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BMJ Screening, isolation, and decolonisation strategies in
the control of meticillin resistant Staphylococcus aureus
in intensive care units: cost effectiveness evaluation
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The Prevalence and Significance of
Methicillin-Resistant Staphylococcus aureus
Colonization at Admission in the General ICU
Setting: A Meta-Analysis of Published Studies*

Panayiotis D. Ziakas, MD, PhD"* Theodora Anagnostou, MD"% Eleftherios Mylonakis, MD, PhD"*
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A Model input C{s FH

Variable Studies (Population) % Prevalence (95% CI)

All studies 51 (87927) I 8.1 (7.1-9.2) I 2,270,<0.001 96.3
Location®
North America 15 (33,653) 89 (7.1-10.7) 616, < 0.001 96.8
South America 2 (6892) 13.1 (79-19.56) 4.8,0.03 Not applicable
North/Central Europe 9 (22,169) 4.4 (3.4-5.4) 129, 0.01 89.1
South Europe 5 (5,150) 3.5 (1.4-6.7) 76, < 0.001 94.8
Asia 3(1,621) 12.0 (8.7-15.7) 12.6, 0.006 76.2
Screening method?
Culture 29 (59,627) 6.3 (5.2-7.6) 1,411,<0.001 97.0
Polymerase chain 5 (3,488) 14.0 (9.6-19) 64,< 0.001 93.8
reaction

e MRSA®colonization(Z &K T8.1%
o b7 AYH:8.9%. T AUH:13.1%. T 7 :12.0%[Ethi=
LERSEE W
« RYV)—Z=2ThHi% 155 6.3%. PCR 14.0%
Crit Care Med. 2014 Feb;42(2):433-44.
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Targeted versus Universal Decolonization to Prevent ICU Infection
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Universal ICU Decolonization Toolkit
An Enhanced Protocol

_ Universal ICU v REDUCE MRSA TrlaI’Ei',lZ
M Decolonization Toolkit: . 1ICU D lonization®
,:!‘ﬁ}” ) An Enhanced Protocol U n|ye_£sa - eco OﬂIZ? |0r]

=y TE 7L AREIERORE

vV IgdHA=OHITHEELTED KD
IR I A EFER.BEED
TAGELEE

ssssss
Infections

-------



1. ICUTDRY)—=24¢

Jabka—)

LOARA

2Nl

2. CHGOD 7L ILX—DF vy

3. AEAY V7L —, REEICE G AIRENHERE
4. CHGO A BZE ABEEMNGICUIREFZTHBELT
AL %18 2BSHEL A

5. L

6. BEAZEL-7AL3—)

7. 1R

% B

T T-IXICUBELT-HF

1 1F

FREIFHUHARTA2 TKey elementséEL THITHNTULNDED



i £

v 7BR)ILAFL T (CHG)

REEAILH AN EEERREEZREIT HELDTIEAL

LY, CHGIt 4 DR & (D7, THEA E L THAEE
BEIRMNFEE LY,

v LEAT Y
Decolonizationf= I+ T/, BATRREDBEICH{HERE
LEOLUDFERICKYMOIEZEIZEHTEA IS Z%)

BENDD. Stk MHEEOF— RISV BEL
+dDo

Universal ICU Decolonization Toolkit An Enhanced Protocol



BAEADAHARS42 2017 D
r%tlux |$

v MRSAIZFEN TR Bt SN AT E EL TRBEEN

ZL. JmBITRIIKE

v R GE D FE RE
SNTLVA,

MD50-70%HSMRSAEFR L H Y .

B (F10(FERL0A AHTZY) EHTE

MRSARLEFED BEH AR5 A 2017



BARODAARSA> 2017 D
AN IRESE S

VIGRBFHRELTEETFTHRMNALGNS (A

Vv BEDZEOCEREZFICHITHZETHRDE
E. FICEYGEFEFENEE (A)

V EEBEIEFEABPBETHY. Antimicrobial
StewardshipZ BRY AN T-FFBHNLZRYBEANEE

V BN DIFEIAHAND=RERKELTT V747
Y —ARASDZADFRELEHE (A1)




BAROAARSA4 2017 D

v MRSARE B &I L TEIGLHREZ B ELIZINMRSAZE
DR EIXITORESTIEELN(B-)

v MRSARRE LRI EF ML T, AEAVVICEHRE P
HONANXDOVERWNV U —0O AN ERATHS (B-
1)

vV FHEPRREDY RN ELWMRSARE HIZIXVCMEE D
MRSAZE D T Hx 5 M@ 755 (B-I)

IL—FUTORBEIFEIOTELT | BRERIAELITREIE
FBICHLTLEQS Y - J0AFTL O DOERCTETHI
MRSAED Iz 5% HE R

MRSARLEFED BEH AR5 A 2017



SHEA/IDSA RECOMENDATION

Strategies to Prevention Methicillin-Resistant Staphylococcus aureus
Transmission and Infection in Acute Care Hospitals: 2014 Update
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Materials and Methods(1)

R TE 54T : MRSATF [ B BE D 55 F > 350 R 2 51l
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Decision tree, Markov model& (3 ?
Decision tree
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Materials and Methods(2)

Markov model

v’ Markov model C1ERBICUAZEL=-LAN BB DRERIT—
% 1B Hf

v AIRBIBMNRLGESIZDON, MRSADNEE .. BETHIRY
N ENSZEEERR

v BEIBRVIT O DERIRREIZTEE
v ENENDRREICIEENT SHATEET

FEinputl2kd

[ =
T e | B H
" A 4 ) [— e e \/I .
‘/ busupllbl L/)/—’(:\ _ Colonized :,()‘ ”(\_\Infected/ %:)l/ . S usce ptl b I e
I , \ /o - Colonized
\ \\ / \ ) s //
\ b \ S /
\ e . / " Infected
: / - R e \ / .
\ fo O\ *Discharge
AN Y / f \ \ = 4
oL LAy
S~ lstscharged . ) /\ Dead \‘))' g D €a d
Qaes? Lo (s =
— * DULFT I DIREE
Figure 1. Markov model structure.



Materials and Methods®)
Screening component

v SI*TDIEMRSAZ BT AE-H. BEICL>TFHEENDE
FRAxtshRIZFE

R A DFEEE : conventional culture, chromogenic agar 48hr&
24hr, PCRD 4FE5E

v

]

vV THHEEOERAMNIRICEE T SRERFETCICEE

Turnaround
Screening Test Sensitivity Specificity Time
Conventional culture 86.9% (13) 89.7% (13) 3.2d(10) $2.11
Chromogenic agar 48 hr 876% (13) 94.7% (13) 2d(13) $4.63 (12)
Chromogenic agar 24 hr 78.3% (13) 98.6% (13) 1d(13) $4.63 (12)
Polymerase chain reaction 92.5% (13) 97.0% (13) 06d(11) $28.51 (12)

Clin Microbiol Infect 2011; 17:146-154
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Clinical inputs

e ColonizationZ2

ABGEhF B :92% susceptible state. 8% colonized state
(_Crit Care Med. 2014 Feb;42(2):433-44. )
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Cost inputs
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Input

Colonization rate

Susceptible to susceptible

Susceptible to colonized

Susceptible to infected

Susceptible to discharged

Susceptible to dead

Colonized to colonized

Colonized to infected

Colonized to discharged

Colonized to dead

Infected to infected

Infected to discharged

Infected to dead

Screening and isolation hazard ratio
Targeted decolonization hazard ratio
Universal decolonization hazard ratio
Conventional culture turnaround time
Conventional culture cost

Chromogenic agar 48-hr turnaround time
Chromogenic agar 48-hr cost
Chromogenic agar 24-hr turnaround time
Chromogenic agar 24-hr cost
Polymerase chain reaction turnaround time
Polymerase chain reaction cost

Daily cost of contact precautions

Daily cost of chlorhexidine baths

Cost of mupirocin for 5 d

Cost per hospitalization (no MRSA)

Cost per hospitalization (with MRSA)
Utility during and after ICU admission

Base-Case

8% (14) :

89.34%
0.37% (15)
0.06% (15)
8.07% (15)
2.16% (15)
85.07%
4.70% (15)
8.07% (15)
2.16% (15)
92.38%
4.99% (15)
2.63% (15)
0.92 (5)
0.75 (5)
063(6) ___
32d(10)
$2.11
2d(13)
$4.63 (12)
1d(13)
$4.63 (12)
06d(11)
$2851 (19)
$90 (20)
$5.62 (26)
$755 (18)
$9,673 (3)
$17,820 (3)
0.68 (14)

Range?
1-20%
89.3%°
0.28-0.46%
0.04-0.08%
4.42-13.3%
1.256-3.37%
85.07%"
3.563-5.88%
4.42-13.3%
1.26-3.37%
92.37%"
2.71-8.35%
1.65-4.16%
0.77-1.1
0.63-0.89
0.52-0.75
2.1-4.0d
$1.58-$2.64
19-2.1d
$3.47-$5.79
0.8-1.1d
$3.47-$5.79
0.1-0.8 d
$21.38-35.64
$68-$113
$4-$7
$705-$68.2
$7255-$12,091
$13,365-$22,275
051-0.85

Model input
D &+

cost-effectiveness

&

HEITH=HD

R D &Fi

(14)Critical Care
Med. 2014
Feb;42(2):433-44.

(15)BMJ2011;343:d

5694

(5) N Engl J Med
2013;368:2255-65.



Analysis (D
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Base-Case Analysis (1)
Decolonization vs Screening and Isolation
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Base-Case Analysis 2

HSEBR D E A EZ LLER (Conventional culture)

S TD ub TD vs Sl UD vs Sl

Prevention Strategy Outcomes
Total costs ($) $10,0192%9,799 ($Q,801
Effect (probability of MRSA infection) ~ 3.92% 31.41% 31.04%
Effect (QALYs) 0.4571 <3.4591 <0.4594

Incremental comparisons

Incremental costs ($) -$219.85 -$21769
Incremental effect (infections averted) 0.0252 0.0288
ICER ($/MRSA infection averted) Less costly, more Less costly, more
effective effective
Incremental effect (QALYs gained) 0.002 0.0023
ICER ($/QALY gained) Less costly, more Less costly, more
effective effective

UDvsTD

$2.16
0.0037
$5686.02

0.0003
$7471.48
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Base-Case Analysis 3
TDvs UD

vV Z{EILARFDODYPZETCDOTHEBDERIIIZFZEAEE LAY
v/ UDTI&Screening®M il D TE MDScreeningZ{E AL HE

Conventional culture S 2.16 =
Chromogenic agar 48hr TD S 1.94 =1 A
Chromogenic agar 24hr D S3.26 =R

PCR TD $27.7 =R

v IHE RN Z L \Conventional cultureZ LN DA TDD A H
ZL, TNUSHIUDD AN ERNEL IREE M oT=,



Base-Case Analysis @)

TD vs UD
Sl TD uD TD vs Si UDvs SI

Prevention Strategy Outcomes

Total costs ($) $10019 $9799 $9,801

Effect (probability of MRSA infection)  3.92% 1.41%  1.04%

Effect (QALYs) 04571 04591 04594

Incremental comparisons

Incremental costs ($) -$219.85 -$21769 $2.16

Incremental effect (infections averted) 0.0252 0.0288 0.0037

ICER ($/MRSA infection averted) Less costly, more Less costly, more $586.02
effective effective

Incremental effect (QALYs gained) 0.002 0.0023 0.0003

ICER ($/QALY gained) Less costly, more Less costly, more § $7471.48
effective effective

Conventional culturez FALNAEUDD ANERNINSD T
& FAxt3h 8 (ICER: Incremental cost effective ratio) 5t E&.
ICER ($/MRSA infection averted) $586<$8147
ICER ($/QALY gained) $7,471<$100000 T&HY
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Sensitivity analysis (1D
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Sensitivity analysis @)
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Discussion (1)
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Limitation ()
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Limitation 2)
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Conclusions
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LERQYY |CHG |PCR | Chromogenic | Conventional
agar culture

S22 S4.6 S49 S1.7 S$1.9
7)“)7] $7.55 $55 $28 $4.63 $2.11
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