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Risk Factors and Outcomes of Bacteremia caused by Carbapenem Resistant
Enterobacteriaceae compared to Carbapenem Susceptible Enterobacteriaceae
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Abstract
Introduction:
Due to shrinking therapeutic options, infections due to Carbapenem resistant enterobacteriaceae
(CRE) are an urgent threat in healthcare systems across the world. While the CRE phenotype is determined by a number of different genes, the metallo beta-lactamases such as the NDM, are particularly prevalent in the South Asian region. Data regarding infections with CRE caused by these
strains is relatively limited.
Objective:
To compare the risk factors and outcomes (mortality and length of hospitalization) of bacteremia
secondary to CRE with bacteremia secondary to carbapenem susceptible enterobacteriaceae (CSE)
Methodology:
We conducted a cross sectional study on patients admitted between 2013 and 2016, to a large tertiary care hospital in Karachi, Pakistan. Patients with CRE bacteremia were matched for the same
year with patients with bacteremia due to CSE. Patients with polymicrobial blood cultures were excluded. Clinical data of these patients was obtained using a structured performa.
Results:
A total of 131 patients were enrolled (65 CRE and 66 CSE). The mean age was similar in both
groups (51.8 years and 57.1 years in CRE and CSE patients respectively). Compared to CSE, CRE
bacteremia was more likely to occur in patients with Diabetes Mellitus or those with a tracheostomy
(p values 0.002 and 0.014 respectively). The most common source of CRE bacteremia was central
line associated (24.6 % of all cases) as opposed to urinary tract infections in those with CSE bacteremia (62.1% of all cases). Fewer patients with CRE bactermia received appropriate antibiotics
(72.3 % vs 81.8%). Mortality was over three times higher in patients with CRE (41.5% vs 12.1%, p
value = 0.001). The mortality remained higher when adjusted for the severity of illness using the
PITT-bacteremia score. Increased mortality was also associated with central venous catheterization
in both CRE and CSE bacteremia, while urinary catheterization and hemodialysis were associated
with mortality in patients in CSE bacteremia only. While length of ICU stay was similar between the
two groups, the median length of hospital stay was longer in patients with CRE (median of 8 days vs
6 days, p value = 0.021).
Conclusion:
CRE bacteremia was more likely associated with central lines and led to significantly higher mortality and length of stay.

Results
Risk Factors for Acquisition of CRE Bacteraemia



Negative culture

lows;

No
Yes

1)

Diabetes Mellitus (p value 0.002)

2)

Surgery within past one year (p value 0.041)

3)

ICU admission (p value <0.01)

4)

Male Gender (p value <0.01)

5)

Indwelling lines (p value 0.014)

ICU stay
No
Yes

Central Venous Catheter
No
Yes

Higher Pitt Bactermia Score ( ≥4 > 2-3 > 0-1) (p

Odd ratio[95%
CI]

p value

1.0
5.40[1.43-20.42]

0.01

1.0
0.07[0.01-0.39]

0.002

1.0
9.05[1.55-52.84]

0.01

1.0
12.27[2.94-51.09]

0.001

Table 2. Multivariate Analysis

value 0.047)


The overall inpatient mortality in the CRE group was significantly

Conclusion

higher than the CSE group with 45.8%
VARIABLES

CRE (65)

CSE (66)

MALE

45 (69.2%)

24(36.4%)

FEMALE

20(30.8%)

42(63.6%)

Mean age in years

51.8 ±16.6

57.4±15.7

P-value

2 (40%)

3 (60%)

2014

18 (46.2%)

21 (53.8%)

2015

27 (44.3%)

34 (55.7%)

2016

18 (69.2%)

8 (30.8%)

ICU

24 (37.5%)

5 (7.7%)

In terms of mortality amongst all the organisms, the number of
deaths occurring in those infected by K. pneumonia, E. Coli, Enter-

<0.001

and 2 (50%) respectively


0.167





Bacteremia caused by CRE is associated with higher mortality than that caused by
CSE.

obacter and P. mirablis were 22 (23.2%), 10 (38.5%), 1 (16.7%)

0.367

YEAR OF PRESENTATION
2013





Male gender, Diabetes Mellitus, surgery within past one year, admission to ICU and

In all groups of organisms, mortality was higher in those patients

indwelling lines significantly increase the likelihood of blood stream infection by

who were infected by species with Carbapenem resistance

CRE.

All 10 deaths occurring in patients infected by K. pneumonia had



The most common causative organism overall is E. Coli. However, Klebsiella Pneumoniae is associated with highest proportion of CRE infections (81.8% p value
0.005).

<0.01



CRE bacteraemia, placement of Central Line, negative blood culture prior to discharge and ICU admission are associated with poor inpatient outcomes for the patients.

20(30.8%)

38(57.6%)

0.002

MALIGNANCY

19(29.2%)

15 (22.7%)

0.396

However, widespread use of Carbapenems has led to the dissemination of Carbapenem Resistant Enter-

IHD

10(15.4%)

17(25.8%)

0.142
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DIABETES MELLITUS

treatment of these gram negative infections has been vital, especially in ESBL producing strains. [1]


CSE
CRE

sociated with acquisition of CRE bacteraemia are as fol-

COMORBIDITIES


Group

On univariate analysis, the risk factors significantly as-

LOCATION IN HOSPITAL
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6)

Final Year Medical Students

A crossectional study was carried out on 131 patients (65 having CRE and 66 having CSE bacteremia)
admitted between 2013 and 2016 in a large tertiary care hospital in Karachi .



Patients with polymicrobial bacteremia and those under the age of 18 were excluded.



Clinical data of these patients was obtained retrospectively and analyzed using SPSS v20

Hemodialysis

13(20)

HEP C

9(13.8)

case–control study. Journal of Antimicrobial Chemotherapy (2007) 60, 1124–1130.

5(7.6)

0.245

HTN

28(43.1)

39(59.1)

0.067

Chemotherapy

14(21.5)

11(16.7)

0.478

Table 1. Patient Demographics
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