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* Genellikle 5 yas alti cocuklarda
* Genc eriskin hasta grubu

* Hafif seyirli

 Bulasiciligi yuksek




Tarihce

e HFMD vakalari ilk olarak 1957'de
Kanada ve Yeni Zelanda'da klinik
olarak tanimlanmistir

* Hastaliga, 1960'taki benzer bir
salginin ardindan Thomas Henry
Flewett tarafindan "El Ayak Agiz
Hastaligi" adi verilmistir




HFMD Etken

* Picornaviridae
* Non-polio enterovirus

* Human Enterovirus
(HEV)-A

e Zarfsiz tek sarmalli RNA
* 30 nm c¢apli virion
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Genogruplar

HEV71 - circulating genotypes, 1970 - present
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Coding VP4/\VP2
Region

HFMD Etken

* Coxsackie virus-16 (CA-16)
Avrupa ve Amerika

CA-6 atipik dokuntu

CA-10 daha nadiren etken

* Enterovirus-71 (EV-71)
Asya-Bati Pasifik

Daha ciddi klinik tablo e Wb

Mortalite ve sekel o //4 |\l

Salginlarla daha cok iliskili | iy \\\\
HRV-CI 3 X




Viral
Replikasyon

intestinal epitel hiicrelerinde
ilk replikasyon

inkiibasyon periyodu 3-6 giin

Semptom sonrasi ilk bir hafta
en bulasici

Ust solunum yollarinda
replikasyon ilk 2 hafta belirgin

* Tipik olarak 2-4 hafta viral
shedding

e Sacilim 12 haftaya kadar
uzayabilir

Enteroviruses
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HFMD Bulas

Oral
sekresyonlar

Nazal
sekresyonlar

Vezikul sivisi




Viral Reseptor

P-selektin glikoprotein ligand-1 (PSGL-1)

Human scavenger receptor class B
Member 2 (SCARB2)

Syalic-acid-linked glycans

Komplikasyon patogenezinin aciklanmasi
Konak hucreye giriste anahtar

Farkli tropizm ve replikasyon dinamikleri




HFMD Eriskin Impakti

Eriskinlerde koruyucu Maternal kord kaninda
notralizan antikorlar seropozitivite

Maternal antikorlarin
azalmasiyla beraber Geng eriskinlerde nétralizan
cocuklarda hastaliga antikor titrelerindeki disusle
yakalanma igin yillik %12 birlikte tekrar duyarli
artis ile bes yasta ortalama populasyon ortaya ¢ikiyor
%50 risk




HFMD Yayilim
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dinamikleri Basing hPa
Nem %
Hava kirliligi

(PM2.5, PM10, NO2,
03, SO2)



HFMD Epidemivoloji

Yaz mevsiminde ve Tropikal ve subtropikal

sonbaharin ilk haftalarinda MBI = izl bolgelerde yil boyu hastalik
havalarda risk artar o
salginlar gorulebilir

Bati Pasifik Bolgesi’'nde
Japonya, Malezya, Singapur, ABD’de California,
Avustralya, Vietnam, Kore, Philadephia, New York ve
Brunei Darussalam, Avrupa’da Isvec ve Fransa’da
Mogolistan ve Cin’de EV-71 da salginlar
salginlar
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A Guide to Clinical Management
and Public Health Response

for Hand, Foot and Mouth

Disease (HFMD)

Klinisyen

&

Halk Saglig|
Isbirligi

* WHO Regional Office for the Western Pacific

* REDI (Regional Emerging Diseases Intervention) Centre

* Sirveyans, epidemiyoloji ve hastalik yiki, etiyolojinin belirlenmesi ve bulas dinamikleri,

patogenez, laboratuvar tani, klinik 6zellikler ve vaka yonetimi, 6nleme ve kontrol



HFMD Salgin Yonetimi

Surveyansin
olusturulmasi ve
guclendirilmesi

Enfeksiyon kontrol
tedbirlerinin
guclendirilmesi

Kurumlar arasi/sektorler
arasi isbirliginin ve
koordine risk iletisiminin
guclendirilmesi

lyi hijyen ve temel
sanitasyon konusunda
bilgilendirme ve egitim
kampanyalari yartitmek

Klinik vaka yonetimi
iyilestirilmesi

izleme ve degerlendirme

Salginlar sirasinda
anaokullarina, kreslere ve
okullara yardim
saglanmasi

Salginlar sirasinda bilgi
alisverisinde bulunmak
ve en iyi uygulamalari
yayginlastirmak



Semr

0to

D

mlar

* Ates

* Halsizlik

* [stah kayb
* Bogaz agrisi

* Agi1z ici Ulserler ve/veya tipik dokiint



Hand, Foot,
Mouth Disease
on the Arms,
Legs, and Butt.
That is lllogical.

Posterior oral kavitede multiple agrili oral
ulserler

El ayasi ve ayak tabaninda papiulovezikiiler
dokinti

Gluteal bolge, diz, dirsek tutulumu

Jeneralize olabilir

Agrili ve genellikle kasintisiz kirmizi (deri rengine
gore kirmizi beyaz gri olabilen) doklntuler

Dliz zeminde kirmizi makdllerle baslar agrili
papul ve vezikillere ilerler

Lezyonlar skar birakmaksizin spontan iyilesir

Sekonder bakteriyel enfeksiyonlar nadirdir
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DermNet”

All about the skin

Small aphthae like vesicles on the tonge tip in hand, foot Heel vesicles in hand, foot and mouth disease

The typical "American football” oval shaped vesicles in
hand, foot and mouth disedase and mouth disease
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QekrmNet p

sbout the skin

Palatal vesicles in hand, foot and mouth disease (HFi- A family outbreak of hand, foot and mouth disease - it is
patients) highly contagious! (HFM-patients)
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All about the skin
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A family outbreak of hand, foot and mouth disease - it is Vesicles in a father and daughter on the dorsal hands in
highly contagious! (HFM-patients) hand, foot and mouth disease (HFM-patient?)



DermNet" Den;1Net"

Al about the skin All about the skin

Stomatitis in HFMD




HFMD'ye yakalandiktan 4-8 hafta
sonra iyilesme déneminde

El ve ayak tirnaklarinda kayip
(onikomadesis)

Avuc ici veya ayak tabaninda
deskuamasyon

CV-AG6 ile daha sik iliskili

Gecicidir ve tirnak buylimesi tedavi
olmaksizin yeniden baslar




Hand, Foot and Mouth Disease / Herpangina

Central Nervous System Involvement

Automatic Nervous System Dysregulation

Cardiopulmonary Failure

Herpangina

Aseptic meningitis

Brainstem
encephalitis

Encephalitis

Encephalomyelitis

Acute flaceid paralysi

Autonomic nervous
system (ANS)
dysregulation

Pulmonary oedema/
haemorrhage

Cardiorespiratory
failure

Proposed Case Definition

Febrile illness with papulovesicular rash on palms and soles,
with or without vesicles/ulcers in the mouth. Rash may
occasionally be maculopapular without vesicular lesion, and
may also involve the buttocks, knees or elbows, particularly in
younger children and infants.

Febrile illness with multiple oral ulcers on the posterior parts
of the oral cavity.

Febrile illness with headache, vomiting and meningism
associated with presence of more than 5— 10 white cells per
cubic millimeter in cerebrospinal (CSF) fluid, and negative
results on CSF bacterial culture.

Myoclonus, ataxia, nystagmus, oculomotor palsies, and bulbar
palsy in various combinations, with or without MRI.

In resource-limited settings, the diagnosis of brainstem
encephalitis can be made in children with frequent myoclonic
jerks and CSF pleocytosis.

Impaired consciousness, including lethargy, drowsiness or
coma, or seizures or myoclonus.

Acute onset of hyporeflexic flaccid muscle weakness with
myoclonus, ataxia, nystagmus, oculomotor palsies and bulbar
palsy in various combinations.

Acute onset of flaccid muscle weakness and lack of reflexes.

Presence of cold sweating, mottled skin, tachycardia,
tachypnea, and hypertension.

Respiratory distress with tachycardia, tachypnea, rales, and
pink frothy secretion that develops after ANS dysregulation,
together with a chest radiograph that shows bilateral
pulmonary infiltrates without cardiomegaly.

Cardiorespiratory failure is defined by the presence of
tachycardia, respiratory distress, pulmonary cedema, poor
peripheral perfusion requiring inotropes, pulmonary congestion
on chest radiography and reduced cardiac contractility on
echocardiography.



EV-/1 Patogenez

Fare modellerinde deri ve oral mukoza skuamoz hiicrelerine
tropizm

Norotropizmde giris reseptorleri (PSGL-1, SCARB2 ve Syalic-acid-
linked glycans), hiicresel immiin yanitlarda azalma, sitokin-
kemokinler etkili

Norovirilansta baslangic/infektif viral yiilk 6nemli etken

HLA-A33 profili kardiyopulmoner komplikasyonlar icin belirleyici
olabilir

Pulmoner odemde IL-6, TNF-alfa, IL-1 beta, IL-10, IL-8, IP-10,
MCP-1 ve MIG artmis, T lenfositler ve NK hiicreler azalmis

Yas, cinsiyet ve komorbidite gibi konak faktorlerinin roli belirsiz

Viral genom mutasyonlarinin nérotropizme etkisi
gosterilememis



Fatal EV-71 CNS Patoloji

* Hipotalamus, beyin sapi, spinal kord ve

serebellar dentat nucleus Perivascular cuffing and parenchymal Enterovirus 71-infected neuron showing
. . . infiltration by inflammatory cells in cytoplasmic viral RNA (in situ hybridization,
¢ Retrog rad perlfe ral motor néron viral the human medulla in Enterovirus 71 magnification x 40 objective)
yayi limi encephalomyelitis (Haematoxylin and eosin

stain (H&E), magnification x 10 objective)

Hayvan calismalari ile desteklenen bazi insan
otopsi bulgulari noral invazyonda motor

. Je . | ..‘ ’
yolaklarin rol oynuyor olabilecegini e o
gosteriyor ST S £ 5V
* Fokal 6dem AP N -
« inflamatuvar hiicre infiltrasyonu Tl | }
* Noronofaji 5 R 1 ~.'
* Sitoliz L | e o -

* Perivascular cuffing



Sekonder sifiliz

Kayalik daglar
benekli atesi

WEEHES

Rubella

Avyiricl Tani

Scabies

Kawasaki

Jeneralize zoster

Varicella

Aftoz stomatit

Eritema
multiforme

nekroliz

Stevens Johnson

sendromu

Chemotherapy-
induced acral
erythema

G_AS/Staph
Impetigo

Bill6z insekt
bite reaksiyonu

Atopik dermatit
Diaper dermatit




* Tani genellikle klinik
* BSL-2 gerekli
 Serolojik testler dikkatle yorumlanmali

e Dogrulama icin hiicre kultara (cell lines
MRC-5, HEL, Hela, L20B) yuksek maliyetli,

H F M D Ta NI zaman alici ve emek yogun

* Virus izolasyonu sonrasinda notrolizan
antikor titrelerine bakilabilir (5-7 glin) rutin
tanida kullanilmaz herd immunity icin
anlamli

e Laboratuvara dayali stirveyans ve
seroprevalans hizli halk sagligi yanitini
tetiklemek icin degerli



HFMD PCR

* VP1 ve VP2/4 gen bolgeleri
e EV-71 spesifik RT-PCR daha hizli, basit ve daha disuk maliyetli

* Tani sansini artirmak icin tim hastalardan NF swab + iki vezikil / iki
rektal swab orneginin VTM icerisine alinmasi onerilir

* Cocuklarda tani icin, uzamis sacilimi gostermede ve slirveyans amacli
diski/rektal swab 6rneginden PCR

* Diski/rektal swab orneklerinde tesadifi pozitiflik olabilir
* Vezikil sivisi etken/aktif enfeksiyonu saptamada daha 6nemli
* BOS orneklerinden etken saptanma oranlari %5 civarinda



e Olasi komplikasyonlari ve EV-71’i 6ngorebilmek icin
hizli tani

* Anti EV-71 monoklonal antikorlari ile spesifik IFA:

HFMD Basit hizli maliyetli

* RT-LAMP: Hizli ve duyarl ama genotiplendirme

POC Test vapilamaz

* Hizli antijen testleri: Standardizasyon ve
karsilastirmali degerlendirme gerektirir, rutin ticari
olarak kullanimda degildir



HFMD Saglik Bakim Arayis

Genellikle saghk bakim hizmeti almayi gerektirmeyen minér bir tablo
Gunler icerisinde kendiliginden sinirlanir
Mukokutanoz/komplike olmayan HFMD evde takip

6 ayliktan kuctk bebekler, immunsupresif kisiler, oral alim bozuklugu ve 10 gtinden uzun
siren semptomlar varliginda hastane basvurusu 6nerilmelidir

Uzamis ates CNS tutulumu icin risk belirleyicisi
Komplikasyon dusindirecek semptomlarin varliginda yatis

Otonom disregiilasyon varliginda YBU



HFMD
Self-Care

Soguk popsicle/dondurma

Soguk su/icecek yudumlama

Ihk icecekler/caylar

Tuzlu su gargara

Asitli gidalardan, baharattan ve sodadan kaginma
R2 veya yumusak gida tiiketimi

Aktif/pasif sigara iciciliginden kaginma

Yeterli sivi alimi

Istirahat




HFMD Tedavi

» Spesifik antiviral tedavisi yoktur
7-10 gunde spontan duzelme

* Semptomatik tedavi

e Rehidrasyon

* Agri palyasyonu

Topikal oral anestetik uygulama
Parasetamol/NSAIDs

Cocuklarda Reye sendromu riski sebebiyle aspirinden kaginiimali



HFMD Komplikasyon Tedavi

* IVIG

Havuzlanmis imminglobulinde bulunan noétralizan antikorlar

Beyin sapi tutulumu ve otonom disreglilasyonda immunmodulator
Anektodal olarak otonom disreglilasyon ve pulmoner 6deme gidisi azaltiyor
Randomize kontrollt klinik calismalar ve glcli kanitlar yok

Risksiz degil

Pahall



HFMD
Tedavide
Adaylar

* Pelargonium sidoides extract EPs 7630
Imminmodiilatér herbal ilac denemeleri TR
ClinicalTrials.gov, identifier (NCT06353477)

EV-A71'in VP1 kapsid proteininden tiretilen SP81
peptidi guclt antiviral aktiviteye sahip

EV-A71'e karsi umut verici bir antiviral aday
Sitoprotektif

EV-A71'e karsi dogrudan virls inaktivasyonu


http://clinicaltrials.gov/show/NCT06353477

Assessment

iagnosis

D

Treatment

Monitoring and Reassessment

MANAGEMENT ALGORITHM OF HAND, FOOT AND MOUTH DISEASE (HFMD)/Herpangina

Presumptive Diagnosis:
o HFMD
*  Fever or history of fever
* Papulovesicular rash on hand and foot
with or without oral ulcers
o Herpangina
*  Fever or history of fever

Warning Signs of CNS Involvement: (one or more of the following)

« Vomiting

* Lethargy

« Agitation/irritability
e Myoclonic jerks

e Fever 239°C or 248 hours

* Limb weakness

* Truncal ataxia
* “Wandering eyes”
« Dyspnea/tachypnea

Special Consideration:
- Anxious parents
- From remote area/poor access to healthcare

* Mottled skin

*  Oral ulcers
: .
Absent Present
v i v v
HFMD with CNS Involvement Stage HFMD with Autonomic Nervous System (ANS)
Uncomplicated HFMD/Herpangina Stage (Aseptic Meningitis/Brainstem Dysregulation Stage HFMD with Cardiopulmonary Failure Stage
(May be sent home) Encephalitis/Encephalomyelitis)* (Pediatric ICU) (Pediatric ICU)
(Pediatric Ward)

Criteria: Criteria Criteria: Lriteria:
Patients with any of the following and no Patients with HFMD/Herpangina and any of the Patients with CNS Involvement and any of the Patients with ANS Dysregulation and any of the
warning signs: following: following: following:

© Skin rash
© Oral ulcers
Laboratory Test:
© Optional
Treatment:
o Paracetamol
o Adequate fluid intake
Monitoring:
o Educate parents to watch out for
warning signs
o Clinic follow up every 1 - 2 days for the
next 7 days (if possible)

Laboratory:
Samples for virological investigation
(for CNS Involvement Stage,
Autonomic Nervous System
Dysregulation Stage and
Cardiopulmonary Failure Stage) :

- Throat Swab

- Vesicles

- Rectal Swab/Stool

- CSF

© Meningism

© Myoclonic jerks

o Ataxia, tremors

© Lethargy

o Limb weakness

Laboratory Test:

o Full blood count

o Blood glucose

© CSF examination

o Echocardiography (May be considered)

© MR, if needed (CT scan is not recommended)

Treatment:

o Paracetamol

© Oxygen

o Intravenous immunoglobulin (IVIG) *
(Recommended in patients with encephalitis
plus acute flaccid paralysis; may be considered
in patients with brainstem encephalitis)

Monitoring

o Vital signs

= To transfer to ICU if resting heart rate
>150/min and/or hypertension
© Myoclonic jerks

o Resting Heart rate 150- 170/min
o Hypertension
o Profuse sweating
o Respiratory abnormalities (tachypnea, labored
breathing)
Laboratory Test:
o Full Blood Count
o Blood glucose
o CSF examination
o Arterial blood gas
o Echocardiography
o Chest X-ray
Treatment:
o Judicious intravenous fluid therapy
o Consider early intubation o=
o IVIG
o Inotropes:
= Dobutamine
= Milrinone
Monitoring
o Vital signs
o Central venous pressure
o Arterial blood gases
o Echocardiography

o Hypotension/Shock
o Pulmonary edema/hemorrhage
o Heart failure
Laboratory Test:
o Full blood count
o Blood glucose
o Arterial blood gas
o Echocardiography
o Chest X-ray
Blood culture (if septicemic shock cannot be
excluded)
Ireatment:
o Judicious intravenous fluid therapy
o Mechanical ventilation
o Inotropes: Milrinone, Dobutamine,
(Dopamine or epinephrine is not
recommended)
o IVIG may be considered if not previously used
Monitoring
o Vital signs
o Central venous pressure
o Arterial blood gases
5 Echocardiography

o

* Patients with aseptic meningitis generally have a good
prognosis, IVIG is not indicated

Indicotions: Perst and frég ok persh
hycardia, piratory  ab lities, P
S ing oxygen saturation level, poor tissue perfusion,

oltered sensorium




Diagnostic and Clinical Management pitfalls

Failure to make a diagnosis of HFMD/Herpangina

Failure to recognize warning signs of CNS involvement

Failure to detect signs of autonomic nervous system dysregulation

Failure to closely monitor HR and BP in children with CNS involvement

Over reliance on laboratory results and imaging tests instead of clinical judgment to
assess and manage patients(e.g. Chest X-ray for pulmonary oedema)

Use of rapid fluid boluses when resuscitating children with cardiac dysfunction

Inappropriate use of IVIG in children with aseptic meningitis
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HFMD
Korunma rl ! . é

Avoid close Cover your Frequent hand Clean and
Kemoprofilaksi yok contact coughs & washing with disinfect surfaces
with sick people sneezes soap and water (toys, eating utensils,
Bulas zincirinin non-farmasotik olarak kirilmasi toilet ﬂOOl')

El hijyeni
Temas izolasyonu

Ortam dezenfeksiyonu

D)
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Stay at home Avoid touching Eat nutritious &
if you your face with balanced diet
Ulkemizde kullanimda asisi yok are sick unwashed hands

DNA-based bivalan/tetravalan asi calismalari
(EV-71, CA-16, CA-10, CA-6)

2015 yilinda Cin’de EV-A71 asisi mevcut, capraz
enteroviral immunite saglar

FDA onayli agisi yok









