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Burden of sepsis in the US

W
6% 35%

of hospitalized dies in the hospital or of all hospitalizations
patients are discharged to that culminated in
hospice death

Rhee C et al. JAMA 2017:318(13):1241-1249
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Global burden of sepsis

31.5M

19.4M

severe sepsis

9.6M
5.3M

sepsis deaths

cancer deaths

Fleischmann C et al. Am J Respir Crit Care Med 2016;193(3):259-272
GBD 2017 Causes of Death Collaborators. Lancet 2018:392(10159):1736-1788
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Treatment for sepsis
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A

Principles of antimicrobial treatment for
sepsis

Do

Early initiation De-escalation



A

There have been controversies on
management for sepsis ...

* Corticosteroids

* Goal-directed therapy

* Fluid resuscitation

* Molecular targeted therapies

... and many more
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... and antimicrobial treatment is
no exception

’

Clinical Infectious Diseases
$IDSA,_ TS
VIEWPOINTS Y"‘NSA — oxrons

Infec The NEW ENGLAND JOURNAL of MEDICINE
STAT

SCPSi CLINICAL DECISIONS
IDSA Sepsis’

Early Administration of Antibiotics for Suspected Sepsis

Do Not Administer Antibiotics Administer Antibiotics

Michael Klompas, M.D., M.P.H. Immediately
Laura Evans, M.D.
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Antibiotics within 1 hr
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Hour-1 bundle

1. We recommend that administration of IV antimicrobi-
als be initiated as soon as possible after recognition and
within one hour for both sepsis and septic shock (strong
recommendation, moderate quality of evidence; grade
applies to both conditions).

2016 SSC Guidelines for Sepsis and Septic Shock
&I SAMSUNG MEDICAL CENTER
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Fixed target of 1 hour: PRO

* Supported by multiple large observational studies

* Benefit is biologically plausible

* Potential risk of delaying therapy is high

* Early administration would be beneficial in pts without shock

to prevent deterioration into organ dysfunction

* |If overuse is of concern, effort should be focused on

de-escalation and discontinuation



A

Fixed target of 1 hour: CON

e Evidence for the benefit of <1 hr administration is weak for
septic patients without shock
e Existing studies share common limitations

* Implementation might cause unexpected negative

consequences
e Excessive use of antibiotics
* Delayed work-up for alternative diagnosis

* Benefit of such policy has never been tested in real life
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Fixed target of 1 hour: Current evidence

e Multicenter retrospective, North Am; 2,154 patients w/ septic shock
e 77.9% documented infections, 34.2% bloodstream infection
e Overall mortality 58.0%

1.0 - mmmm survival fraction =]
0 === cumulative effective =
S 0.8 A antimicrobial initiation ]
= _ 7.6% decrease in surv
Q. —
T 06 per hour
=
© 0.4 - ABx <1 hr vs. later
.S OR 1.67 (1.12-2.48)
0.0 - |
97

Q, 0L 7. R, A, % & 6, & 7 A
\0 .\5: \}.. \e \0:) \7. \‘5.\ \Q \7 e\ 4 “?6‘
o % D D % % D P Y ""c?@&‘?@%
time from hypotension onset (hrs)
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A

Fixed target of 1 hour: Current evidence

* Multinational (SSC)
e 17,990 pts w/ severe sepsis and septic shock admitted to ICU
e Overall mortality 29.7%

Time to Probability of

Antibiotics (Hr) 95% ClI Mortality (%)° 95% ClI
O=1° 1.00 246 23.2-26.0
1-2 1.07 097-1.18 0.165 259 24.5-272
2=3 1.14 1.02-1.26 0.021 270 25.3-28.7
3-4 1.19 1.04-1.35 0.009 279 25.6-30.1
4-5 1.24 1.06-1.45 0.006 28.8 25.9-31.7
5—6 1.47 1.22-1.76 < 0.001 323 285-36.2
>6 1:52 1.36-1.70 < 0.001 33.1 30.9-35.3

OR = odds ratio.

*Hospital mortality odds ratio referent group is 0-1 hr for the time to antibiotics and is adjusted by the sepsis severity score (SSS), ICU admission source (ED,
ward, vs ICU), and geographic region (Europe, United States, and South America).

*Probability of hospital mortality is estimated using the generalized estimating equation population averaged logistic regression model and is based on the
subject having the following characteristics: from the United States, admission source is the ED, and the SSS is 52 (median of all observations).

<Antibiotics administered in the first hour are the referent group and thus the odds ratio by definition is 1.00 while the 95% ClI and the p value are not generated
by the regression model.

I SAMSUNG MEDICAL CENTER Ferrer R et al. Crit Care Med 2014:42(8):1749-1755
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Fixed target of 1 hour: Current evidence

e Additional analysis of multicenter RCT (US)

e 291 pts w/ septic shock presented to ED

 Median time from triage to ABx: 115 min (IQR 65-175)
e Overall mortality 18.9%

Table 4. Inhospital mortality: Triage to initial antibiotics

Number 95% Adjusted 95%

Time to of Mortality  Difference  Odds  Confidence Odds Confidence
Antibiotics  Patients (%) (%) Ratio? Interval Ratio? Interval
<1 hr 65 16.9 2.6 1.18 0.57-2.46 1.81 0.74-4.44
>1 hr 226 19.5 ) _ i _ )
=2 hrs 159 213 | 0.71 0.39-1.30 1.07 0.54-2.16
>2 hrs 136 16.2
=3 hrs 223 20.6 —~74 0.59 0.27-1.27 0.66 0.27-1.63
>3 hrs 68 13.2
=4 hrs 255 20.4 —12.1 0.35 0.10-1.20 0.39 0.08-1.90
>4 hrs 36 8.3
<5 hrs 274 19.7 -13.8 0.25 0.03-1.96 0.69 0.07-6.86
>5 hrs 17 5.9
=6 hrs 281 19.6 -19.6 — — — -
>6 hrs 10 0

?0dds of death with increasing delays in antibiotic administration.
TP SAMSUNG MEDICAL CENTER Puskarich MA et al. Crit Care Med 2011:39(9):2066-71
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Fixed target of 1 hour: Current evidence

» Systematic review/meta-analysis (2015)
e 36 studies included, 11 for full meta-analysis

[ ] L] .o o
3 hrs from triage 1 hr from severe sepsis/shock recognition
A) B)

Ferrer (2014) - 1.07 (0.95, 1.20)

Ferrer (2014) . 1.23(1.14, 1.32)
Puskarich (2011) | ] 0.77 (0.35, 1.68)

Puskarich (2011) . : 051022 1.10)
: Gaieski (2010) ~ 1.65(0.93. 2.89)
Galeski (2010) - 1.30 (0.70, 2.39) Ferrer (2009) AT
Vilella (2014) - ; 0.790.35, 1.73 Kumar (2006) —f— 733544.997)
o6 i . 1.500.99 239 Yokota (2014) ] 1.13 (0.68. 1.85)
: Ryoo (2015) l— 1.09 (0.64, 1.86)

Bruce (2015) 1.24 (0.49, 296
: Bloos (2014) ! 1.06 (0.74, 1.51)

Pooled OR -e— 1.16 (0.92 1.46)
Pooled OR __e_ 1.46 (0.89, 2.40)

22 0s 1 2 : ;

1
10

Y
-

T
02 0.5 1
Odds Ratio (95% Confidence Interval)
Odds Ratio (95% Confidence Interval)

R Sterling SA et al. Crit Care Med 2015:43:1907-15 ¢



A

* Multicenter, prospective; 3 EDs in the Netherlands
* 1,168 pts w/ sepsis; 85% received ABx < 3hr
e Overall mortality 10.0%

Fixed target of 1 hour: Current evidence

Table 3 The hazard for 28-day mortality as a function of time to antibiotics in ED patients with suspected infection in

three categories of illness severity

Crude model (HR (95% Cl)

Corrected model (HR (95% Cl)

P (Corrected model)

PIRO group 1 to 7 (n = 413)

Antibiotics <1 hour (reference category)
Antibiotics 1-3 hours

Antibiotics >3 hours

PIRO group 8 to 14 (n = 532)
Antibiotics <1 hour (reference category)
Antibiotics 1-3 hours

Antibiotics >3 hours

PIRO group =14 (n = 223)
Antibiotics <1 hour (reference category)
Antibiotics 1-3 hours

Antibiotics >3 hours

&I SAMSUNG MEDICAL CENTER

1
085 (0.17-5.18)
1.98 (0.36-10.78)

1
1.11 (0.62-1.99)
0.65 (0.22-1.90)

1
1.10 0.62-1.97)
093 (0.36-243)

1
255 (0.36-18.25)
5.31 (043-68.16)

1
1.25 (0.62-2.31)
0.86 (0.28-2.63)

1
0.99 (053-1.87)
1.11 (0.40-3.08)

04227
0.352
0.191

0676°
0483
0.786

0.978°
0.983
0.849

De Groot et al. Crit Care 2015:19:194



A

Fixed target of 1 hour: Current evidence

e 35,000 random patients w/ sepsis (ICD code) presented to 21 EDs
in the Kaiser Permanente Northern California 2010-2013

* Observed mort: 3.9% (sepsis), 8.8% (severe sepsis), 26.0% (shock)

 Median time of ABx: 2.1 hours (IQR 1.4-3.1)

Subgroup | OR for mortality Absolute increase of mortality
per hour until antibiotics per hour until antibiotics

95% ClI p Percent  95% CI P

Sepsis 1.09 1.001.19 0.046  0.3% 0.010.6% 0.04
severe 1.07 1.01:1.24 0014  04% 0.1-0.8% 0.2
sepsis
Septic 114  1.061.23 0001  1.8% 083.0% 0.001
shock

Liu VX et al. Am J Respir Crit Care Med 2017:196(7):856-863
&I SAMSUNG MEDICAL CENTER
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Fixed target of 1 hour: Current evidence

» 49,331 patients w/ sepsis and septic shock reported to
the NY State Dept of Health 2014-2016

 82.5% completed 3-hour bundle within 3 hours

 Median time of ABx: 0.95 hours (IQR 0.35-1.95)

B Administration of Antibiotics
35+

e if >3 hours

. —e— Risk adjusted (1.06-1.22; p=0.001)
O\O ]
< 304 T
2
g OR 1.04 per hour
s (1.06-1.06; p<0.001)
=
‘s
8
T
e 204
4

5]

O I I 1 I | I I I I

UL L
O 1 2 3 4 5 6 7 & 9 10 11 12

Time to Administration of Antibiotics (hr) Seymour W et al. N Engl J Med 2017:376:2235-2244
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Fixed target of 1 hour: Current evidence

Model No. Odds ratio  95%CI _
Al cases 49,331 1.04 1.03-1.06 A
Male 25589 1.04 1.02-1.06 g — -
Famals 23634 103 1.02-1.08 I
Vasopressors
Yes 16,721 1.07 1.05-1.09 ——
No 32610 1.01 0.98-1.04 H—8—
Admission source :
Home 33,464 1.05 1.03-1.07 -
Other 15,857 1.03 1.00-1.06 ——
Comorbidities
Congestive heart failure 10,052 1.07 1.04-1.10 ——
Hemodalysis 5,207 1.06 1.01-1.09 C——
Chronic respiratory fallure 5,738 1.056 1.01-1.09 i
Source of infection
Respiratory 19,839 1.04 1.01-1.07 ——
Urinary 13,439 1.04 1.01-1.07 S —
Crther 16,053 1.04 1.02-1.06 D —a—
Bacteramia
Gram positive 7,175 1.03 0.98-1.07 H—e——
Gram negative 6,431 1.07 1.02-1.11 P
Other 965 1.22 1.11-1.34 : -
None 34757 1.04 1.02-1.05 N
W
0.9 1.0 1.1 1.2 1.3 1.4

Odds ratio for in-hospital mortality

Seymour W et al. N Engl J Med 2017:376:2235-2244
&I SAMSUNG MEDICAL CENTER
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Fixed target of 1 hour: Current evidence

* Randomized controlled trial: pre-hospital EMS CTRX vs. usual care
e 2,672 pts (1,535 intervention vs. 1,137 usual care)
e Estimated time gain to ABx in intervention group: 96 min

Usual care group  Intervention Relative risk p value
(n=1137) group (n=1535) (95% CI)

Age (years)

<65 12/276 (4%) B/336 (2%) 0-41 (0-16-1-08) 0-10

=65 817860 (9%) 11471194 {10%) 1.01 (0-77-1-32) 1.00
qSOFA (prehospital)

<2 CO/E72 (7%) 71/1132 (6%) 093 (0-66-129) 072

2 25180 (14%) 45/318 (14%) = 1.02 (0-65-1-60) 1.00
MEWS (prehospital)

<5 71146 (5%) 77192 (4%) & 076 (0-27-2-12) 0-80

=5 L3/622 (9%) FL827 (9%) —— 101 (0-72-1.42) 1.00
SBP (prehospital)

=100 15/112 (13%) 257181 (14%) 1.03 (0-57-1.87) 1.00

=100 FRA00L (7%) 0571337 (7%) —L 0-95 {0-71-1.27) 078
Severity of sepsis

Sepsis B8/424 (2%) 12579 (2%) - 110 (0-45-2-66) 1.00

Severe sepsis 747656 (11%) BE/BAE [10%) —— 0-80 (0-67-120) 053

Septic shock 10437 (27%) 19766 (29%) & 1.07 (0-56-2-04) 0-85
Overall 93/1136 (8%) 120/1535 (8%) + 0.95 (074-1-24) 078

D-IJ.S G-!‘ZS 1:'-'35 U-’SG U-I?'l 1-f!'|-0 1-511 3I-5
+— e
Favours intervention Favours usual care

Alam N et al. Lancet Respir Dis 2018;6:40-50
&I SAMSUNG MEDICAL CENTER
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Many patients with presumed sepsis actually
do not have sepsis

2,579 pts in 2 Dutch ICUs Approx. 1M pts in the US

100+
I none

907 possible
80- I probable

704 definite
504

m_l B ] - 17.4%

30130%

204
10- !.6 . - PPV of qSOFA PPV of qSOFA
O overallSepsis Eﬁ, Septic for infection for sepsis

sepsis shock

604

=
=
@
(8]
c
o
[1+]
>
@
_
[

Klein Klouwenberg PMC et al. Crit Care 2015:19:319
Anand V et al. Chest 2019 (advance online pub)
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An ideal decision-making

A

Give ABx early BN Y €11

Severity

Give ABx

Probability of infection
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Reality

4

Severity

Probability of infection
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Fixed target of 1 hour: What do we need?

* Proof of benefit
 Randomized controlled trial is not feasible
e Cluster randomized trial on ED policy
 Quasiexperimental study (e.g., before-and-after)

* Feasibility & implementation
e System improvement to accelerate drug delivery,
especially in the ED

* Antimicrobial stewardship
* |Institution-specific guidance
* De-escalation and discontinuation
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Combination therapy
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Why combine?

Rationale Antimicrobial Example
coverage

Broader coverage

Do not overlap Metronidazole +

cephalosporins

Reduce the risk of Overlap PTZ + FQ/AG
Inappropriate ABx

Additive/synergistic  Overlap Ampicillin + AG for
effect enterococci
Reduce the risk of Overlap Tuberculosis
emergence of HIV

resistance

Immunomodulating  Irrelevant Macrolides

effect



A
Empirical treatment for VAP

MRSA Activity Anti-pseudomonal Anti-pseudomonal
if i Beta-lactams Non-beta-lactams
(if risk present)

Piperacillin

tazobactam

Vancomycin
Cefepime or
+ Ceftazidime +
Linezolid
Carbapenems w

Aztreonam

2016 ATS/IDSA HAP/VAP Guideling

&I SAMSUNG MEDICAL CENTER 29



Susceptibility of non-fermenters to
combination regimens

100
90
80
70
60
50
40
30
20
10

P. aeruginosg2008) P. aeruginosq201516) A.baumannii(201516)

Huh K et al. Diaghlicrobiol Infect Dis 2013;76:4782
™ SAMSUNG MEDICAL CENTER KARSNe201516 (unpublished data)



A
’ Combination therapy:
Meta-analysis on gram-negative bacteremia

Mortality: all gram-negatives Mortality: P. aeruginosa only

Study Stud OR (95% CI
N 1974, GM or carbe ’ (985 €D
Lefgezrea —-j; Tapper et al3® —m 0-56 (0-17, 1-75)
36 | 1
Kreger et al37 1998, nO AMK Slngle lgra et al45 0-92 (0-08, 6-08)
Piccart et al
de La Torre et al®8 1994, CFZ Mendelson et al*3 . 0-45 (0-06, 3-66)
34 i !
McCue et al —— 1994’ mosﬂy BL Kuikka et al46 — 0-55 (0-21, 1-36)
Bouza et al®® j
Hiff et al1® 0-42 (0-19, 0-90)
MoCue et al2 —-— 1989, mostly AMK | -
Hiff et al® . 0-427(0-19, 0-90) Combined 0-50 (0-32, 0-79)
Feldman et a2 sg¢———— 0-00 (0-00, 0-29) dl» 'xla flb <|o N flb <|o lo
Chow et al# . 1.14 (0-37, 3-49) N ¢'¢ © >
Korvick et al*? —r 1-14 (0-56, 2-34) Favoring combination therapy Odds ratio Favoring monotherapy
Mendelson et al43 0-45 (0-06, 3-66) (95% confidence interval)
DePauw et al44 . 1.75 (0-11, 104-80)
Leibovici et al*1 | 1-18 (0-83, 1-66)
lgra et al4s 0-92 (0-08, 6-08)
Kuikka et al46 —m— 0-55 (0-21, 1-36)
Kim et al4? . 1.45 (0-52, 3-98)
Combined 4 0-96 (0-70, 1-32)
[ I I I I I I I 1
o'd\/ ST LYY o9 '\/@ '\,@o

Favoring combination therapy Qdds ratio (95% confidence interval)  Favoring monotherapy

R Safdar N et al. Lancet Infect Dis 2004.4:519-27



“Combination therapy:
Meta-analysis/meta-regression on sepsis

Monotherapy mortality <15% 125/1417 (8.8) 182/1363 (13.4) I<> 1.53 (1.16-2.03)
Monotherapy mortality 15-25% 386/2123 (18.2)  247/1309 (18.9) 4> 1.05 (0.81-1.34)
| Monotherapy mortality >25% 414/1013 (40.9)  404/1279 (31.6) < 0.54 (0.45-0.66) |

|
Overall 925/4553 (20.3)  833/3951 (21.1) <> 0.86 (0.71-1.03)
1 1 1 ll 1 Ll
0.001 0.01 0.1 1 10 100
Odds Ratio of Death

|
|

non-shock/non-crtically ill 109/993 (11.0)  131/1005 (13.0) —— 1.06 (0.76-1.47) 191 7178
|

shock/critically ill 128/252 (50.1) 211/550 (38.4) —a— | 0.51 (0.36-0.72) 0 .0002
|
|
|

overall 237/1245 (19.0) 342/1555 (22.0) —.—t 0.76 (0.57-1.02) 33.8 0622
|

I I 1
0.1 1 10

«III®  SAMSUNG MEDICAL CENTER Kumar A et al. Crit Care Med 2010;38(8):1651-1664 32



Definitive combination therapy:
A large retrospective study

* Multicenter, retrospective, propensity matched

e 1,223 PS-matched pairs w/ culture-positive septic shock
* Approx. 30% E. coli, 8% P. aeruginosa

* Primary outcome: 28-day mortality

100 ;

75
(o))
=
= 50 -
S ~~' Combined Therapy
(3 — Monotherapy
O\O

25

Log-rank p-value: 0.0002
0 5 10 15 20 25 28

Days

I SAMSUNG MEDICAL CENTER Kumar A et al. Crit Care Med 2010;38(8):1773-1785



A
’ Definitive combination therapy:

A large retrospective study

# deathsitotal ( %)

MT CT HR (95% Ch p value
f-lactams 339930 (365% 260928 (28.0%) rnl 0.72 (0.62-0.28) .0002
penicillins 142391 (36.3%) 118400 (29.5%) H 079 (062100 .05
penicillinfampicillin 27/62 (43.6%) 2271 (31.0%) |—0J|-| 068 (0.39-1.20 19
anti-staph penicillin 1940 (47.5%) 11136 (30.6%) ——H 056 (0.27-118 13
g-lactam/inhibitor 9B/289 (22.2%) 85293 (29.0%) n-o{-u 0.85 (0.64-1,149 .28
cephalosporins 196/538 (38.6%  139/511 (266%) HEH | 069 (0.55-088 .0007
18t gen ceph 821 (28.1%) 118 (5.6% I . { 012 (002099 .049
2nd gen ceph 23/60 (38.3%) 1062 (16.1%) ——i| 0.38 (0.18-081) .01
non-Ps 3rdgen ceph 113339 (33.3% 83332 (25.0% '-0-{ 0.71 (0.54-094 .02
anti-Ps Irdidth gen ceph 53/119 (44.5%) 48116 (41.4%) 8 0.89 (0.60-1.31) .54
carbapenems 56154 (36.4%) 52152 (342%) -—*—u 095 (065-1.39 .77
vancomycin 32/182 (39.0%) 27176 (35.5%) —— 089 (053149 66
fluoroquinoclenes 14/50 (28.0%6) 15/60 (25.0%) |—J|—| 080 (0.44-1.87 .79
macrolide/ clindamycin 36 (50.0%) 1% (16.7%) | ® i i 030 (003289 .30

|
0.01 0.1 1 10

Hazard Ratio

I SAMSUNG MEDICAL CENTER Kumar A et al. Crit Care Med 2010;38(8):1773-1785 34



Definitive combination therapy:
recent meta-analysis

* Broad-spectrum beta-lactam vs.
beta-lactam + aminoglycoside

e All-cause mortality: RR 0.97 (95% CI 0.73-1.30)
* Clinical failure: RR 1.11 (95% Cl 0.95-1.29)

* Nephrotoxicity: RR 0.30 (95% ClI 0.23-0.39)

&IITB®  SAMSUNG MEDICAL CENTER Paul M et al. Cochrane Database Syst Rev 2014:Cd003344



A
Definitive combination therapy: RCT

* RCT, open-label, 44 ICUs in Germany (2007-2010)

* 551 pts. w/ severe sepsis or septic shock

e Meropenem vs. meropenem + moxifloxacin (7-14 d)
* Primary outcome: daily SOFA score

Figure 2. Daily Sequential Organ Failure Assessment (SOFA) Scores Figure 3. Overall Survival
Daily SOFA scores in intent-to-treat analysis Overall survival in intent-to-treat analysis
144 100+
90+
124
80+
107 Je 70
o CL §E ® T o ) .
5 § b §. - 5 604 Moxifloxacin and meropenem
o 8- o §. §I §—r - o
n - IT T® §. %I %T T LT ol AT @ 504
T S s AR A A BB ¢ i
5 61 L O 40
0] [05]
A4 304
© Meropenem alone 20+
27 | @ Moxifioxacin and meropenem [TestP=.36 104 Log-rank P=.42
0 T T T T T T T T T T T T T 1 0 T T T T T T 1
t 2 3 4 5 6 7 8 9 10 11 12 13 14 0 14 28 42 56 70 84 98
Study Day Study Day
No. of evaluable patients No. of patients at risk
Meropenem alone 249 212 167 137 124 103 89 Meropenem alone 273 222 211 193 188 184 179
Moxifloxacin and meropenem 255 209 179 163 125 95 81 Moxifloxacin and meropenem 276 224 210 193 186 180 177

&I  SAMSUNG MEDICAL CENTER Brunkhorst FM et al. JAMA 2012:307(22):2390-2399



A
’ Definitive combination therapy:
meta-analysis (P. aeruginosa)

Study ID OR (95% Cl) % Weight

1. Retrospective study

I
1
|
|
Bliziotis (2011) - . 0.33 (0.09, 1.18) 7.55
1
Bowers (2013) —_ 1.44 (0.86, 2.41) 15.02
I
Chamot (2003) — 0.74 (0.26, 2.09) 9.44
|
Kuikka (1998) s 1.31 (0.44, 3.88) 9.01
Mendelson (1994) . : 0.45 (0.08, 2.60) 4.97
1
Micek (2005) : . 1.59 (0.70, 3.59) 11.66
I
Park (2012) - - 0.38 (0.14, 1.06) 9.63
1
Siegman-Igra (1998) : * 4.38 (1.19, 16.04) 7.37

Subtotal (I-squared =54.4%, p = 0.032) <> 1.00 (0.59, 1.69) 74.66

2. Prospective study

Hilf (1989) % 0.42 (0.21, 0.84) 12.87

Leibovici (1997) + 0.98 (0.47, 2.06) 12.48

Subtotal (l-squared =63.3%, p = 0.099) Q} 0.64 (0.27, 1.48) 25.34
|
1

Overall (l-squared = 58.2%, p = 0.011) <> 0.89 (0.57, 1.40) 100.00
1
1

NOTE: Weights are from random effects analysis :

| |
0.0624 1 16

TP SAMSUNG MEDICAL CENTER Hu et al. Int J Antimicrob Agent 2013/42:492-496



A
’ Definitive combination therapy: CRGNB

Combination Monotherapy

Risk Ratio Risk Ratio
M-H, Random, 95% CI M-H, Random, 95% CI

Study or Subgroup Events Total Events Total Weight
1.1.1 Retrospective

Aydemir et al. 2013 13 A 16 22 59%
Batirel et al 2014 112 214 26 3B 141%
Capone et al 2013 12 av 4 11 1.4%
Chuang el al 2014 7 15 52 104 3.4%
Daikos et al. 2009 0 8 4 15 0.2%
Daikos et al. 2014 11 39 12 22 2.9%
Durante-Mangoni et al 2013 45 104 45 105 9.7%
Falagas et al 2009 78 218 11 dE 41%
Falagas et al. 2008 7 16 1 4 0.4%
Garmacho-Montero et al 2013 14 29 14 28 4.0%
Hernadez-Torres et al. 2011 5 20 2 4 0.8%
Jang et al 2009 11 19 14 22 4.5%
Kontopidou et al. 2013 13 <yl 12 26 3.3%
Ku et al.2012 7 19 26 71 2.6%
Lim et al 2011 5 11 5] 20 1.4%
Lopez-Cortes et al 2014 4 23 12 46 1.2%
Mouloudi et al. 2010 1" 18 18 a5 4.6%
Navarro et al. 2012 10 17 0 1 0.2%
Ozvatan et al. 2015 50 89 3 6 1.8%
Papadimitriou et al. 2014 3 17 1 2 0.4%
Parchem et al. 2016 19 41 21 49 5.1%
Petrosillo et al 2014 35 105 17 61 4.6%
Pintado et al 2008 15 52 1 8 0.3%
Porwal et al 2014 13 29 & 12 3.5%
Samonis et al. 2014 4 7 3 8 1.0%
Simsek et al 2012 10 %3 10 20 2.6%
Sirijatuphat et al 2014 22 47 27 47 6.7%
Souli et al 2008 8 12 1 2 0.6%
Tumbarello et al 2012 14 51 11 22 3.1%
Vardakas et al. 2014 26 37 6 15 2.7%
Yilmaz et al 2015 30 53 7 17 3.0%
Zarkotou et al. 2011 0 14 4 7 0.29%
Subtotal (95% CI) 1444 884 100.0%
Total events 614 395

Heterogeneity: Tau® = 0.01; Chi* = 33.68, df = 31 (P =0.34); P = 8%

Test for overall effect: Z =1.63 (P =0.10)

Total (95% CI) 1444 B84 100.0%
Total events 614 395

Heterogeneity: Tau® = 0.01; Chi* = 33.68, df =31 (P =0.34);, = 8%
Test for overall effect: Z = 1.63 (P = 0.10)
Test for subgroup differences: Nol applicable
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Vardakas KZ et al. Int J Antimicrob Agent. 2018;51:535-547



* RCT (Israel, Greece, ltaly)

Definitive combination therapy: CRGNB

* 406 pts w/ BSI, VAP/HAP, UTI due to carbapenem-NS GNB
* Colistin (w/ loading) vs. colistin + meropenem (prolonged)

) 100 ——|=| — Colistin
A Pneumonla or - —— Colistin plus meropenem
. iz‘:‘l; + Colistin censored
baCterem|a 87% 80 %lqi + Colistin plus meropenem censored
. S e
A A.baumannii77% 3 6o =t
2
a
= 40
=
=
o
20
Log-rank p=0-66
0 | J | T | T 1
0 4 8 12 16 20 24 28
Number at risk Time after randomisation (days)
Colistin 197 175 149 138 132 124 118 111
Colistin-meropenem 207 174 153 144 136 127 118 116
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Paul M et al. Lancet Infect Dis 2018;18:391-400



Definitive combination therapy: S. aureus

1. Gentamicin should not be used for treatment of
NVE caused by MSSA or MRSA (Class III; Level
of Evidence B).

2015 AHA Guidelines for Infective Endocarditis

21. Addition of gentamicin to vancomycin 1s not recommen-
ded for bacteremia or native valve infective endocarditis (A-II).
22. Addition of rifampin to vancomycin is not recommended

for bacteremia or native valve infective endocarditis (A-I).

2011 IDSA Guidelines for MRSA Infections

&I SAMSUNG MEDICAL CENTER



Definitive combination therapy: S. aureus

* RCT, double-blind, placebo-controlled (UK)

758 pts w/ S. aureus BSI

e Adjunctive rifampin (active) vs. placebo

25

20

15
Placebo

Events (%)

10—

23-0%

21-6%

HR 0-97 (95% C1 0-71-1-32); p=0-84

0 2 4 6 8
Week since randomisation

Number at risk
(events)

10

12

Placebo 388 (18) 362 (33) 328 (5) 320 (11) 307 (12) 290 (7) 233
Active 370 (24) 330 (27) 301 (10) 290 (9) 275 (3) 266 (3) 210
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Died (%)

Thwaites GE et al. Lancet. 2018;391(10121):668678 “'

20

15

10

15-8%

14-8%

7:0%
Placebo

Week 2: HR 1-60 (95% Cl 0-86-2-95); p=0-13
4-4% Week 12: HR 1-10 (95% Cl 0-76-1-60); p=0-60

Number at risk
(events)
Placebo

Active

1 1 | 1 1
2 4 6 8 10 12

Week since randomisation

388 (16) 364 (9) 354 (7) 346 (7) 338 (10) 326 (7) 302
370 (23) 331 (10) 320 (11) 308 (5) 301 (3) 296 (4) 273






