209 (8.9%) 81 300 245 (11.5%) 2138
Icu 41 (0.3%) 12 765 0 849
Died 202 (0.3%]) 65 427 1(0.1%) 1681

" From 30 Jun 2025 to 30 Jun 2026
. May be hospitalized for isolation or medical treatment

Monkey pox (Mpox): pathogenesis, genetic shifts, vaccination strategies and clinical insights. Arch Microbiol. 2026



Mpox virus- Turkiye

Maymun Cigegi Virusu Infeksiyonu: Tiirkiye'de
Goriilen llk Iki Olgu
Meonkeypox Virus Infection: First Two Coses in Turkey

Bdvarn Dumi' 5, Arzu Kardlick! 5, Erding Damir' ), Leyla Cemoe Ding' &, Funda Gimgek! &

w Kl  Chra, bntearbn, Tiekerm

"onyh Bubrrbery imaprtel, Prod £ Cipered Fapc sl Smbir Mrsbarws besiplacy i

* 30 Haziran 2022 ilk Mpox vakasi

* 2 olguda HIV pozitif, MSM

Resim 1A 18, 1C \

* Slpheli cinsel temas oykusl

[Monkeypox virus infection: First two cases in Turkey]. Klimik Derg. 2022



Mpox virus- Turkiye

‘Contarcy livin svadalble 82 Soencslmes
- - f : CLINICAL
Clinical Microbiology and Infection scrous ooy
|ournasl hamapags: waw.clinicalmicrabiologyandintaciion.com W
Letver 1o the editor
Mpox cases in 2022 in Tirkiye and lessons for 2024
Bilgra Zeynep Bawio ', Sama Mahmoud Abdel-Rahman ', Siran Keske “°, Selda Kutla *,
Fumda Simgek °, Dilek Yildiz Sevgl ", Okan Derin *, Onder Ergonil “ "
* Hastaneye yatirilmis
1
Patient demographics, clinical presentation, disease progression, management and cutcomes in mpox cases in Tirkiye
1 2 m p OoX Vva ka Sl Caie Agel Transmisskon HIV status! CRdjpl  Smallpox Sourcefcountry  Chiel comglaint Days in  Secondary bacterial  Treatment
pender HIV RNA copyfmL vaccination  of infection hompital  indections
1010) 37/ Shared oljects N\ (Wegative AT Tlrkiye Penibe papidepiailic bsson 1o [ [
2{10) 37 | Sexual contact (MSM) Positive=30 s Mo Tarkiye Perianal papulopustular lesions and 7 Proctitis Ameacicillin-Clavalanate
° cY puin
Tu m Va ka I a r e rke k IO A1m Sexual contact (MSM) Pogiive <20 1035 Pa Tiirkiye Perianal papulopustular lesicns 3 i i
4 (1o} 2™ Sewual contact (MSM) Posigive <30 339 Ma Tarkiye Genital papulopustular lesions 3 313 Mo
504 3T Sexual contact (MSM) Posiive <20 (%] [o1] Tiirkiye Genital papulopustular lesions 14 i Walaciclonir
B (4] 52/ Sexual contact (MSM) Posigive =30 445 Ve Tiirki Cenital papulopuastular lesions 7 31+ Ceftrianons
° 7(3] M Sexual oonbact (MSM) Megalive A 5] The Netherlands  Perianal sbiceispapulopustular lesions 25 Prociifis amd Piperacallin-fanshactism,
Ortalama ya§ 37 perianal aboess micabangin, cidofovir
[Ezcherichis ool and
Candida glabrata)
B (11} Z4m Chose comtact [oocupationa | Posigive <30 224 Ma Tarkiye® Genigal rash 21 Secondary hacterial  Ampicllin-Sulbactam
celbulitis
912}  ITW Shared chjects Posiive/ <30 561 o] Tirkiye* Fewer, skin lesions, perianal erosion, [ Mo i
recral eeding
T2 33m Sexual contact (MSM) Posiive Y70 = Ma Tirkiye Facial and genital rash 7 Mo Mo
10003 31 | Sexual contact (MSM) Positive/50 837 o Turkiye Genizal, pendle papulopustslar besions 5 Skin infection Tygecycline
120140 17™ Sexual oontact (MSMY Posigive 363 000 | 330 Ma Tiirkiye Oral, gluteal and penile pagulogustular 15 MRSA skin Teicoplanin
\ / \ / lesions infection of neck
region

MESA, methicillin resistant stapdylococous aureus; MESM, men who have sex with men.
* These cases reported that they acquired the infecticn in Toekdye from the tourises,

Mpox cases in 2022 in Turkiye and lessons for 2024. Clin Microbiol Infect. 2025



Mpox virus- Bulas

Rodents
ue sl AR
Rezervuar —) Dogal rezervuar kesin olarak @ < : Eﬁi"ﬂm i el
bilinmemektedir. i I
/ Jocnosis
Maymunlar esas rezervuar Mexv e
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Afrika’nin tropikal
ormanlarinda

Kasim 2022'de Diinya Saglk Orgiitii "Mpox" terimini kullanmistir.

Advancements in monkeypox vaccines development: a critical review of emerging technologies. Front Immunol. 2024



Mpox virus- Bulas

Zoonotik bulas

* infekte hayvanin isirmasi, tirmalamasi

* infekte hayvanin derisinin ytiziilmesi,

kesilmesi/parcalanmasi
* infekte hayvan viicut sivilari ve dokulari ile temas

* infekte hayvanlardan elde edilen deri veya kiirk gibi

Uridnler

* Yetersiz pisiriimis hayvansal Urlnlerin tiketimi

Mucous membranes (3 :\v,_-
» ;'

or skin wounds

A\

£y :
\ ( \ “‘; o5 Body fiv
N\ A\ =Y/ or skin le

L\
.
Monkeypox virus

The largest

animal reservoirs Primates



Mpox virus- Bulas

insandan insana bulas Cilt-cilt temas
) _ o Lezyonlarla temas
e En 6nemli bulas yolu yakin fiziksel temas —_— [Cinsel temas ]

* Enfekte vicut sivilari ile temas

* Kontamine c¢arsaf, havlu, giysi ile temas

H ﬂ ',"I Respiratory
* Yakin yuz yuze temas ve solunum partikulleri Sy N
. o . . » Infected patient
* Nadiren saglik hizmeti sirasinda igne yaralanmalari o W o

+ Vertikal bulas ﬁ /"\/

L, * Gebelikte fetise
* Dogum sirasinda/sonrasinda yenidogan Individuals’

transmission



Mpox virus- Patogenez

Pathophysiology of MPV MPV Nucleus
DNA
. . Oxygenated 4 B3
Insan viicuduna esas olarak S blood to heart RBC \'l_{‘_
i s Deoxygenated L T
cilt lezyonlari, mulfozalar ve ‘l a2, S yge iy \—\,./ “___Late proteins
solunum yoluyla girer. s nge e R RNA =3
LA L -
l UH S Thyroid 4
K—' Lymph node \ /
Virus giris bolgesinde ¢ogalir, ymph : =
- ntravascular volume
bélgesel lenf nodlarina yayilr. debletion
| ) |
Hematojen yol ile diger “
organlara yayilr e ~— —
Gastrointestinal fluid losses Cough Fever & Nausea

Multiple organ failure syndrome

MPXV Infection



* inkibasyon siresi: 7-14 giin (1-21 giin)

e Prodromal donem ——

* Ates
* Lenfadenopati |, * Basagns
* Halsizlik
*  Miyalji
l * Sirtagnsi
* Servikal
* Submandibular
e Aksiller
* inguinal

An Overview of Monkey Pox Disease as a Current Important Disease in the World. Arch Razi Inst. 2024

1-3 glnicinde doklntuler

ilk 5 giin



Stage 1 ~ Macule.

.. .o .. The rash as
Dokiintiiler - o.::‘..."?T..,.,.

Makiil = papiil - vezikiil - pustil > krut

Stuage 2 ~ Pagule,
The spots become

Yiz ( %95), avuclar ve ayak tabanlarn (%75) -~ o 2 .

Oral mukoza (%70), genital bolge (%30) ve konjonktiva (%20)

Stage 3 - Vesicle.

Derin yerlesimli ve iyi sinirh . o or 1.2 o).

Agrili olabilir

Cok sayida lezyonla da seyredebilir.

* Tek bir genital veya perianal lezyonla baslayabilir

that eventually fall off
{lasts for 7-14 days).

An Overview of Monkey Pox Disease as a Current Important Disease in the World. Arch Razi Inst. 2024



Ayirici tani Komplikasyonlar

«  Molluscum contagiosum * Yaygin nekrotizan lezyonlar

e Orf * Sekonder bakteriyel infeksiyon
* Cowpox * Proktit

e Varicella-zoster * GOz tutulumu/keratit

« HSV e Ensefalit

« Sifiliz «  Myokardit

* Bakteriyel deri enfeksiyonlari e  Pndmoni

* Sepsis



Mpox virus- Tani

* En uygun ornekler cilt lezyonlarindan — vezikil kabugunun Gst kismindan veya vezikillerden ve

pustlllerden gelen sividan ve kuru kabuklardan elde edilir.
* Birden fazla lezyondan 6rnek alinmasi tanisal gtivenilirligi artirir.

 Ornek alimi &éncesinde test sonucunu etkilememesi icin antiseptik (alkol, iyot ¢cozeltileri vb.)

kullanilmamalhdir.
 Ornek aliminda bistiiri, punch biyopsi ignesi kullanilabilir.
e Lezyon sivisindan 6rnek alimiigin ince uglu enjektor tercih edilmelidir.
* Cok mecbur kalmadikca delici kesici alet kullanilmamali, islem sirasinda ¢ok dikkatli olunmalidir.

e Alinan 6rnek kuru, steril bir ttipe konulmalidir. Viral tasima ortamina, besiyerine gerek yoktur.



Mpox virus- Tani

 Ornek alimi sonrasinda érnek alinan anatomik alan uygun sekilde antiseptik kullanilarak

temizlenmelidir.

* Ortam temizligi standart temizlik prosedirlerine gore yapilmalidir. Hastaya yakin olan alanlar, sabit

malzemeler dezenfektan ile temizlenmelidir.

» Ornek en kisa siirede laboratuvara biyogiivenlik énlemleri (i¢li tasima kabi ile) alinarak soguk

zincir kosullarinda (+2-8 derecede) nakledilmelidir.
* Nakil 6ncesinde laboratuvara mutlaka bilgi verilmeli ve bilgi notu iletiimelidir.

« Ornek nakle kadar saklanmali ve +2-8 derecede bekletiimelidir.



Mpox virus- Tani

e Altin standart —— PCR

* Diger tanisal testler — viris izolasyonu, elektron

mikroskobu, ELISA ve immunofloresan antikor test

* Orthopoxviruslar serolojik olarak ¢capraz reaksiyon

gosterdiginden, antijen ve antikor saptama

yontemleri M-pox’a 6zgli dogrulama saglamaz. \

An Overview of Monkey Pox Disease as a Current Important Disease in the World. Arch Razi Inst. 2024

Bu nedenle tani igin seroloji ve antijen
saptama yontemleri 6nerilmez.

Cicek hastaligl eradikasyonu dncesinde
asilanmis olanlarda asi yaniti nedeniyle
seroloji calismasi dnerilmez.



Mpox virus- Tedavi

2-4 hafta stiren semptomlari olan kendi kendini sinirlayan bir hastalik

Temel yaklasim destek tedavisi
* Analjezi

* Antipiretik

* Hidrasyon

* Beslenme

Lezyon bakimi

Sekonder bakteriyel enfeksiyonlarin tedavisi

izolasyon ve bulasin 6nlenmesi

Agir hastalik agisindan riskli gruplar

ileri immiinsiipresyon

e Ozellikle ileri evre HIV pozitif bireyler
*  Cocuklar

*  Gebeler

*  Ek hastahg olanlar




Treatments

Vaccinia
Immune

Globulin
Intravenous

Tecovirimat

Mpox virus- Tedavi

Route

v

Adults:6000 U/kg (9000 U/kg might be
taken inte consideration if the patient
doesn't respond to the first dose);
Pediatrics: Children should not use this
medication because it has not been
proven safe and effective in people under
the age of 18 (7).

For adults, take 600 mg twice daily for 14
days. For children (13 kg to less than
25 kg), take 200 mg BID for 14 days. For
those between 25 and 40 kg, take 400 mg
BID for 14 days. For those over 40 kg,
take 800 mg BID for 14 days. 14 days at
600 mg twice a day (37).

Biologic and/or
clinical efficacy

Passive immunity is
provided by
antibodies derived
from the combined
human plasma of
people who have
received the
smallpox vaccination

(85)

Restrain

orthopoxvirus VP37

envelope wrapping
protein (88).

Adverse
events

Dizziness, rigors,
nausea, headache
(86)

Headache,
nausea,
abdominal pain,
vomiting (89).

Insights into monkeypox pathophysiology, global prevalence, clinical manifestation and treatments. Front Immunol. 2023

Contraindications

An lgA deficit with
antibodies against IgA, a
history of IgA
hypersensitivity, a history
of severe systemic or
anaphylactic reactions to
human globulins, and
isolated vaccinia keratitis

7).

Have not reported.

Use in spe-
cific popu-
lations

Use caution in
pregnant
women and
patients with
renal
insufficiency
(52, 86).

PO: Hepatic/
renal
adjustment not
needed.

IV: should not
be
administered to
patients with
severe renal
impairment

(B7).



Mpox virus- Tedavi

Serum creatinine > 1.5 mg/

Selectively inhibits : :
dL; urine protein = 100

orthopoxvirus DNA It is required to

Diarrhea, . dL (=2 teinuria);
5 mg/kg once weekly for two weeks, polymerase- :::;_:?n nat;s;a :\g‘/ (0 ¢ cli" l,):(’"e":::) change the
Cidofovir v followed by 5 mg/kg IV once every other mediated viral DNA : l 82 ; i m_' .a' Y xw dosage based
i abdominal pain hypersensitivity to
week (90). synthesis by cellular 3 on renal
: (86). probenecid or other sulfa- :
phosphorylation s function (91).
(53) containing drugs; CrCl < 55
G mL/minute (87).
Fever, infection,
Adults over 48 kg should take 200 mg ; A proteinuria, iritis,
: Cidofovir
once per week in two doses. Adults and divhosphate hypotony of the Not
pediatric patients between 10 kg and —LL eye, decreased
selectively inhibits recommended
o . 48 kg should take 4 mg/kg of oral ; serum I
Brincidofovir PO ’ ; orthopoxvirus DNA . Have not reported. in pregnant
suspension once per week in two doses. R bicarbonate, R i
Pediatric patients under 10 kg should take po 5 : . uveitis, X
: mediated viral DNA : feeding women.
6 mg/kg of oral suspension once per week : neutropenia,
% synthesis (93). S
in two doses (92). nephrotoxicity
(87)

BID twice a day, IV intravenous, PO per os (orally), CrCl creatinine clearance, and DNA deoxyribonucleic acid.

Insights into monkeypox pathophysiology, global prevalence, clinical manifestation and treatments. Front Immunol. 2023



Mpox virus- Profilaksi

* Zayiflatilmis, cogalmayan bir OPV olan Modifiye Vaccinia Ankara-

FDA onayli iki asl
Bavarian Nordic iceren canli virlis asisi

* ACAM2000 ve MVA-BN « Immunsuprese kisilerde giivenle kullanilabilir.
* Hastaliga yakalanma riski yliksek olan 18 yas ve Uzeri bireyler icin

onaylanmistir.

* 4 hafta arayla iki doz, subkutan \

\ Koruyuculuk %85
* Cogalan bir gicek asisidr. /> Miyokardit, perikardit

« ki uclu bir igneyle kiiglik bir damla asi verilerek tist™ |

kol derisine birden fazla kez batirilarak uygulanir * Mpox'a maruz kalma durumunda == 4 giinicinde

* 4-14 glin arasinda yapilan asilama == hastaligin siddetinde azalma

* Tek doz

 Onemli bir salgin yasayan bir iilkeye seyahat etmeyi planlayan risk

altindaki kisiler ===  seyahatten 4-6 hafta dnce asilanmali

https://www.fda.gov/vaccines-blood-biologics/vaccines/key-facts-about-vaccines-prevent-mpox-disease



Mpox virus- Profilaksi

LC16m8 (live-attenuated freeze-dried vaccinia)
smallpox and mpox vaccine

i & 2’ World Health
LC16m8 ‘Iznzta;ilpmrigzl.;gasnm 'Eﬁﬁ.* Organization

Japonya'da 1975’ten beri gicek asisi olarak ruhsatli

Vaccinia virus (Lister susundan) tretilmis, yliiksek oranda zayiflatilmis canli bir asidir.

Virlilansla iliskili genleri ortadan kaldirarak glivenligi artirmak icin 6zel olarak gelistirilmistir.

- = Guvenlik ve imminojeniteyi dengeleyerek, glicl bir bagisiklik yanit, daha az yan etki
'y -4 )

Bepss 8 O .

s T Agustos 2022 > Mpox endikasyonu genisletildi.

— N eaunent!

e 19 Kasim 2024

=>  WHO tarafindan mpox igin acil kullanim izni

https://www.who.int/publications/i/item/B09388



Mpox virus- Profilaksi

Devam eden asi ¢alismalari

A Randomized Clinical Trial Investigating the Safety, Reactogenicity, and Immunogenicity
After Immunization With an mRNA-based Mpox Vaccine Candidate in Africa

ClinicalTrials.gov 1D @ NCTO7379580

Sponsor @ BioNTech SE

Information provided by @ BioNTech SE (Responsible Party)
Last Update Posted @ 2026-08-11

LC16m8: DRC’de yaklasik 12.000 kisilik gercek yasam
etkinlik/guvenlilik caligsmasi

Cocuklar, gebeler, immunsuprese kisiler ve Clade I/Clade Ib

enfeksiyonlarinda etkinlik/gtivenlilik

BNT166a: MPXV antijenlerini (A35, B6, M1, H3)

kodlayan quadrivalent mRNA asisi

* Evaluation of Effectiveness and Safety of LC16m8 Mpox Vaccine in the Democratic Republic of
Faz | tamamlandi Congo (DRC) (MPX-001)

* Faz 11 2026—-2027 devam ediyor ChinioarTviele.gov 10 NCTO70R4%:

Sponsor @ International Vaccine Institute

Information provided by @ Imernational Vaccine Institute (Responsible Party)

Last Update Posted @ 20250915


https://clinicaltrials.gov/study/NCT07093489
https://clinicaltrials.gov/study/NCT07379580

Orthopoxvirus ailesi

* Variola virus

*  Monkeypox virus
* Cowpox viriis

* Vaccina virus



Cowpox virus- Tarihge

s Sigir ciceginin ilk tanimi1 1796’da ingiliz hekim Edward Jenner

tarafindan yapilmistir.

 ilk olarak infekte ineklerin memelerine dokunan ve sonuc

olarak ellerinde karakteristik pustuller gelistiren sit is¢ilerinde

gozlemlenmistir.

* Cicek hastaliginin hafif formuna olan yakin benzerligi ve siit

ciftcilerinin gicek hastaligina karsi bagisiklik kazanmig olmalari

* Modern cicek asisina ilham vermistir.

World Health Organization. "The global eradication of smallpox: final report of the Global Commission for the Certification of Smallpox Eradication, Geneva, December 1979



Cowpox virus- Tarihge

* 14 Mayis 1796: Jenner, cowpox lezyonundan elde ettigi materyali

8 yasindaki James Phipps’e uyguladi.

* 1798: Jenner deneylerinin sonuglarini yayimlayarak gicek

astlamasinin bilimsel temellerini ortaya koydu.

* 19.ylzyil: Asilama Avrupa ve diinyanin farkh bolgelerine yayildi;

variolasyonun yerini almaya basladi.

* 1959: WHO, kuresel cicek hastaligi eradikasyon programini

baslatti.



https://wellcomecollection.org/works/vfqqcq9j
https://library.cmu.edu/about/news/2020-04/cmu-special-collections-houses-rare-edition-vaccine-origins
https://library.cmu.edu/about/news/2020-04/cmu-special-collections-houses-rare-edition-vaccine-origins
https://library.cmu.edu/about/news/2020-04/cmu-special-collections-houses-rare-edition-vaccine-origins
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https://library.cmu.edu/about/news/2020-04/cmu-special-collections-houses-rare-edition-vaccine-origins
https://library.cmu.edu/about/news/2020-04/cmu-special-collections-houses-rare-edition-vaccine-origins
https://library.cmu.edu/about/news/2020-04/cmu-special-collections-houses-rare-edition-vaccine-origins
https://library.cmu.edu/about/news/2020-04/cmu-special-collections-houses-rare-edition-vaccine-origins
https://library.cmu.edu/about/news/2020-04/cmu-special-collections-houses-rare-edition-vaccine-origins
https://library.cmu.edu/about/news/2020-04/cmu-special-collections-houses-rare-edition-vaccine-origins
https://library.cmu.edu/about/news/2020-04/cmu-special-collections-houses-rare-edition-vaccine-origins
https://library.cmu.edu/about/news/2020-04/cmu-special-collections-houses-rare-edition-vaccine-origins
https://library.cmu.edu/about/news/2020-04/cmu-special-collections-houses-rare-edition-vaccine-origins
https://library.cmu.edu/about/news/2020-04/cmu-special-collections-houses-rare-edition-vaccine-origins
https://library.cmu.edu/about/news/2020-04/cmu-special-collections-houses-rare-edition-vaccine-origins
https://library.cmu.edu/about/news/2020-04/cmu-special-collections-houses-rare-edition-vaccine-origins
https://library.cmu.edu/about/news/2020-04/cmu-special-collections-houses-rare-edition-vaccine-origins

Cowpox virus- Epidemiyoloji

* Virus Avrupa’da ve ozellikle Birlesik Krallik’ta bulunmaktadir.

 GUnUmuzde insan vakalari cok nadirdir ve cogunlukla evcil kedilerden

bulasmaktadir.

* Genis bir konakgl spektrumuna sahiptir ve bir dizi hayvanda 6limcil

cowpox infeksiyonlari gbzlemlenmistir.

* Virus sigirlarda yaygin olarak bulunmaz.



Cowpox virus- Bulas

Rezervuar —) Yabani kemirgenler

ozellikle tarla fareleri

Cilt lezyonlan ile temas
Bulas — Y

Evcil sicanlar, kediler veya hayvanat

bahgesi hayvanlariyla dogrudan temastan

Kulugka Siiresi == | 7-10gin (21 giin)

https://www.ovid.com/jnls/co-infectiousdiseases/fulltext/10.1097/qco.0b013e3282f44c74~cowpox-virus-infection-an-emerging-health-
threat?casa_token=XIBA1XuJKRsAAAAA%3AI32V09KMelHinng3VO0srP2nRPDCyd9hXKE Oiua CKtS_tJEn_ItPdnCzg9SLV7gVsU8er_bRUUOvIOgMyDcDc0952 Fk8



Cowpox virus- Klinik

* Enfekte hastalarda grip benzeri semptomlar, bulanti ve kas agrisi gorulir.

e Enfeksiyon bolgesinde 7-12 glin sonra papdller olusur, bunlar vezikillere

ve daha sonra agnli hemorajik pustlllere ve siyah kabuklara donusur
e Siklkla ellerde, omuzlarda veya ylizde gorulir.
* Lezyonlar genellikle infeksiyon bolgesiyle sinirlidir.
* 6-8 hafta sonra pustiller/kabuklar kurur.

* Cilt lezyonlariiyilestiginde iz birakan, derine yerlesmis, sert, siyah kabuklara

dondusebilir.

World Health Organization. "The global eradication of smallpox: final report of the Global Commission for the Certification of Smallpox Eradication, Geneva, De



Cowpox virus

RESEARCH

Fatal Cowpox Virus Infection in
Human Fetus, France, 2017

22 ya § In d a ka d n 1 1 h afta g e b e Audrey Ferrier,' Gaelle Frenois-Veyrat,' Evelyne Schvoerer, Sandrine Henard, Fanny Jarjaval,
’

Isabelle Drouet, Hawa Timera, Laetitia Boutin, Estelle Mosca, Christophe Peyrefitte, Olivier Ferraris

13 Temmuz 2017, Fransa

Atopik dermatit tanili
Evcil tavsan, kedi, kopek

Ates, ayni tarafta aksiller lenfadenopati

Ellerde ve ylzde dokiintu
Lezyon biyopsi 6rneklerinde CPXV DNA pozitif
Plazma 6rneklerinde CPXV DNA negatif

20 Temmuz USG: fetal 0lUm ) Fetiis, plasenta ve deri 6rneklerinde

Fatal Cowpox Virus Infection in Human Fetus, France, 2017. Emerg Infect Dis. 2021 CPXV DNA pozitif



Cowpox virus

Generalized Cowpox Virus
Infection in a Patient with

Ekim 2012, Almanya HIV, Germany, 2012

Philipp Fassbender, Sabine Zange, Sofi Ibrahim,
35 yas erkek, HIV pozitif Gudrun Zoeller, Frank Herbstreit, Hermann Meyer

Septik sok, solunum yetmezligi —— YBU

Sag kol ve bacaginda cok sayida deri lezyonu

Birkag Ortasi mor, kanamali Ulserasyon (1-2 cm

gun / capinda) ve kabarik kenarlari makiiller

sonra

Karin ve bas bolgesinde de daha fazla deri lezyonu
Cowpox igin patognomonik olan

Deri biyopsisi biiyiik hiicre ici eozinofilik

Generalized Cowpox Virus Infection in a Patient with HIV, Germany, 2012. Emerg Infect Dis. 2016 'nkluzyon cisimcikleri



Cowpox virus

Pedistr Nephrol (2017) 32533536
DR L0 DAY T o0 L B ey

BRIEF REPORT

Fatal disseminated cowpox virus infection in an adolescent
17 yas, erkek renal transplant recipient

Paul Garrani' + Joanna E Gach' - lsabel Colmeners® - JefT Martin® + Hugh Morton® -
Kevin Brown* - David V Milford *

Renal transplant
Sol boyunda siskinlik, dokinta
6 glin sonra

Boynundaki yumusak dokuda biytime

l .

Entiibasyon — YBU

Kendiliginden iyilesen deri yaralari

gelistiren bir evcil kedileri var

Fatal disseminated cowpox virus infection in an adolescent renal transplant recipient. Pediatr Nephrol. 2017




Cowpox virus

Pediatr Nephrol (2017) 32533536
DRCH L0 DT b ol |- B 5 3y

BRIEF REPORT
Acil tonsillektomi ve trakeostomi L e
Fatal disseminated cowpox virus infection in an adolescent
l renal transplant recipient
Paul Garrani' + Joanna E Gach' - lsabel Colmeners® - JefT Martin® + Hugh Morton® -
Kevin Erown " David ¥ Milford *

Her iki tonsil dokusunun ve deri biyopsisinin

histolojisi benzer paternler EM  —

PCR
Yaygin intrasitoplazmik l
eozinofilik inkliizyonlar, yaygin | pozitif

mukoza ve epidermal nekroz
Serum cowpox DNA = pozitif

Fatal disseminated cowpox virus infection in an adolescent renal transplant recipient. Pediatr Nephrol. 2017



Cowpox virus- Tedavi

e Klinik tani- oyki, tipik lezyonlar

* PCR / gPCR: Klinik 6rneklerden viral DNA saptanmasi - tercih edilen yontem

» Vezikll/pUstil icerigi, lezyon siliriintisi, kabuk
* Elektron mikroskopisi: Poxvirus morfolojisini gosterebilir ancak tiir ayrimi yapamaz.
* Viral kiiltir: Ozel laboratuvarlarda, tanisal amacla sinirli kullanim

* Histopatoloji: Balonlagsma dejenerasyonu, nekroz ve intrastoplazmik inkllzyon cisimcikleri

destekleyicidir.

* Seroloji : Ayrim yapamaz



Cowpox virus- Tedavi

« immiinkompetan hasta Destek tedavi

Lezyon bakimi ve sekonder bakteriyel
* Kendi kendini sinirlayan hastalik Y Y

enfeksiyonlarin 6nlenmesi/tedavisi

Temas izolasyonu ve uygun yara bakimi

* Agir / yaygin hastalik,

. o Tecovirimat
Immunsupresyon ‘ Brincidofovi
rincidofovir

Vaccinia immune globulin (VIGIV)



Parapoxvirus ailesi

* Orfvirus
* Pseudocowpox virus

* Bovine papular stomatitis virus
* Sealpox virus

* Parapoxvirus of red deer



Orf virus- Tarihge

Hastalik uzun yillar ektima kontagiosum,

* Baslica koyun ve kecilerin derisini etkileyen bir infeksiyon bulasici piistiiler dermatit olarak bilindi.

» 18. ylzyil: Koyun ve kecilerde agiz ve dudak gevresindeM

karakteristik lezyonlar tanimlanmaya baslandi.

* 1923: Bulasici dogasinin tam olarak kesfedildigi yil olmus ve

hayvancilikta ekonomik kayiplara neden oldugu

bildirilmistir Etkenin Parapoxvirus oldugu 20.

. 5 ylzyilda ortaya kondu.
* Infekte olabilen diger hayvanlar arasinda develer, misk

okuzleri, kediler, ren geyikleri ve insanlar yer almaktadir.



Orf virus- Epidemiyoloji

* insan vakalari cogunlukla tek tek

veya kicuk kiimeler seklindedir.

 Ozellikle koyun-kegi yetistiriciliginin
yogun oldugu bolgelerde salginlar
bildirilmistir.

* Kurban bayrami dénemlerinde
infekte hayvanlarla temasin
artmasina bagli vaka kiimeleri

Tarkiye dahil bircok tilkede
bildirilmistir.

Overview of some Important worldwide reported orf virus outbreaks.

Region Country Year Animal species affected Reference
Asia Malaysia 2014, goat [2,6,12]
2015,
2016
India 2015  goat [13]
China 2008  sheep [14]
Iran 2013  sheep [15]
Turkey 2011 human [16]
Saudi Arabia 2004  goat [17]
Korea 2013  goat [18]
Africa Gabon 2013  goat [19]
Ethiopia 2012  sheep [20]
South Africa 2010  goat and sheep [21]
Europe Norway 1999, semi domesticated reindeer [22]
2000
South America  Brazil 2005  sheep [23]
North America Texas 2003  goat [24]




Mpox virus- Bulas

Rezervuar === | Koyun, kegi ~

\

Kuru iklimli ortamlarda 17 yila kadar hayatta kaldigi,
hayvanlarin yliniinde ve kontamine olmus materyalde
onemli stireler boyunca canli kalabilmekte

infekte hayvanlarla temas
Bulas — v —

insandan insana bulas nadirdir
Kasaplar, cobanlar ve veterinerler

gibi mesleki temasta bulunan kisiler

Kulugka siiresi == | 3-7gln

Spyrou V, Valiakos G. Orf virus infection in sheep or goats. Vet Microbiol. 2015 Dec 14;181(1-2):178-82.



Virus, etkilenen hayvanlarin dudaklarinda ve agizlarinda belirgin
olarak goriinen vezikiiler, papiler ve nodiiler lezyonlara neden

olur; gozlemciler bunu agiz yarasi olarak algilayabilir.

Ancak insanlarda genellikle infekte hayvanlarla temas edilen

bolgelerde, ellerin veya parmaklarin sirtinda gorilur.

Orf virus konagini yeniden enfekte edebilir. \

Reinfeksiyon genellikle daha hafif bir tabloyla sonuclanmaktadir.

(7

Ylz, kafa derisi ve genital

bolgelerde tutulabilir



Bagisiklik sistemi saglam hastalarda, belirtiler genellikle tek bir eritemli

makiil veya papiil ile baslar.

Daha sonra hedef evreye gecer; bu evrede kirmizimsi bir merkez olusur ve

etrafi bir hale ile gevrilidir.

Lezyon daha sonra sivi sizdirir ve ardindan kuruyarak kabuk olusturur ve

sonunda kendiliginden, kalici bir iz birakmadan iyilesir.
Tum slire¢ ortalama 4 ila 8 hafta siirer.
Hafif ates, lenfadenopati veya lenfanjit eslik edebilir

Sistemik semptomlar nadirdir, ancak immiuinstpresif kisilerde eritema

multiforme ve Steven-Johnson sendromu




Erythema multiforme after orf virus
infection: a report of two cases and
literature review. Epidemiol Infect. 2015



43 yas, erkek, ciftlik sahibi
Renal transplant

Mikofenolat mofetil, prednizolon, takrolimus
Kuzu ayak parmagina basiyor

5aysonra —

Orf progressiva: giant progressive and destructive infections
in the immunocompromised

Caroline Opene’ MD, Maxwell A Fung's MD, Marg Silverstein® MD

Affillations; 'Department of Dermatology, University of Californis Davis, Sacramento, Califomnia, USA, ‘Department of Pathalogy,
University of California Davis, Sacramento, Califomia, USA

Cornraponding Ao Mo Siverstein M0, I'mmnmru;a"a'knﬂmn'ugy Linbwersiny af Calformio Davis, 3300 C Saneet, Sinte 1400,
Socramenra, CA G588, Telk O18-55 12807, Emait mesiversienducd o, ndy

Biyopsi — Keloid skar dokusu

l

Terbinafin ve mupirosin
Debridman

P

T Nk

Orf progressiva: giant progressive and destructive infections in the immunocompromised. Dermatol Online J. 2021



Orf progressiva: giant progressive and destructive infections
in the immunocompromised

Caroline Opene’ MD, Maxwell A Fung's MD, Marg Silverstein® MD

Tekrar biyopsi

Affillations; 'Department of Dermatology, University of Californis Davis, Sacramento, Califomnia, USA, ‘Department of Pathalogy,
University of California Davis, Sacramento, Califomnia, USA

Cornraponding Ao Mo Siverstein M0, rmmnmrm"akmradngy Un‘:wm:.rnfrnu.l’mmur:lam, 3300 C Sireet, Sunte 1400,
Sacramenra, CA G588, Tek G16-551-2801, Emal mos = sy 7

imiquimod ve valasiklovir

Siprofloksasin

Belirgin vaskilarite, papiller

odem, poxvirus inkllizyonlari
. 4.5 ay
Orf DNA pozitif
\ sonra
Yara klilttirii —> P.aeruginosa
tamamen

iyilesme

Orf progressiva: giant progressive and destructive infections in the immunocompromised. Dermatol Online J. 2021



Recalcitrant giant orf recurrence after amputation:
A case report and review of the literature

70 yas, kadin Vahide Saeidi'© | Elahe Aminizade'® | Yasamin Kalantari**® |
Azadeh Goodarzi*®

Hairly cell I6semi

Koyun basini temizlerken parmagini kesiyor ‘{:u?
T

6x10 cm kitle Post-op 2. hafta

l

Amputasyon

N Uks

Recalcitrant giant orf recurrence after amputation: A case report and review of the literature. Clin Case Rep. 2022



Recalcitrant giant orf recurrence after amputation:
A case report and review of the literature

Kriyoterapi (iki haftada bir) 2 seans Vahide Saeidi' © | Elahe Aminizade' © | Yasamin Kalantari®®© |
Azadeh Goodarzi*® ©

Topikal imiquimod (haftada ii¢ kez)
bir ay sonra l

yenilezyonlar

interferon alfa-2a (sc) (haftada iki kez 3 milyon IU) /

Gunluk %5'lik topikal imiquimod

Recalcitrant giant orf recurrence after amputation: A case report and review of the literature. Clin Case Rep. 2022



e ikokul cagindaki bir cocuk

parmaginda bir lezyon

parmagini isirmis.

-

* Koyun ciftligine yapilan ziyaretten 22 giin sonra

babanin st dudaginin izerinde benzer bir lezyon

PROT ST ema st ST epon A e

D. Orf Virus Infection and Possible Secondary Human-to-Human Transmission. Dtsch Arztebl Int. 2026

Deutsches Arzteblatt

IlmteErmational

& Dot et iva, o0 Apr T LMERD, dod 33 30 08 armebl e bl S0 o

* Koyun ciftligine yaptig ziyaretten 19 giin sonra Orf Virus infection and Possibls - Hm-t

Transmission

Mot Gubx =, M Fabiin justs Fuoess . Desita Hoflnem

* Hayvanlarla yakin temas sirasinda, bir kuzu cocugun

10 giin sonra, kuzularla temasi olmayan bir
kardesin burnunda agrisiz bir lezyon



Orf virus- Tani

e Klinik tani Tipik lezyon + koyun/kegi temasi = ¢ogu olguda tani icin yeterlidir.

PCR — En degerli laboratuvar yontemi \

* Lezyondan alinan materyal = Orf/Parapoxvirus DNA’s|

Ozellikle atipik, agr, persistan

veya immiinsiiprese hastalarda
* Hizli ve duyarlh bir dogrulama yontemidir.

Elektron mikroskopisi
\ Lezyon materyalinde poxvirus benzeri partikiiller gosterilebilir.

Histopatoloji — L _
Ancak orfile diger poxviruslar ayirt edemez.

N "' |, Epidermal hiperplazi, balonlagma ve inflamatuvar degisiklikler
&

Taniyi destekler, ancak spesifik degildir.

Atipik lezyonlarda ayirici tani agisindan yararlidir



Orf virus- Tedavi

Viral DNA polimeraz inhibitori
e Cidofovir —— Birden fazla ortopoks ve parapoks virtistine karsi etkili oldugunu gostermistir.
Hayvan modelleri, kuzularda Orf lezyonlarinin gelisimini azaltmada ve Orf lezyonlu

* imiquimod
l fareleri iyilestirmede etkili oldugunu ortaya koymustur.

Ozellikle immunsupresif hastalarda, direncli vakalar icin kullaniimistir.

Topikal imminomodilator
Baslica TLR7 agonistidir.
TLR7 aktivasyonu - NF-kB ve IRF yolaklarini uyarir.

Bunun sonucunda IFN-a, TNF-a, IL-6 ve diger proinflamatuvar sitokinlerin Giretimi artar.

Dogal ve adaptif antiviral immiin yaniti gliclendirerek viral replikasyonun kontrolline katki saglar.

Therapeutic strategies for human poxvirus infections: Monkeypox (mpox), smallpox, molluscipox, and orf. Travel Med Infect Dis. 2023
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