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Distribution Map of Anthrax
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Vaka Sayisi

Sarbon vaka sayilari, Turkiye
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Sarbon vaka sayilari, Turkiye
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OLGU 1

24 yas, erkek
Sol yanakta ve yuzde kasinma

4 gun once hasta bir hayvanin kesilmesi ve
etinin dogranmasinda yardim etmis

Et ile temas ettikten sonra sol yanaktaki
lezyonda kasinti, sisme ve daha sonra siyah
beneksi lezyon olustugunu ifade ediyor



A:38.8°C

N: 92/dk

TA: 130/80 mm/Hg
SS: 20/dk




Laboratuvar

WBC: 18600/mm3,

ESR: 24 mm/sa,

CRP:55 mg/L (0-5 mg/L)

Gram: bol polimorfonukleer l6kosit , gram (+) basil
Kaltlrlerde treme yok

Tedavi

* Kristalize penisilin; 4 x 6 milyon Unite
4. gln 6dem ve hiperemi geriledi

* Tedavi suresi; 5 gun



SARBON

* Coban cibani, karakabarcik, antraks

BILDIRIM SISTEMINDE YERALAN HASTALIKLAR
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| ~Anthrax
(Bacillus an thracis)

Gram pozitif

Aerop/fakiltatif anaerop,

Endospor olusturan,

1.2-10 um uzunlugunda ve 0.5-2.5 um kalinhiginda
olabilen bir basildir

Ot yiyen hayvanlarin hastahgidir







» Klinik 6rnekten B. anthracis’in izolasyonu ve bakterinin dogrulanmasi

» KapsUlli basilin goriilmesi

» PCRile B. anthracis DNA’sinin tespiti

> immiinohistokimyasal boyama ile klinik érneklerde B.anthracis’in
gosterilmesi



Spor form inaktivasyonu;

> 140°C’de 30 dk
> 180°C’de 2 dk’da inaktive olur

» Yuksek konsantrasyonlarda formaldehit (%5-10),
» Gluteraldehit (%2-4),
» Hidrojen peroksit,

» Perasetik asit




Sarbon basili dongusu
=

1 Sporlar insan ya da hayvan dokusuna girdiginde

B.antracis sporlari farkli uygun kosullarda cogalabilen aktif hiicrelere
cevre kosullarinda ve dénisirler

toprakta uzun siire -
canhhgini koruyabilirler

Bakteri aktif hale geldiginde
cogalir, toksin Uretir ve ciddi
hastalik ve 6lime neden
olabilir.



Epidemiyoloji

A. Dogal kazanilmis sarbon
B. Biyoterdrizm iliskili sarbon

Naturally Occuring Antrax Bioterrorism-Releated Antrax




A. Dogal kazanilmis sarbon

1. Endiistriyel kékenli sarbon;

B. anthracis sporlari ile
kontamine hayvansal Griinlerin
sanayide islenmesi esnasinda
olusur.

e kegcikili,
e vyln, deri,
e post ve kemik gibi

2. Tarimsal kdkenli sarbon;

Hastalikli veya 6len hayvanlarin
kesilmesi,

derisinin yluzulmesi,

etinin kiyilmasi sonucu direk
temasla deri sarbonu ,

enfekte etlerin yenilmesi ile
gastrointestinal sistem sarbonu
gelisir.

Ulkemizde gériilen sarbon olgulari genellikle tarimsal kdkenlidir



Risk Gruplari

Hayvancilikla ugrasanlar
Cobanlar

Kasaplar

Mezbaha iscileri
Dericilikle ugrasanlar
Veteriner hekimler

Madde kullanicilari

Laboratuvar calisanlari

Dekontamine edilmeyen bolgelerde yasayanlar



Enfekte yara ve akinti ile direkt ve indirekt temas
sonucu enfeksiyonun insandan insana bulasma riski
vardir.

20 glinlik bebek, periumblical bélgede deri sarbonu,
2 hemsire, 1 temizlik personeli

Yakupogullari Y, Koroglu M. Nosocomial spread of Bacillus anthracis. J Hosp Infect 2007; 66: 401-2.



B. Biyoterorizm lliskili Sarbon

FRATE Corvars 1o Disaes Conliad v Trenlion I

Amerika, 2001

22 vaka ——

11 deri sarbonu, 11 akciger sarbonu (5 6lim)
32000 kisi antibiyotik proflaksisi aldi

w et Foad el | Spcitgaes

Tt e ca lipetne Catemorv &

Detriclen




Olgu 2

33 yas, erkek hasta

Karinda sivilce benzeri yara ve sislik sikayeti
2 hafta 6nce kurban kesimi

Fizik Muayene

A:36.8°C

N: 78/dk

TA: 110/70 mmHg

SS: 18/dk



Olgu 2

-

karin sag Ust kadranda 4x5 cm
boyutunda,

sag on kolda ise 0,5 cm etrafi hiperemik
ve 6demli, ortasinda nekrotik skari
bulunan lezyonlar




Olgu 2

Laboratuvar

WBC: 9800/mm3,

ESR: 23 mm/sa,

CRP:5.8 mg/dL (0-0.8 mg/L)

Gram boyama: kisa zincirli buyuk gram (+) basiller,
PMNL

Kalttrlerde treme yok
Tedavi

Ampisilin sulbaktam 4x2 gr IV, 7 gun



Patogenez

How the Bacterial Toxin “Lethal Factor" Results in the Fatal Spread of Anthrax
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A lethal factor (LF)
. protective antigen (PA) PA63
extracellular space edema toxin  (ET) A\ edema factor (EF)

lethal toxin  (LT)

Y anthrax toxin receptor (ATR)
anti-PA antitoxin
adenosine triphosphate (ATP)

cyclic adenosine monophosphate
(CAMP)

mitogen-activated protein kinase
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HHS Public Access

/§C Author manuscript

Health Secur. Author manuscript; available in PMC 2016 November 01.

Published in final edited form as:
Health Secur. 2015 : 13(6): 365-377. doi: 10.1089/hs.2015.0032.

Antitoxin Treatment of Inhalation Anthrax: A Systematic Review

Eileen Huana. MPH. Satish K. Pillai. MD. William A. Bower. MD. Katherine A. Hendricks.

11 veritabani ve FDA internet sitesi
28 hayvan calismasi, 3 insan vakasi

cHeen ruang, virr, Is an UKIOLE relow, UNice 01 ine uirector, oausn n. ruail, Mu, 1s ivieaical

Hayvan calismalari;

tek basina antitoksin--------------- artmis sagkalim
Erken ab tedavisi + antitoksin tedavisi---------- sagkalim benzer
Gecikmis ab tedavisit antitoksin tedavisi----------- artmis sagkalim

\/irninia Quean E Marman PharmN MRS ic Acenriata Nirartar far Qrianca Nivicinn nf Qtratanis

3 insan vakasi
Antitoxin kullanilan 3 olgunun 2'sinde sagkalim

PhD, is Supervisory Health Scientist, Office of Infectious Diseases, National Center for
Immunization and Respiratory Diseases, CDC, Atlanta

Ciddi sistemik sarbon vakalarinda antibiyotik tedavisine ek

olarak antitoksin tedavisi onerilir
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Anthrax immune globulin
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Raxibacumab
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KLINIK TABLOLAR

1- Deri sarbonu

2- Gastrointestinal sarbon
3- Akciger sarbonu

4- Enjeksiyon sarbonu

Bu yerlesim yerlerinden herhangi birinden lenfohematojen yayilim ile
sepsis, menenijit gibi agir, oldurtcu klinik tablolar gelisebilir.



KLINIK TABLOLAR

Send Orders for Reprints to reprints@benthamscience.ae

10 Recent Patents on Anti-Infective Drug Discovery, 2015, 10, 10-29

Human Anthrax as a Re-Emerging Disease

Mehmet Doganaya'b" and Hayati Demiraslan®

. tious Diseas.  Human Anthrax as a Re-Emerging Disease Recent Patents on Anti-Infective Drug Discovery, 2015, Vol. 10, No. I 19
Deri: %96-98 onoses Worki
Akci ge r-%1-2 Table3.  Clinical form of anthrax and outcome: An analysis of reported cases in Turkey between 1990-2008%,
H Revised: Ocotobe
GIS: %1-2
ADSTFRCtT ANMrax is primarily Clinical pictures Cases Death
which is a gram-positive, aer T
thracis spores are highly resistz Number of cases % Number of death %
agents and disinfectants. For tl
the use of bioweapon and/or b Cutaneous anthrax 413 96.3 4 0.97
. cts wild and do
Mortalite rinated animal Gastrointestinal anthrax 10 23 5 50
. s still endemic |
Deri: %1-3 fiddle East, We Oro-pharyngeal :
s g free of anthr Intestinal 2
AkC'ger:%SO'SO reak. Currently
ic. 0 -related anthray Anthrax meningitis f*#* 13 6 100
GIS. 1)50'75 also a threaten |
. rical perspectiy Total 429 100 15 35
ment.
Kevwords: Anthrax, bioterrorism * Modified from the references; 16 and 31.
anthrax. treatment. ** 2 cases died duc to sepsis and 2 cases also died as a result of airway obstruction, extensive edema and toxemia,
*** Meningitis originated from cutaneous lesion in 3 cases.







VECTOR-BORNE AND ZOONOTIC DISEASES
Volume 16, Number 1, 2016

© Mary Ann Liebert, Inc.

DOI: 10.1089/vbz.2015.1835

Human Cutaneous Anthrax, the East
Anatolian Region of Turkey 2008-2014

Emine Parlak and Mehmet Parlak




82 hasta
30 (%36.6) kadin, 52(%63.4 ) erkek

Inkiibasyon siiresi: 4.5+ 3.8 giin

69 (%84) hasta basvuru oncesi antibiyotik kullanmis

En cok etkilenen grup ev hanimlari (%37) ve hayvancilik (%32) ile
ugrasanlar

En sik lezyon parmaklarda ve kollarda

Tum hastalarin hastalikh hayvan ile temas dykusu var

Kltir pozitifligi %13.4

Tedavide %78 hastada penisilin grubu
Bir hasta anthraks menenjiti nedeni ile exitus










Gastrointestinal Sarbon

Kontamine et, diger gidalar
Semptomlar 2-5 giin sonra ortaya cikar

Tek veya birden fazla tlser ve yaygin mukoza
odemi, batinda asit

Mezenterik lenf bezleri sis ve hemorajiktir.

1. Orofaringeal sarbon
2. Barsak sarbonu



Gastrointestinal Sarbon

Nadir,
Tanimak zor...

Barsak sarbonunda

diski, kusmuk veya asit sivisi 6rnekleri




International Journal of Infectious Diseases (2009) 13, e456—e458

INTERNATIONAL SOCIETY

FOR INFECTIOUS DISEASES

http: //intl.elsevierhealth.com/journals/ijid

CASE REPORT

A case of pneumonia caused by Bacillus anthracis
secondary to gastrointestinal anthrax

Meliha Meric **, Ayse Willke?, Bahar Muezzinoglu®,
Aynur Karadenizli ¢, Tulay Hosten ¢

? Kocaeli University, Medical Faculty, Department of Clinical Bacteriology and Infectious Diseases, Kocaeli, Turkey
" Kocaeli University, Medical Faculty, Department of Pathology, Kocaeli, Turkey

“Kocaeli University, Medical Faculty, Department of Microbiology, Kocaeli, Turkey

9 Kocaeli University, Medical Faculty, Department of Anesthesiology and Reanimation, Kocaeli, Turkey

Received 27 May 2008; accepted 10 December 2008
Corresponding Editor: Mark Holodniy

KEYWORDS Abstract  We present herein an unusual case of anthrax pneumonia secondary to gastrointest-
Bacillus anthracis; inalinfection. In this case, severe abdominal pain occurred during the course of a stent placement
Anthrax; procedure. The patient had undergone surgery with the prediagnosis of intestinal ischemia. On
Pneumonia; the second postoperative day, pneumonia developed and B. anthracis grew as the etiologic agent.
Gastrointestinal anthrax Pathological examination of small-bowel sections revealed findings in accordance with anthrax.

© 2009 International Society for Infectious Diseases. Published by Elsevier Ltd. All rights reserved.




Akciger Sarbonu

~ hemorajik mediastinal lenfadenit

Lenf diglmlerinde hemorajik nekroz

2-5 gln icinde hafif ates, kirginlik ve yorgunluk sikayetleri ile
baslar

Ates, tasikardi, oksuruk, dispne, siyanoz
toksemi, suur bulanikligi ve koma geliserek 6lim

PAAG de mediastinal genisleme, pndmoni ve
bronkopnémoni bulgulari

Balgam veya plevral mayi drnekleri ve kan kaltura ile tani konabilir




Akciger Sarbonu
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Azarkar and Zare Bidaki BMC Res Notes (2016) 9:141 B M C Resea rCh N OteS
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@ CrossMark

A case report of inhalation anthrax
acquired naturally

Zohreh Azarkar' and Majid Zare Bidaki®




Enjeksiyon Sarbonu

Yumusak doku enfeksiyonu
Agri yok

Apse yok .
Sepsis, Sok =7 A~ q

Kan kiltird pozitifligi | ~
Yiiksek mortalite r_j ‘,1

iskocya, enjeksiyon sarbonu
2009-2010 eroin kullanicilari, salgin

Kontamine igne, koklama, soluma
119 vaka, 13 6lim

- Ramsay CN, Stirling A, Smith J, Hawkins G, Brooks T, Hood J, et al. An outbreak of infection with Bacillus anthracis in injecting drug users in
Scotland. Euro Surveill 2010; 15(2): 2-4.

- National anthrax outbreak control team. An outbreak of anthrax among drug users in Scotland, December 2009 to December 2010. Health
Protection Scotland 2011.



Enjeksiyon Sarbonu

Injection anthrax--a new outbreak in heroin users.
Grunow R, Verbeek L, Jacob D, Holzmann T, Birkenfeld G, Wiens D, von Eichel-Streiber L
Grass G, Reischl U. Dtsch Arztebl Int. 2012 Dec;109(49):843-8.




Sarbon Menenijiti

Deri, akciger ve barsak gibi primer yerlesim odaklarindan
lenfohemotojen yayilim sonucu gelisir.

Beyin omurilik sivisi hemorajiktir, damarlarda trombius ve
kortikal hemoraji gézlenir.

Mortalite >%90

Klinik tablo akut hemorajik menenijittir.




Olgu 3

* 46 yas, Kadin, Yozgat

* Bas agrisi ve bilin¢ bulanikhgi

* Bir hafta once hastaliktan 6len iki kuzunun derisini ylizdugi ve
etlerini yedigi ogrenilmis

* Hayvan derisi ile temastan Uc¢ gin sonra sol el bileginde
kizarikhk fark eden hastaya, basvurdugu saglik ocaginda deri

sarbonu tanisi ile prokain penisilin G (800.000 U/12 saat, IM)
tedavisi verilmis.

Iki glin bu tedaviye devam eden hastada;

* Bas agrisi, bilin¢c kaybi



Olgu 3

Fizik Muayenesinde

* Genel durumu kotd, bilinci kapali, sesli ve agrili uyaranlara yaniti
yok

* A:38.7°C, TA: 90/70 mmHg, N: 104/dk, SS: 38/dakika

* Sol kolda belirgin 6dem ve sol koltuk altinda yaklasik 2 cm ¢capinda
sert lenfadenopati ve sol bilek radiyal ylizde yaklasik 1 cm capinda
deriden kabarik hiperemik lezyon

* Ense sertligi (+)

Laboratuvar

e WBC: 21.300 /uL (%86 notrofil),

e Hg:13.3 g/dL,

e Plt: 117 x 103/uL

 BFT normal, AST: 95 U/L, ALT:33 U/L ve LDH: 33 U/L
* Kraniyal BT: Beyin parankiminde yaygin 6dem



Olgu 3

BOS bulgulari:

GoOrundm hemorajik,

Silme eritrosit, 40/mm?3 I6kosit (%80 notrofil),

Protein 237 mg/dL, glukoz 66 mg/dL (es zamanli KS 203 mg/dL)
Gram boyamasinda bol gram (+) basil

Kiltarde B. anthracis Gredi.

Penisilin G MiK: 0.06 mg/L
Siprofloksasin MiK: 0.032 mg/L

Tedavi:
kristalize penisilin G (24 mU/giin V)
vankomisin (2 g/glin V)

+ Dekzametazon 16 mg/gin

Izleminin 2. glini hasta solunum yetmezligi nedeniyle kaybedildi.



AYIRICI TANI

KLINIK FORM

AYIRICI TANIDA DUSUNULMESI
GEREKEN HASTALIKLAR

DERI SARBONU

Karbonkiil,

Erizipel

Seliilit

Orf

Tularemi

Primer sifiliz sankin

Tropikal ilser

Nekrotizan yumusak doku
enfeksivonu (Ozellikle agir deri
sarbonu klinik formu ile kansr)

INHALASYON SARBONU

Adpik pnémoniler

Akut bakteriyel mediastenit
Aort anevrizma riiptiiri
Siiperior vena kava sendromu
Sarkoidoz

GASTROINTESTINAL
SARBON

OROFARINGEAL

Streptokok tonsillofarinjiti
Ludwig anjini

Vincent anjini
Parafaringeal apse

Derin boyun enfeksiyonlan

BARSAK

Akut gastroenteritler

Gida zehirlenmeleri

Akut kann yapan nedenler
Nekrotizan ishaller

SARBON MENENIITI

Subaraknoid kanama
Diger hemorajik menenjit yapan
nedenler




Etkili

v’ Penisilin

v" Aminoglikozid
v Kinolon

v' Karbapenem
v’ Tetrasiklin
v Vankomisin
v Klindamisin
v’ Rifampisin
v’ Sefazolin

v’ Linezolid

Tedavi

Etkisiz




Doksisiklin ve siprofloksasin ilk tercih olarak kabul ediliyor

Ulkemizde insan vakalarindan izole edilen

138 B. anthracis izolatinda penisilin direnci ve
beta laktamaz Uretimi yok

Metan G, Doganay M. The antimicrobial susceptibility of Bacillus anthracis isolated from human cases: A

review of the Turkish literature 2009. Turkiye Klinikleri J Med Sci 2009; 29: 229-35.

Ulkemiz icin deri sarbonunda halen penisilin G ilk tercihtir

Biyoteror etkeni olarak kullanilan suslarin penisiline azalmis
duyarhlk gosterdigi unutulmamali




Tedavi

Antibiyotik Cocuk dozu
Hafif deri sarbon penisilin'§2 5 000 — 50 000 U/kg/giin, 4 esit dozda
800000 U, 12 veya 24
saatte bir IM
Amoksisilin -~ 4x500 | > B0 kg: 3 x 500 mg/giin, oral
mg, oral <0 kg:40 mg /kg. 3 esit dozda, oral
Doksisiklin 2x100 8 yas onerilmez. Zorunlu durumlarda;
mg /giin oral <8 yasg, 2.2 mg/kg/ giinde 2 defa
> 8 yas ve > 45 kg: 100 mg, giinde 2 defa
oral
> 8 yag ve < 45 kg: 2.2 mg/kg, giinde 2
defa oral
Asir deri sarbonu g Kristalize  penisili| 300 000- 400 000Kl ENIRSS[(=I R BSR40 ]y

4 milyon U, her 4-6
saatte, iv

- En ¢cok 7 gln

Ampisilin 1-2 g, 4-6
saatte, iv

}0-200 mg/kg/giin, 4-6 saatte, iv

Siprofloksasin 2x400

mg/giin, iv

Cocuklara 6nerilmez. Zorunlu durumlarda,
10-15 mg/kg, giinde 2 defa iv, toplam 1 g/

giin agmamali

Tedavi siiresi 3-5 giin Onerilme

ve tedavi

7 giinii asmamahdir. Agir deri sarbonunda

hastanin atesi diistiikten sonra oral antibiyotik ile tedavi tamamlanabilir.




Sistemik Sarbon (Menenijit yok)

Bactericidal agent® Protein synthesis inhibitor*
A A
s ™ i =
| Alternatives for
. penicillin-susceptible strains 5 o g
Kinolon : . Klindamisin
veya Penisilin G veya
OR PLUS . 0
Karbapenem veya Linezolid
veya Ampisilin veya
L J . . .
Vankomisin Doksisiklin
veya
Meropenem’ . . .
Rifampisin
or 4
lmipenemt
or
Doripenem’
or * Preferred drugs are indicated in boldface. Alternative drugs are listed in order of preference for treatment for
patients who cannot take first-line treatment or if first-line treatment is unavailable.
Vancomycin T Antimicrobials with good central nervous system penetration.
§ Rifampin is not a protein synthesis inhibitor. However, it may be used in combination with other antimicrobials
drugs on the basis of its in vitro synergy.

Source: Adapted from Hendricks KA, Wright ME, Shadomy SV, et al. Centers for Disease Control and Prevention expert panel meetings on prevention and treatment
of anthrax in adults. Emerg Infect Dis 2014;20(2). Available at http://dx.doi.org/10.3201/eid2002.130687.



Sistemik Sarbon + Menenijit

Bactericidal agent* Bactericidal agent® Protein synthesis
(fluoroquinolone) ( B-lactam) inhibitor*
Ciprofloxacin Meropenem
- o Linezolid
PLUS PLUS
Kinolon Rifampisin
Moxifloxacin Doripenem

Klindamisin

OR kloramfenikol

Alternatives for
penicillin-susceptible strains

Penisilin
Ampisilin

Ratll IFC“"“ ¥

* Preferred drugs are indicated in boldface. Alternative drugs are listed in order of preference for treatment for patients who cannot take first-line treatment or if
first-line treatment is unavailable.
t Rifampin is not a protein synthesis inhibitor. However, it may be used in combination with other antimicrobials drugs on the basis of its in vitro synergy.

Source: Adapted from Hendricks KA, Wright ME, Shadomy SV, et al. Centers for Disease Control and Prevention expert panel meetings on prevention and treatment
of anthrax in adults. Emerg Infect Dis 2014;20(2). Available at http://dx.doi.org/10.3201/eid2002.130687.



Korunma ve Kontrol

Sarbon icin risk altinda olan kisilerin, kontamine materyallerin enfektif

oldugunun farkinda olmalari

* Hayvanlarin immunizasyonunda attenle spor
asisi kullanilmaktadir.

* Insanlar icin protektif antijenden hazirlanan
as! kullanilmaktadir.

* Kisa araliklarla t¢ doz yapilir ve rapellere
gereksinim vardir.



Korunma ve Kontrol

B. anthracis sporlarini inhale ettigi bilinen kisilerde

Doksisiklin 2x100 mg /Siprofloksasin 2x500 mg

ilk doz asinin hemen yapilmasi ve sonra tic doza tamamlanmasi

7 days 60 days

Activation Possible Activation Time



Anthrax Vaccine Precipitated
(AVP)

AVA




Tesekkiir ederim



