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Treatment Regimens of CRKP Infections

Mortality (%)

Mono

Zarkotou 2011 46.7 0.0

Qureshi 2012 57.8 13.3

Daikos 2014 44.4 27.2

De Oliveira 2014 36.8 52.4

Tumbarello 2015 38.4 30.2

Falcone 2016 77.2 10.9

Gomez-Simmonds 2016 26.0 38.0

Combination



A Multicenter Study in Taiwan 

16

Study Period

2013.01
to 

2014.12

CRKP infections 

Imipenem MIC ≥ 2 
or

Meropenem MIC ≥ 2 

National Health 
Research Institute

Confirmation

Identification
MIC

ESBL/AmpC
Carbapenemase

Porin

Exclusion Criteria

Age < 20
Inappropriate therapy

Polymicrobials
Mortality within 2 days

66 
Patients



Definition of Appropriate Antibiotic Therapy

Day

0 1 2 3 4 5 6 7 8 9

In Vitro Active agents: 

MIC = S or I according to CLSI, EUCAST (colistin), FDA (tigecycline*)

Infection onset (index culture)

Initiation within 7 days

1 Active agents ≥ 2 days

Overlapping ≥ 2 days 

Combination
Therapy

≥2 active agents 
1 active agent + group 2 carbapenem

* TGC MIC ≤ 0.5 for BSI

Monotherapy

Combination
Therapy



66 Patients

14 day mortality 22.7%

Mutant  OmpK 35 + OmpK 36 53.0%

Imipenem MIC ≥ 8 48.5%

ESBL + AmpC 59.1%

Monotherapy
Combination

Therapy

53/66 (80.3%)
14-day mortality: 22.6%

13/66 (19.7%)
14-day mortality: 23.1%



Univariate analysis Multivariable analysis

Variable HR (95% CI) P HR (95% CI) P 

ICU-acquired isolate 2.62 (0.90-7.68) 0.078

Pneumonia 2.73 (0.87-8.58) 0.086

Urinary-tract infection 0.31 (0.07-1.37) 0.121 0.25 (0.06-1.15) 0.075

Chronic respiratory failure 2.42 (0.77-7.60) 0.131

Congestive heart failure 2.74 (0.97-7.71) 0.056

Septic shock 2.70 (0.92-7.91) 0.070

APACHE II score, median (IQR) 1.11 (1.03-1.18) 0.004 1.12 (1.04-1.21) 0.003

ESBL versus ESBL + AmpC 2.86 (0.81-10.19) 0.102

Numbers of porin mutation 1.96 (0.71-5.34) 0.190

Imipenem MIC ≥ 8 1.22 (0.44-3.36) 0.705

Combination therapy 1.07 (0.30-3.78) 0.922

Cox regression for 14-day mortality



Monotherapy

Combination
Therapy

Survival Curve of Different Antibiotic Regimens

Log-Rank Test: P = 0.895



Total (n) Died (n) 14-Day Mortality (%)
Monotherapy 53 12 22.6

Colistin 15 7 46.7
Tigecycline 10 3 30.0
Carbapenem 9 2 22.2
Amikacin/Gentamicn 7 0 0.0
Ciprofloxacin/Levofloxacin 5 0 0.0
Cefepime 5 0 0.0
Piperacillin-Tazobactam 2 0 0.0

Combination therapy 13 3 23.1
Tigecycline + Carbapenem 6 2 33.3
Colistin + Carbapenem 3 1 33.3
Amikacin + Carbapenem 1 0 0.0
Double Carbapenem 1 0 0.0
Tigecycline + Colistin + Carbapenem 1 0 0.0
Tigecycline + Colistin + Amikacin 1 0 0.0



Brief Summary

Non-carbapenemase producing CRKP

- Still associated with high mortality

- Current study shows similar treatment 
efficacy between monotherapy and 
combination therapy 

- Rapid tests for carbapenemases might 
give insight on future antibiotic 
stewardship intervention
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•Variables in table

•Demographics: age, sex, ICU-acquired, previous hospitalization

•Clinical syndrome: pneumonia, UTI, IAI, primary bacteremia

•Comorbidities: diabetes mellitus, COPD, chronic respiratory failure, 
CHF, CVA, CKD, cirrhosis, malignancy, immunocompromised, previous 
surgery, Charlson comorbidity index

•Intervention: CVC, surgical drain, Foley tube, mechanical ventilator, 
renal replacement therapy

•Severity of illness: septic shock, APACHI II score

•Microbiological features: imipenem MIC, beta-lactamase, number of 
porin loss



Combination Regimen Carbapenem MIC 14-day Morality
amikacin, imipenem 2 no

ertapenem, imipenem 2 no

colistin, meropenem 2 yes

tigecycline, colistin, meropenem 2 no

tigecycline, doripenem 2 yes

colistin + meropenem 4 no

tigecycline + meropenem 4 no

tigecycline, doripenem 4 no

tigecycline + imipenem ≥ 8 yes

tigecycline + imipenem ≥ 8 no

colistin + meropenem ≥ 8 no

tigecycline + meropenem ≥ 8 no



Variables Monotherapy
Combination

P 

Demographics 
Age, years, median (IQR) 79 (66-85) 67 (60-85) 0.437
Male sex 32 (60.4) 7 (53.8) 0.668

Clinical syndrome
Pneumonia 29 (54.9) 6 (46.2) 0.579
Urinary-tract infection 19 (35.8) 2 (15.4) 0.156
Intra-abdominal infection 3 (5.7) 2 (15.4) 0.253
Catheter-associated infection 1 (1.9) 0 (0.0) 1.000
Primary bacteremia 1 (1.9) 3 (23.1) 0.022
Bacteremia 13 (24.5) 7 (53.8) 0.039

Severity of illness
Septic shock 8 (15.1) 4 (30.8) 0.189
APACHE II score, median (IQR) 22 (16-29) 24 (21-28) 0.342


