Challenges with MDR Organisms
in ICU

Husaii A Alawacdiu D
senior Gonsultant
Intgnsivist & Iniectious diseass

3

Middle East Critical Care Assembly



National Foundation for Infectious Diseases

NFID Infectious Dizsease
Information
- : ;| . . - g
wuing Medical 2010 Annual Conference on Antimicrobial o N ,
tion E Influenza, Pneumococcal
Resistance News Conference
ations
Hyatt Regency Bethesda
is & Fellowships 2010 Aeal Coufreace on Anrimicrobial Resistance S':';hﬁdi]"*a:'-"‘!nacnfc
ebruary 1-3, 2
TAeabtr 18, 1000 - Bt Erprey freoesdd - Defberbe 08
Fone oy by
1eets

rences & Courses

Center

rt NFID

(il for Abstracts énd (onference Aamauncement

e CDC Information on
Swine Flu

n FANTITY LTavma

Middle East Critical Care Assembly



Middle East Critical Care Assembl



!- ABxResistance) imthe Middle:East

Iran

Egypt
0
\'\;'FTESA %0//0 = ESBL E.coli 60%
2 *% Enterobacteriacae 38.5%
B [ MRSA 45%

(At e T I AR
2 8 — — =

s SaudiAra

12-49%
et All-ESBE 40%

- E.coli 15-20%
50+%

Klebsiella spp.

SAUDI W

Jordan Lebanon
ESBL Klebsiella spp. 60% ESBL E.coli & Klebsiella spp 30%
E.coli 30% ~ MRSA 10%

w i

MRSA 60%
b :

Middle East Critical Care Assembly



o Selection for Antimicrobiad
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No ESKAPE

E=Enterococcus faecium

S=Staphylococcus aureuSé€notrophomonad\.)
K=Klebsiella pneumoniae

A=Acinetobacter baumanni

P=Pseudomonas aeruginosa
E=Enterobactesspecies

CD £’lostridium Difficile
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- Time to Nosocomial BSI

| E. coli -
S. aureus HilH
CoNS HH
P. aeruginosa ——
Serratia spp. p— {
Enterobacter spp. i
Candida spp. .
Klebsiella spp. F—a—
Enterococcus spp. -
A. baumannii f - i
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Time [d] between admission and BSI
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Ll . .
I _Mechanlsms of Resistance: Efflux

I A Active, energy dependent pumps can also cause
efflux of drugs

a ANTIBIOTIC
. BACTERIAL OUTER
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Enterococcus
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: NosoecomialrEnterococci-Resistant t
1= Vancomycin in USA
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Carbapenem Resistance:
Mechanisms

Enterobacteriace Cephalosporinase + porin |0
ae

Carbapenemase
P. aeruginosa Porin loss

Up-requlated efflux

Carbapenemase

Acinetobacter  Cephalosporinase + porin los
spp.

m Carbapenemase
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No ESKAPE

E=Enterococcus faecium

S=Staphylococcus aureuSé€notrophomonad\.)
K=Klebsiella pneumoniae

A=Acinetobacter baumanni

P=Pseudomonas aeruginosa
E=Enterobactesspecies

CD £’lostridium Difficile
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MRSA
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In 2008 13 European countries reported that
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i% *Did not report any data, or reported < 10 isolates
ropean Antimicrobial Resistance Surveillance System (EARSS) Report 2008.
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IJ MRSA Is an important cause of infection

the hospital and in the community
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ers D, et al. Ann Clin Microbiol Antimicrob 2006, 5:2.

Staphylococcus aureus isolates from 300
clinical laboratories across the USA

Middle East Critical Care Assembly

N



1 AHRG Figure 1. Hospital stays with methicillin-resistant
WS(@ - staphylococcus aureus (MRSA) infections, 1993-2005

Total number of discharges

400,000
330,000

283,100
300,000 )

250,000 OTaae—
200,000 45 N7 Sl

50,000 175,000
o & 128,500

100,000 p—) T
50,000

Lo
i [+ T nnn%E‘II}I} 50.300 59.800
0O ' ; '

1933 1394 1935 139¢ 1537 1398 1958 2000 2001 2002 2003 2004 2005

H-E-H'&I}ﬂ

Sowrce: AHR, Center for Celvery, Crganzation, and Marksts, Healtheare Cost and Udzation Project, Maticnwide
npatient Sample. 1823-2005

Middle East Critical Care Assembly



MDRSA
MRSA VRSA
mecAjene vanAgene



S leor wljle)l s b

WL Jl gl

59%  10%  34% @

x
i S |

o S

ol ool Lo e 129
Elisslue Zlow 9 Lo lxo
LAY T el 2 sl
Pl o2

lio w UT 4

¢

Middle East Critical Care Assembly



Vancomycin resistance

AVan A high level resistance to Vancdé.
Transposon (Th546). Inducible, PAlaD-Lac

AVan B high level resistance to Vanco, not
teicoplanin, inducible, fAla-D-Lac

AVan Clow level resistance to vanco, susc.
Teicoplanin, nontransferable species specific genes
(E. gallinaruraVan @, E. casseliflavu®/an @), D
AlaD-Ser

AVan D acquired, PAla-D-Lac, mostlfaecium
AVan Eacquired, PAla-D-Ser faecalis
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Many ICUs have reported high proportions of MR

amongStaphylococcus aureusolates

Prevalence of MRSA among S. aureus isolated from ICU patients, globally and

80 - by region*
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(n=525) (n=77)  America (n=123)
(n=138)

iﬁ Region (number of S. aureus isolates)
ent JL, et al. JAMA 2000: 30223231 2329. 2007, 1265 ICUs from 75 countries
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Risk factors for hospitacquired MRSA

A Older age,

A Prolonged hospitalization or previous antimicrobial therapy
A Urinary catheterization

A Intravenous drug use

A Underlying conditions such as diabetes mellitus and certain sk
conditions (eczema and psoriasis)

A Hemodialysis or continuous ambulatapgritoneal dialysis

A Previous surgery and the use of invasive devices

% Ratnaraja N & Hawley PM. Expert Rev Anti Infect Ther 2008: 6:6017 18.
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Spreading:to-community
1= and breading-aneetstraimimthe
commuinity

Epidemiology of MRSA

acquired
onset

HOSPITAL COMMUNITY I

. HA-MRSA in the commumty

healthcare MRSA) s,
u |- Patients with fisk factars :
o _C tactmmpat;entsmthnk

HA MRSAcIones
o RESeIVOIFS
wHespitals oy
i-,-é- Long-termcaref c{htie AP NS

o o
-

E ‘True’ community-MRSA

o
~  Not healthcare-associated
No risk factors

A
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In the past-an MIC of4&was considered a-sensitive MRSA istrain to

Vancomycin::But this/breakpoint has-been changed

Vancomycin & MRSA: “S” “]” “R”

MIC =16 j Resistant (VRSA)
\Y § L@ =% Intermediate (VISA or GISA)
MIC <2 Susceptible (VS-MRSA)

Clinical and Laboratory Standards Institute (CLSI); 2006.
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i MRSA Transmission
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No ESKAPE

E=Enterococcus faecium

S=Staphylococcus aureuSé€notrophomonad\.)
K=Klebsiella pneumoniae

A=Acinetobacter baumanni

P=Pseudomonas aeruginosa
E=Enterobactesspecies

CD £’lostridium Difficile
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Initial Infection

Wound Culture Gram 5tain - Accession: 000002007123001204

Micro Feport:  Suscephibilbies | Specimenl Action Listl

EDIL EINT
T azocin 32 A
Ceftazidime g 5
Cefepime 32 A
Ciprofloxacit Z I
t eropenem R
| rnipErEm H
[aentamnicin 32 R
Trmethoprm/Sulfa 0125 5
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2-3 weeks later

5 ical Cult [ Stain - A ion: 0000020070 . . .
urgical LUliure _faram stain - Accession Respiratory Culture Gram Stain - Accession: 0000020

Micio Feports  Suzcephibilities | Specimen I Sction List I

Micro Reports  Susceptibilities | Specimenl Action List

EIMT
T azocin H EIMT
Ceftazidime
Cefepime

T azocin R
. , Ceftazidime
Ciprofloxacin -
kMeropenem EFFEleE :
Imipenern Ciprafloxacin
Gentamicin Gentamicin
Trimethoprim./S ulfa Trimethoprim/Sulfa

Body Fluid Culture _Gram 5tain - Accession: 000002007138000823

Micro Feports  Susceptibilities | Specimen | Action Listl

EDIL
T azocin 206
Ceftazidime B4
Cefepime G4
Cipraflosacin a
Fentamicin
TrimethoprimdSulfa 05
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No ESKAPE

E=Enterococcus faecium

S=Staphylococcus aureuSé€notrophomonad\.)
K=Klebsiella pneumoniae

A=Acinetobacter baumanni

P=Pseudomonas aeruginosa
E=Enterobactesspecies

CD £’lostridium Difficile
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Are you prepared to face the horror?

o "\, .
A true siory!

sarring - Uhe @2ailly Bxtemded Spectrum Bela Lactamase meuced iy - Klebsiela 599
E. calf and olBers swou oo Cephalospering. Penicilins 2ad Axireonam
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Impact of ESBLs

3
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b-lactamases

Important types ob-lactamases

A ESBLs
I mainly inKlebsiellasspp.,Escherichia cglProteus
spp.
I Increasing Irenterobactespp.,Pseudomonaspp.

A AmpC (Group)

I Intrinsically produced bf{enterobactespp,
Serratiaspp.,Citrobacter freundii, Providencia
spp.,P.aeruginosa, Morganellapp.
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1= ESBLS

A ESBLs lead to increased MICs to tgietieration
cephalosporins, aztreonam and sometimes
cefepime/cefpirome

A Genes encoding ESBLs are carried on plasmids that also
encode resistance to aminoglycosides and
trimethoprim/sulfamethoxazole

A The main treatment is carbepenesm : Imipenem, meropenem

Paterson et al. Clin Infec2@0€§80473 47¢

Lautenbach et al. Clin Infe@0Di#331288129
% Babini & Livermore. J Antimicrob Che00tHér1 83 18¢
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) Bacteria i1s still smarter

DEMOLITION
WORK IN
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Respiratory Culture _Gram 5tain - Acceszion: 000002009053001423

Micra Reports | Susceptibiities | Specimen | Action List

Awended - 11 March, 2009 09:23
Few Klehsiella prneuwmohise *%%
Thiz iz a multi-druy resistant organism. %%

Thiz isolate produces Klebsiella carbapenemases [(KPC)
Sensitive to Tigecyoline %%
#EF MNo syvnergy between Meropenem ahd Ciprofloxacin
FEF MNo svnergy betweenh Imepehnem and Ciprofloxacin
FEF MNo svnergy between Colistin and Meropenem

FEF Mo svnergy between Colistin and Imepenei

Soant Mixed Gram Negative organisms

Reszpiratory Culture _Gram Stain - Accession: 000002009058(

Micro Reports  Susceptibilities | 5pecimen I Action List I

i

—

Lornpicillin

Lrnosicillind/Clavulanate

Piperacillin/T azobactam

Cefazolin

Cefurasime”

Ceftazidirme”

Cefepime”

Ceftrianone”

Ciprofloxacin

Gentamicin

carbapenemases ¥

b eropenem

Imipenem

Luamnikacin

Trimethoprim/S ulfamethoxazole

Cefoxitin

DANGER

Fetilmicin

Coliztin

Aztreonam®

uupunf (o puuf puul yidy) puuf punf NEp puny puu ) puu) puuf punf punpumn f pun pun )

Ewtended Spectrum Beta-Lactamaze

Pos
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APC

A This is a very danger organisms, without a sensitive
antibiotics it will kill the patient

A We should keep this type of organism out from our

DEMOLITION | KEEP OUT

WORK IN
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No ESKAPE

E=Enterococcus faecium

S=Staphylococcus aureuSé€notrophomonad\.)
K=Klebsiella pneumoniae

A=Acinetobacter baumanni

P=Pseudomonas aeruginosa
E=Enterobactesspecies

CD £’lostridium Difficile
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Acinetobacterspp Skin
Colonizatio

Hospitalized Healthy controls

Body site patients (n=40) (n=40)
Forehead 33% 13%
Ear 35% 7%
Nose 33% 8%
Throat 15% 0%
Axilla 33% 3%
Hand 33% 20%
Groin 38% 13%
Perineum 20% 3%
Toe web 40% 8%
yAny site 75% 42.5%

: . baumanii isolated from 2 patients & 1 control only
Middle East Critical Care Assembly

Seifert H et al. J Clin Microbiol 1997;
35:2819-2825.




A Hands of staff

A Ventilators

A Humidifiers

A Oxygen analysers
A Respirometers

A Bronchoscopes

A Lotion dispensers
A Bed frames

A Rubbish bins

A Sinks

33
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A Air supply

A Jugs

A Bowls

A Soap

A Hand cream

A Plastic screens

A Bed linen

A Service ducts /dust
A Bedside charts

A Patients



Evidence for Airborne Transmission of
Acinetobacter

A Sedimentation plates placedLJF G A SY 1aQ NR2Y
respiratory infection or colonization

30%

60%
40%

20%

1 3 5 7 9 11
Distance (feet)

0%

§§i Brooks SE et al. Infect Control Hosp Epidemiol 2000;21:304
Middle , al Cd SCITIDT Y




Inflammatory Response té\. baumanii
Nosocomial Bloodstream Infection

Severe sepsis
21%

Septic shock

24%

Middle East Critical"Cate 7~
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P. aerugniosa

Fluoroquinolone-resistant
Pseudomonas aeruginosa
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Source: National Nosocomial Infections Surveillance (NNIS) System

: Society of
) - — Critical Care Medicine

IVAIUNIN L WO I N GLW LAOONILILIEY



oy XFOTOF ndAK
o WC3 JIr KOF

A In summary MDR organisms are increasing\
and significantly increasing mortality and
morbidity in the Intensive care Unit.

A So how we can fight back ?

338
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You ARE THE NEXT CLASS OF
DRUG-RESISTANT BACTERIA. IS
HUMANS CONTINUE To ARJSE AND
OVERUSE ANTIBISTICS, YOUR RANKS
WILL SWELL. O, 60 OUT THERE
AND MUTATE! AND REMEMRBER:
THAT WHICH DCES NoT KILL US
MAKES US STRONGER!
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¥ FIRSTGetting 1t Right First Time

This data demonstrates that CORRECT
antibiotic prescribing SAVES MORE LIVES
THAN

ActivatedProtein C

Tightglucesecontrol
Lowvolume: ventilation
Low dose steroidsdn:sepsis
Mixed venous, @onitoning
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Problems of Underdosing
Antibiotics
Antimicrobial resistance:
an important clinical problem
In the hospital setting

Optimise bacterial killing potential

=DEAD BUGS -( don:¢
89 .
2o ‘_'_. oy




- One: clean

3
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=—Improved Patient Outcomes
¥=Associated with Proper Hand
Hygiene

Ign hiIipp
Semmelweis
(1818-1865)

Chlorinated Lime Hand Antisepsis

ggﬂsiwrmc%rfkggg%léntimicrobial Resistance: A Campaign for Clinicians. April 2002.



- Hand Hygiene
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The NEW ENGLAND JOUKNAL of MEDJICINE

IMAGES IN CLINICAL MEDICINE

The Hands Give It Away

24-YEAR-OLD MAN WHO HAD QUADRIPLEGIA DUETO ATRAUMATIC SPI-

nal cord infury was found on routine survei!lan ce cultu res to have methidl-

in-resistant Staphylococcus aureus (MRSA) colonization of his antarior nares.
He had no history of MRSA infection or colon’zation. To assess the potential implica-
ticns of the patient's MRSA carriage for infection contea!, an imprint of ahealth care
worker's unglovad hand was obtained for culnire after the worker had performed an
abdominal sxamination of the patient. The MRSA colovies grown from this hand-
print cn the plate (CHROMagar Staph aureus), which contained 6 g of cefoxtin per
milliliter to inhibit methicillin-suscaptible S. aureus, are pink and show the outline
of the worker's fingers and thumb (Panel A). With the use of a polymerass-chain-
reaction assay, the mecd gene, which confers methicillin resistance, was amplified
from nares and imprint isolates. After the worker's hand had bean cleaned with
alochd foam, another hand imprint was obtained, and the resultmg culture was nega-
tive for MRSA (Panel B), Thes images illustrate the critical importance of hand

hygiene in caring for patients, including those not known to carry antibiotic-resis-

tant pathogens.

Curtis ). Donskey, M.D.
Brittany C, Eckstein, B.S.

Chvabind Veterans Affirs Madical Canter
Clavabind OH 44106
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empowered <
Infection
control service
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Do not tell me that you will not touch the patient




Opportunities for cross
transmission are multiple

Middle East Critical Care Assembly
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i.-
Contact Precautions for infected
and colonized patients

N N
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FPROTECTING

™ —

Gown
For Contact with

— q Patient, Environmental
on Entering an Surfaces or Items in

Leaving Room oo

Wash Hands or use Alcohol hand Gloves
Rub To Enter the Room




Swab plate

Remove sample =

A Active and routine
survelllance to find
where are your bugs

3H
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AClosely monitor how the rooms
are cleaned in between patients,
and support your team

3h
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8 B3d Bugs, Mo Drugs 19 New Antibintics by 2020

>

éad BJ_QSM ﬁugs 7
Bad Bugs, No Drugs... 10 New Antibiotics by 2020

' Bad Bugs
“ Need Drugs

M fen new ANTIBIOTICS by 2020

The 10 x 20 Initigtive inaugural Statement (pdf) Apal 2010
1DSA and other organizabions address the dry antbiotic ppeine and cal for 10

new antibictics by 2020,
= 1DSA Report: Bad Bugs, Mo Drugs: As Antibeotic Discovery Stagnates, 3 Pubic
& IR TASEME Heakh Crisis Brews (pdf] July 2004

Leam zbout IDSA's concems about the ladk of new anfbiotics to fight drug-
resistant bactanal infecbons and proposed novel measures to avert this
leoming orisis. [Executve Summary of the Repoet]

P Miimm Aim Tim mm Dlmbmm Thmmmm

Donz @ htemst] Protect=d Mode: On G
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Number3: ANTIMICROBIAL
STEWARDSHIP

A A system of informatics, data collection
methods, personnel, and policy / procedures
which promotes the optimal selection, dosing,
and duration of therapy for antibiotics

3H
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