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Figure 3. Reservoirs, Sources, and Transmission Patterns for Acinetobacter in Health Care Facilities.

Infection-control measures are directed against the major epidemiclogic modes of transmission of acinetobacter, as determined maostly
from outbreaks: common-source contamination, environmental contamination, and cross-infection due to lapses in hand hygiene.** Al-
though environmental contamination is well documented as a cause of epidemic infections, there are fewer examples of environmental

contribution to endemic acinetobacter.



Table Il Distribution of the cultures from environmental samplings and
the bacteria isolated

site of the MNumber

sampling MNumber of A.b. Other Mo growth
Bed ? 6 3(2 En,Im) —
Table ? 3 2(2m) 4
Dresser 5 | 4 1En,Im,2P) —
Infusion pump & 3 2(2En) I
Pulseoxymeter 5 4 2(2m) —
ECG probe 8 — I{1E) 7
B.P. cuff 5 3 2(1E,Im) —
MNebulizer 4 — — 4
Cupboard 2 I I{m) —
service desk 2 I I{P) —
Total 56 22 18 16

A.b., Acinetobacter baoumannii; En, Enterobacteriaceae; P, Pseudomonas;
m, mixed flora (5taphylococcus spp. diphtheroid bacillus, candida,
other); B.P., blood pressure.

Aygiin G. J Hosp Inf 2002



Prevalans Anketlerinin Tasarim Sorunlari

Tasarim Sorunlar

bileseni

Hastane Hastane ornekleri Glkeyi temsil edebilmelidir
Servis Olgularin karistirichgi (case mix) yiksek ve distk

riskli bolgeleri kapsamalidir

Arastirmaci Hastane enfeksiyonlari enfeksiyonlari tanimlari
Uzerinde bilgili olmal

Veri toplama |Amaclara ve pratik imkanlara gore degisebilir

Enfeksiyon yeri |Sadece secilmis yerler dahil edilmektedir, oysa
tim enfeksiyon yerleri ele alinmalidir

Degerlendirme |Pek az calismada validasyon yapilmis, oysa
calismalari calismanin glvenilirligini artiran bir faktrodur

Clin Infect Dis 2009



Amerikan Hastanesi Deneyimi
2012-2016

Toplam 52 hasta

Ortanca yas: 65, %30 kadin

46 infeksiyon (%88), SBI: 7 (%13)
28 transfer (%54)

Exitus: 17 (%33); Olimlerin %44’ infeksiyona
bagli.



Fatal
N=17

Mean age

5 (29)
14 (82)
Length of stay 42
Comorbidities

Malignancy 11 (65)

-_ 3 (18)
-blood_ 8 (47)

Tracheal aspirate EXCY)

13 (76)

IFemale genderl W 9 (53)
_

7 (20)
58

23 (66)
26 (74)
63

10 (29)
6(17)

5 (14)
19 (54)

27 (79)

0.016
0.645
0.014
0.517
0.326

0.013

0.964

0.01
0.625

0.81



_ ONEREICEREWAER Multivariate analys

IS
OR (I o) OR (I o)
Female gender 4.5 1.27-15.89 0.02 4.7 1.2-18.38 0.026

o Bl e 5.3 1.39-20.42 0.015 5.6 1.32-23.54 0.019

Malignancy 4.6 1.33-15.77 0.016



Tam Kualttr Sonuclarinin Rutin Olarak Molekuler Strveyansi

Diversilabv3i 4
PC

s Key  SamplelD

— 1 K92 I 11

L—2 K | el
3 K222 | | 1
4 K |1 1l
s K7 |1 1
6§ K4 |1 1
7 K 111l
8 KIS || N
9 Ks0 | |
0 Kse | 111

l ]
I T | S T 1
50 60 70 80 90 100
% Similarity



O Transfer
B HAlI

10 -
8

_
(8]

4_

S8sed JO JaquinN

2_

0_

rO 9102

€D 910¢

cD 910¢

O 9102

YO G102

€D G10e

c0 Gl0c

O SL0C

YO 102

€0 ¥10e

cO 102

NoR 4%V

O €102

€0 €10¢

cO EL0C

LD €102

YO 2102




Similarity

""""" 00 o g
____________________ S
8% e
© @ CO
oW 0 & &
P 0o 0ge® Fo® © 00
l l 20|16




izolasyon Uygulamalari

izolasyon onlemleri izole edilen mikroorganizma, mikroorganizmanin direng paterni ve
enfeksiyon hastaliginin bulas yoluna gore belirlenmektedir.

Laboratuvar tarafindan kanitlanmis A.baummannii izole edilen hastalara izolasyon
Temas Onlemleri kapsaminda uygulanmaktadir.

a. Islem dncesi ve sonrasi el hijyeninin saglanmasi esastir.

b. Hastaya temas eden kisilerin elbise veya formalarinin hastanin viicut
salgilarina, kontamine yuzey ve aletlere temas etme ihtimaline karsi mutlaka
koruyucu izolasyon onligi giymesi gerekir.

c. Ozel oda gerektirir, ayni enfeksiyonu olan hastalar ayni oda/alanda
yatabilir. Oda kapisi kapali olmalidir

Transfer Edilen Hastalari

Hastanede uygulanan izolasyon kurallari dahilinde, hastalarin baska bir kurumdan
transfer geldigi biliniyor ve transfer geldigi kurumda invaziv bir islem yapildiysa
hastalar stipheli enfeksiyon ya da ciltte kolonizasyon duslinilerek Temas lzolasyonu’na
alinmaktadir. Ozellikle Yogun Bakim Servislerine dig merkezden transfer gelen
hastalardan Idrar, Balgam/Trakeal Aspirat, Kan varsa Dren ya da Yara Kulttrd takibi
yapiimakta, kilturtinde herhangi bir mikroorganizma olmadig bilgisi alinana kadar
Temas lzolasyonu’na devam edilmektedir.



Temizlik, Dezenfeksiyon, Sterilizasyon

A.baumanni izole edilen hastalarin odalarinin temizlik ve dezenfeksiyonunda Klor
Tablet kullaniimaktadir.

Yer ve yuzey dezenfeksiyonu 1000ppm konsantrasyonunda Klor soltisyon ile
saglanmaktadir.

Hastaya kullanilan tek kullanimlik malzemeler Tibbi Atik olarak toplanmakta,
sterilizasyon gerektirenler malzemeler Merkezi Sterilizasyon Unitesi’ne teslim
edilmektedir.

Hastanin bakiminda kullanilacak olan tansiyon aleti, saturasyon probu, derece,
intravenoz sivi pompasi gibi tibbi ekipmanlarin hasta odasindan ¢ikarilmamasina dikkat
edilmelidir. Odadaki ekipmanin temizligi ve dezenfeksiyonunda Klor sollisyonu
onerilen konsantrasyonda hazirlanmali (Ornegin: Metal aletler icin 540ppm, Plastik,
Kaucuk, Kumas Aletler icin 140ppm) glinlik olarak ve guin icinde gerektiginde tekrar
edilerek yapiimalidir.

Hastanin odasindaki tekstiller (izolasyon énliikleri, hasta yatak nevresimleri, hasta
onlukleri, hasta bakiminda kullanilan havlular gibi) odadan ¢ikarilmadan 6nce
posetlenmelidir. Camasirhaneye izolasyon uygulandigini gosteren sari poset icerisinde
teslim edilmelidir.



El Hijyeni
El hijyeni su ve sabun kullanarak ya da alkol bazli el antiseptigi ile

saglanabilir.

Hastane genelinde lavabolarin ulasilabilir, el yikamaya uygun olmasi
gerekmektedir.

Hasta odalarinda alkol bazli el antiseptiginin bulunmasi el hijyenine
firsat yaratmak acisindan énemlidir.

El hijyeni ve 6neminin egitimi ise yeni baslayan calisanlara
verilmektedir ve yillik olarak gtincellenmelidir.

Saglik calisanlarinin el hijyenine uyumu takip edilmeli ve uyumu
arttirmaya yonelik tesvik edici etkinlikler diizenlenmelidir.



Sonuc: Eliminasyon

Hastanemizde A. baumannii son 10 aydir elimine
edilmistir. Bu calismadan sonra, ancak dis
transfer hastalarindan yeniden A. baumannii
gelmesi s6z konusu olabilir. Bunun icin yukarida
tanimlanan dnlemlerin titiz ve dikkatli bir sekilde
uygulanmasi ileride olabilecek salginlari
Onleyecektir.



TABLE 2. Rates of colonization of various body sites of patients
and controls with Acineiobacier spp.

Body site

MNo. (%) of patients or controls
colomized with Acinetobacter spp.

Both
Zroups

Patients Controls

Forehead
Ear

Nose
Throat
Axilla
Hand
Groin
Perineum
Toe web

Total no. (%) of sites colonized

13(33) 5(13)  18(23)
14(35)  3(8) 17 (21)
13(33)  3(8) 16 (20)
6(15)  0(0) 6 (8)
13(33)  1(3) 14 (18)
13(33)  8(20)  21(26)
15(38)  5(13)  20(25)
8(20)  1(3) 9 (11)
16 (40)  3(8) 19 (24)

111(31)  29(8) 140 (19)

Seifert H.1997
JCM



TABLE 1. Sensitivities of surveillance cultures from different body

sites among patients with recent clinical culture of MDRE
A. baumannii (=10 days)

Culture site Mo, of patients  No. with MDE Sensitiviry

sampled A. baumanmnii (0)
Surveillance sites
Nostrils 22 4 18
Pharynx 22 5 23
Skin 22 3 13.5
Eectum 21 3 14

Clinical sites

Wounds® 9 2 22
Endotracheal aspirates” li 2 29

“ Only discharging wounds werg cultured.
* Endotracheal aspirates were obtained only from intubated patients.

Marchaim-Carmeli
2007 JCM



Epidemiological investigation after hospitalising
a case with pandrug-resistant Acinetobacter
baumannii infection

Y.-Y. Chuang?, Y.-C. Huang ®?*, C.-H. Lin?, L.-H. Su®*<, C.-T. Wu?

4 Departments of Pediatrics, Chang Gung Children’s Hospital and Chang Gung Memorial Hospital,
Kweishan, Taoyuan, Taiwan

b Chang Gung University College of Medicine, Kweishan, Taoyuan, Taiwan

“ Department of Clinical Pathology, Chang Gung Memorial Hospital, Kweishan, Taoyuan, Taiwan

Tarama Sonrasi Acinetobacter baumannii Saptanma Oranlari

Table | Distribution of specimens obtained and positive results for A. baumannii and pandrug-resistant

A. baumannii (PDRAB) in Hospital A and B

Hospital No. of A. baumannii (+) PDRAB (+)

specimens No. (%) No. (%)

A 84 13 (15.5) 6 (7.1)
Patients (N=7) 10 8 (80) 52 (50)
Patient-related equipment 63 4 (6.3) 1(1.6)
Environmental objects 11 1(9.1) 0

B 128 23 (18.0) (3 9)
Patients (N=23) 44 14 (31.8) P (9.1)
Patient-related equipment 67 7 (10.4) (1 5)
Environmental objects 17 2 (11.8) 0

Total 212 36 (17) 1(5.2)

? From two patients (four from index case).

® From three patients.



Yayilimin Izlenmesi

Table IV Distribution of 11 pandrug-resistant
A. baumannii (PDRAB) in four patients, and their
related equipment

Case No. of Hospital Site PFGE
no. isolates isolated patterns
Index 5 A? Nose 1l
case
A*®  Throat 1l
A? Sputum 1l

A? Rectum I
A® Ambu bag I

2 2 A® Sputum I
B Sputum I
3 2 B Nose I
B Ventilator monitor 1
4 2 B Nose |11
B Sputum 11

PFGE, pulsed-field gel electrophoresis.
All 11 PDRAB isolates belonged to the same infrequent
restriction site—polymerase chain reaction genotype.

® Both cases were transferred from Hospital B.

Chuang YY, et al. J Hosp Infect 200



Table 3. Distribution of organisms isolated from cases of
ventilator-associated pneumonia by bronchoscopic techniques 1n 24

studies (1989-2000) including 1689 episodes and 2490 pathogens”

Pathogen

Frequency (%

P. aeruginosa

Acinetobacter spp.
Stenotrophomonas maltophilia
Enterobacteriaceae®
Haemophilus spp.

S. aureus”

Streptococcus spp.

S. pneumoniae
Coagulase-negative staphylococci
Neisseria spp.

Anaerobes

Fungi

Others (< 1% each)®

24 4
7.9
1.7

14.1
9.8

204
8.0
4.1
1.4
2.6
0.9
0.9
3.8

JAC 2008



Kultir Alinma Yontemi

M T WR T FRI| ST Y MBI T WGH T Fi S Sif MG
Patients’@odyP
Pharynx@ri@rachealspiratel | XB B XE X X X
Rectum Xe B XE X[l X[l X[l
Skind@pooling)*E X B XE X[l X[l X[l
Closenvironment@DfEhe@atient
Bedk Xe B XE X[l X[l X[l
Bed®ablel Xe Bl XE X[l X[l X[l
Buttons@fidespiratoryBumpl] X2 XEl XEl XEl XEl
Environment@
Keyboards@fhe@omputerl | XB X[l X[l
Desk@honel XB X[l X[l
HandsEHCWSsE XB X[l X[l

=



Mikrobiyolojik Calisma
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[ Oksidaz pozitif } Oksidaz negatif
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Fatalite icin Tek Degiskenli Analiz

Fatal@ases
N=F144(%)2

Survived
N=2297% )

PBI

Genderf 0.388%
Femaled 72050)8 104745)8
Malel 72050) 125[55)8
Meangelstandart@ev;@Enin-max)@ 650ss:16)R 61[ss:18)” | 0.053m
APACHEBcoredmeanndinedian)m 260ss:8)x 200ss:8)x <001R
Length®fBtaydmedian,@Enin-max)& 150Qss:18)m 130ss:14)a | 0.148m
Reasons#or@dmissionfEodCUR
Pulmonary®ailurel 69148)a 127456)2 0.1480
Sepsisk 22016)2 26012)2 0.257E
Neurologicl® 21715)@ 35{15)) 0.96907
Gastrointestinal@ 12[9)R) 1004)e 0.1090
Cardiovascularf@ 15Q11)= 30{13)R 0.454R
Renal@ailurel 17Q12)= 23{11)R 0.574R
Comorbidities?
Cardiovascular@ 74051)3 96[44)a 0.088
Diabetes@ellitusl 45[31)7 61H27)R) 0.400R
Pulmonaryfailurel 26[{18)7 43[19)m 0.9460
Renalffailurel 37626)R 34{15)R) 0.011R
Cerebrovascularvent? 14{10)= 24{10)R) 0.958R
Liverdailurel 53 7 3)E 0.752R
Hospitalization@vithindast®eart 92[{64)a 13358) 0.2490
History®fbperation@vithindastB@EnonthsE | 23@16)2 44719)@ 0.4270
Open@voundm® 13R9)R 1205) 0.154p
Transfer@rom&itherGrivate@®riublic? 26[36)7 49{38)a 0.792R@
hospital

invasiveRieviceflisel
invasivel@nechanic@entilationf 99{70)a 120{55) 0.004R
Urinary@atheter® 140{99) 199{91)@ 0.0048
Blood®atheter 141799)= 213[98)r 0.2508
Antibioticise@vithin@ast@@Enonthsbeforel
admission@oACUR

Quinolonest 27619)2 35016)2 0.3928
Piperacilin-tazobactam 10q7)3 10q7)@ 0.279R@
Carbapenemsh 21715)@ 16q7)a 0.016@
3.@eneration@ephalosporinsi 16Q11)@ 21[9)m@ 0.5780
Piperacilin@azobactamise@nd@CUR 25017)3 37q16) 0.761R
Carbapenem@lise@nACU 21015)a 18H8)a 0.0390




Kolonizasyon Oranlari

Numberf?
samples®btainedn

Acinetobacteraumanniil
isolation;@hE %)z

Bodies@®fithe@atientsk

Deep@racheal@spirate@®riNasopharynx 12710 158%12)x
Rectuml 12710 129{%10)=
Skin@by@booling@romxillary,Entecubital® | 1271( 125H%10)C
andnguinal@egions)
Closednanimate@nvironment®fEhe@atientsh
Bed{by@pooling@romEhehead,HootndE 1271F 66[{%5)x
center®fhefed)q
Patient@ablel 12710 23@%2)E
Buttons@f@espiratory@umpsh 12710 50.4)x
enviromental?l 2600 1@elephonel
2fkeyboards@fomputere
Hands®ffHealth@are@Vorkersl 12000 15[%1)F@
Total® 78150




35%

30%
25%
20% ®DTA or NP
15% ¥ rectum
¥ skin

10%

5%

0%

The proportion of the colonization on the bodies of the patients
during their stay in ICU, X axis depicts the days in ICU, Y axis depicts
the percentage of colonization. DTA; Deep tracheal aspirate, NP;
nasophayrnx.



Gunler icinde Kolonizasyon
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Mevsimler ve Kolonizasyon
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Kolonizasyon ve Infeksiyon Iliskisi
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Farkli Kokenlerin Dagilimi
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Journal of Antimicrobial Chemotherapy (2008) 62, 5-34
doi:10.1093/jac/dkn1 62 ]

Advance Access publication 29 April 2008

Guidelines for the management of hospital-acquired pneumonia in the
UK: Report of the Working Party on Hospital-Acquired Pneumonia
of the British Society for Antimicrobial Chemotherapy

R. G. Masterton!*, A. Galloway?, G. French?, M. Street?, J. Armstrong>, E. Brown®, J. Cleverley’,
P. Dilworth?, C. Fry?, A. D. Gascoigne!?, Alan Knox!!, Dilip Nathwani!2,
Robert Spencer!® and Mark Wilcox!4

Stres Ulser profilaksisinden kacinilmalidir (A)
Mutlaka gerekiyorsa VIP riskini azaltmak icin sukralfat
kullanilmalidir (A)

Post operatif hastalarda solunum terapisi onerilir (A)
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Decontamination of the Digestive Tract
and Oropharynx in ICU Patients

A.M.G.A. de Smet, M.D., J.A.J.W. Kluytmans, M.D., Ph.D., B.S. Cooper, Ph.D.,
E.M. Mascini, M.D., Ph.D., R.F.). Benus, M.D., T.S. van der Werf, M.D., Ph.D.,
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E.S. Thieme Groen, M.D., M.E. Pouw, M.D., CJ. Kalkman, M.D., Ph.D.,
and M J.M. Bonten, M.D., Ph.D.

NEJIM 2009



Sindirim Sistemi ve Orofarenksin
Dekontaminasyonu

13 YB unitesi, Hollanda, caprazlama

1. Sistemik dekontaminasyon (SDD)
4 gln iv sefotaksim + topikal abx (tobra, kolistin, amfoB)

2. Orofarenksin dekontaminasyonu (SOD)
topikal abx
3. Standart bakim (SB)

6 ay boyunca
28. guinde 6lim primer son nokta

Smet et al. Decontamination of the Digestive Tract and Oropharynx in ICU Patients. NEJM 2009



Sindirim Sistemi ve Orofarenksin

Dekontaminasyonu
5939 hasta 28. glinde kaba 6lum orani Odds orani
1990 SB, %27.5
1904 SOD %26.6 0.86 (0.74-0.99)
2045 SDD %26.9 0.83 (0.72-0.97)
SOD %2.9 azalma
SDD %3.5 azalma

Smet et al. Decontamination of the Digestive Tract and Oropharynx in ICU Patients. NEJM 2009
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Figure 1. Detection of Gram-Negative Bacteria in Patients in the Intensive Care Unit Who Were Treated
with Selective Digestive Tract Decontamination (SDD) or Selective Oropharyngeal Decontamination (SOD).

Smet et al. Decontamination of the Digestive Tract and Oropharynx in ICU Patients. NEJM 2009



Closure of medical departments during
nosocomial outbreaks: data from a systematic
analysis of the literature

S. Hansen ®*, S. Stamm-Balderjahn ¢, |. Zuschneid®, M. Behnke ?,
H. Riiden @, R.-P. Vonberg®, P. Gastmeier ”

* Institute for Hygiene and Environmental Medicine, Charité — University Medicine Berlin, Germany
P Institute for Medical Microbiology and Hospital Epidemiology, Medical School Hannover, Germany

Kimler, Hangi Servisleri, Neden Kapatiyor?

Hansen S, et al. ] Hosp Infect 2007



Servis Kapattiran Mikroorganizmalar

Table Il  Closure rates in outbreaks stratified by the causative pathogen (Outbreak Database, N = 1561)

Species® Total no. of outbreaks” QOutbreaks including Closure rate P-value
some kind of closure

S. aureus 223 23 10.3% NS
Hepatitis virus 150 6 4.0% 0.002
Pseudomonas spp. 130 10 7.7% NS
Klebsiella spp. 115 10 8.7% NS
Acinetobacter spp. 105 24 22.9% 0.02
Serratia spp. 94 14 14.9% NS
Enterococci 67 8 11.9% NS
Enterobacter spp. 66 10 15.2% NS
Streptococci 63 18 28.6% 0.001
Salmonella spp. 56 4 7.1% NS
Legionella spp. 48 2 4.2% NS
Norovirus 34 15 44 1% <0.001
Clostridium spp. 34 4 11.8% NS
Aspergillus spp. 25 5 20.0% NS
Influenza/parainfluenza virus 26 10 38.5% <0.001
Citrobacter spp. 12 3 25.0% NS
Adenovirus 11 3 27.3% NS
Shigella spp. 11 4 36.4% 0.04
Rotavirus 27 7 25.9% 0.05
SARS coronavirus 12 4 33.3% NS
Total 1561 194 12.4% —

SARS, severe acute respiratory syndrome; NS, not significant.

® Only pathogens that had been reported in at least 10 outbreaks are included.

b Multiple answers possible.

Hansen S, et al. J Hosp Infect 2007



Servis Kapatilmasinda Enfeksiyonun Bulas Yolu Onemli mi?

Table IV Closure rates in outbreaks stratified by the route of transmission (Outbreak Database, N = 1561)

Route of transmission Total no. of Outbreaks including Closure rate P-value
outbreaks® some kind of closure

Contact 752 124 16.5% 0.01
Invasive techniques 273 13 4.8% 0.01
Inhalation 166 31 18.7% 0.02
Ingestions 63 4 6.3% NS
Mode not known 404 41 10.1% NS
Total 1561 194 12.4% —

NS, not significant.
* Multiple answers possible.

Hansen S, et al. ] Hosp Infect 2007



Enfeksiyon Yeri Servis Kapatilmasinda Onemli mi?

Table V  Closure rates in outbreaks stratified by the kind of infection (Outbreak Database, N = 1561)

Site of nosocomial infection® Total no. of Outbreaks including Closure rate P-value
outbreaks® some kind of closure

Blood stream infection 589 76 12.9% NS
Gastrointestinal tract 402 49 12.2% NS
Pneumonia 331 44 13.3% NS
Surgical site infection 195 21 10.7% NS
Urinary tract 190 23 12.1% NS
Skin and soft tissue 171 21 12.3% NS
Other lower respiratory tract 134 21 15.7% NS
Eye, ear, nose, throat, mouth 109 24 22.0% 0.004
Central nervous system 95 23 24.2% 0.001
Other systemic infection 49 7 14.3% NS
Bones and joints 44 5 11.4% NS
Cardiovascular system 34 4 11.8% NS
Total 1561 194 12.4% —

NS, not significant.
® Only nosocomial infections that had been reported in at least 20 outbreaks are included.
® Multiple answers possible.

Hansen S, et al. ] Hosp Infect 2007
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By multivariate analysis, having a physician as the lead infection control professional and participation in a collaborative
effort to prevent MDR organisms were associated with multifaceted interventions to reduce MDR-AB, and medical

school affiliation and participating in a collaborative effort to prevent MDR organisms were associated with multifaceted
interventions to reduce MRSA.
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