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Survival Factors among Medical Intensive Care Unit Patients with Carbapenemas-Producing
Enterobacteriaceae

Choi, Ji Eun'- Jeon, Mi Yang?
1Gyeongsang National University Hospital; *College of Nursing - Institute of Health Science, Gyeongsang National University, Jinju, Korea

Purpose: Carbapenemase-producing Enterobacteriaceae (CPE) are associated with considerable mortality. This study was aimed to
identify survival factors among medical care unit patients with CPE. Methods: We conducted a retrospective cohort; data were col-
lected from September 2017 to June 2019 through electronic medical records. The data collected were general characteristics, dis-
ease-related characteristics, severity-related characteristics, and treatment-related characteristics. Data were analyzed based on fre-
quency, mean, standard deviation, Chi-square test, Fisher’s exact test, t-test, Pearson’s correlation coefficient, and Cox proportional
hazard model using SPSS/WIN 21.0 program. Results: Seventy-seven patients were included (59 survivors and 18 deceased) in the
study. Univariate analysis identified factors for survival associated with acquired CPE as age (t=-1.56, p=.037), simplified acute physi-
ology 3 (SAPS3) score of admission date (t=-2.85, p=.006), Glasgow coma scale (GCS) of CPE acquisition date (t=2.38, p=.020), ar-
tery catheter at CPE acquisition date (x*=4.58, p=.032), vasoconstrictor agents use at CPE acquisition date (x*=6.81, p=.009), plate-
let at CPE acquisition date (t=2.27, p=.025), lymphocyte at CPE acquisition date (t=2.01, p=.048), calcium at CPE acquisition date
(t=2.68, p=.009), albumin at CPE acquisition date (t=2.29, p=.025), and creatinine at CPE acquisition date (t=2.24, p=.028). Multi-
variate Cox proportional hazard model showed that GCS at CPE acquisition date (HR=1.14, 95% Cl=1.05-1.22), lymphocyte at CPE
acquisition date (HR=1.05, 95% Cl=1.00-1.10), and creatinine at CPE acquisition date (HR=1.25, 95% Cl = 1.04-1.49) were indepen-
dent survival factors among medical intensive care unit patients with CPE. Conclusion: Based on the study results, it is necessary to
develop nursing interventions that can aid in the management of patients with CPE and identify their effects.
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Figure 1. Flow of participants. MICU = Medical intensive care unit; CPE = Carbapenemase producing Enterobacteriaceae.
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Table 1. General Characteristics, Disease-Related Characteristics of CPE Patient
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(N=77)

Survivors (n=159)

Deceased (n=18)

Variables X/t p
n (%) or M+ SD n (%) or M+SD
General characteristics
Sex
Males 36(61.0) 13(72.2) 0.74 387
Females 23(39.0) 5(27.8)
Age (yr)
<49 5(8.5) 0(0) 7.28 121
50-59 8(13.6) 1(5.6)
60-69 19(32.2) 6(333)
70-79 8(13.6) 7(389)
>80 19(32.2) 4(222)
6839+£15.32 74.28+8.06 -1.56 037
Length of MICU stay (day)
1-14 31(52.5) 10 (55.6) 7.15 128
15-28 15(254) 5(27.8)
29-42 9(153) 0(0.0)
43-57 2(34) 0(0.0)
>58 2(34) 3(16.7)
19.24+16.37 313945220 -0.97 343
Disease-related characteristics
Diagnosis Pneumonia
Yes 17 (28.8) 5(27.8) 0.01 932
No 42(71.2) 13(72.2)
Respiratory insufficiency”
Yes 15 (254) 3(16.7) = 539
No 44 (74.6) 15(83.3) 14.0
Neoplasm®
Yes 8(13.6) 2(11.1) - 1.000
No 51(86.4) 16 (88.9)
Sepsis'
Yes 5(8.5) 2(11.1) = 663
No 54(91.5) 16 (88.9)
Liver disease’
Yes 2(34) 2(11.0) - 231
No 57 (96.6) 16 (88.9)
Cerebral infarction’
Yes 2(34) 1(5.6) = 556
No 57 (96.6) 17 (94.4)
Underlying disease
Diabetes mellitus
Yes 23(39.0) 6(33.3) 0.18 665
No 36 (61.0) 12 (66.7
Hypertension
Yes 23(39.0) 7(389) 0.00 994
No 36 (61.0) 11(61.1)
Tuberculosis
Yes 7(11.9) 1(56) 0.59 443
No 52(88.1) 17 (94.4)
Neoplasms'
Yes 12(20.3) 4(222) - 1.000
No 47 (79.7) 14(77.8)
Stroke’
Yes 11(18.6) 3(16.7) - 1.000
No 48(814) 15(83.3)
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Table 1. Continued

Survivors (n=159)

Deceased (n=18)

Variables X/t p
n (%) or M+ SD n (%) or M+SD
CPE-related characteristics
Type of specimens

Rectal swab’
Yes 58(98.3) 18 (100) - 1.000
No 1(17) 0(0.0)

Sputum
Yes 20(33.9) 7(389) 0.15 698
No 39 (66.1) 11(61.7)

Urine'
Yes 2(34) 2(11.0) - 231
No 57 (96.6) 16(88.9)

Ascitic fluid"
Yes 1(17) 0(0.0) - 1.000
No 58(98.3) 18 (100.0)

Sore!
Yes 0(0.0) 1(5.6) - 234
No 59 (100.0) 17 (94.4)

Types of species
Klebsiella pneumoniae 47 (79.7) 16 (88.9) 1.99 1.000
Escherichia coli 5(85) 2(11.0)
Enterobacter cloacae 3(5.1) 0(0)
Prodencia rettgeri 1(1.7) 0(0)
Fluyvera intermedia 1(1.7) 0(0)
Klebsiella pneumoniae 2(34) 0(0)
Escherichia coli

Carbapenemase gene’
KPC-2 51(86.4) 16 (88.9) 3.51 348
NDM-1 7(119) 1(5.6)
KPC-2, GES-5 0(0) 1(5.6)
OXA-181 1(1.7) 0(0)

CPE=Carbapenemase producing Enterobacteriaceae; MICU=Medical intensive care unit; KPC=Klebsiella pneumoniae carbapenemase; NDM=New Delhi metlllo-f3-

lactamase; GES = Guiana extended-spectrum; OXA = Oxacillinase.
TFisher's exact test.

.001)(Table 2).
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Table 2. Severity-Related Characteristics, Treatment-Related Characteristics of CPE Patient (N=77)
Admission date CPE acquisition date
Variable Survivors (n=59)  Deceased (n=18) Survivors (n=59)  Deceased (n=18)
X/t p X7t p
n (%) or M +SD n (%) or M+ SD n (%) or M+ SD n (%) or M+ SD
Severity-related characteristics
SAPS 3 63.24+ 1846 77.17+16.97 -2.85 006
GCS 6.78+4.10 583+3.99 0.86 391 9.24+4.32 6.50+4.05 2.38 020
Treatment-related characteristics
WBC (10:/mm?) 1344 +6.80 16.90+8.82 1153 139 1232+6.68 13.70+£7.40 -0.74 459
RBC (1005/mm?) 332+067 3344055 -0.11 908 3234052 3.16+0.66 048 629
Hemoglobin (g/dl) 10.21£2.00 10.23+£2.07 -0.03 971 993+149 967+236 043 665
Platelet (10>/mm?) 197.83+126.86 189.67 + 12834 0.23 812 250.63+172.56 153.17+98.32 227 025
Seg. neutrophil (%) 83.51+8.28 82.23+1594 045 653 79.69+9.92 8543+ 6.68 -2.29 025
Lymphocyte (%) 9.11+£551 9.87+838 -0.44 657 1205+7.33 835+467 201 048
Monocyte (%) 5414295 643+8.00 -0.82 Al 569+298 432+2.23 1.80 076
Eosinophil (%) 1.56+2.19 124+184 0.55 580 216222 164+182 090 371
Basophil (%) 0.28+0.27 024+0.17 0.54 589 0.30+0.29 0.29+0.22 007 941
Na (mmol/L) 137.32+541 13392+8.10 2.06 043 137.59+4.46 135.58+5.0 162 109
K (mmol/L) 3.83+0.59 4.17+094 -141 170 3.83+0.56 3.98+0.58 -0.98 327
Cl (mmol/dL) 101.14+6.23 98.88+7.45 1.28 202 1006 +4.82 98.70+4.71 147 145
BUN (mg/dL) 23.86+ 2051 3342+2282 -1.64 104 24.16+19.02 22.24+1442 0.38 700
Creatinine (mg/dL) 148+157 1.36+139 0.31 757 1284151 0.75+0.53 224 028
Calcium (mg/dL) 796+0.82 7.56+1.06 1.69 094 809+0.79 748+0.99 268 009
Albumin (g/dl) 284+0.64 2564040 2.20 033 2.73+048 2444043 2.29 025
Surgical procedures’
Yes 4(6.8) 0(0) 1.28 257 3(5.1) 0(0) 095 329
No 55(93.2) 18 (100) 56 (94.9) 18 (100)
Dialysis
Yes 8(13.6) 6(33.3) 362 057 7(11.9) 5(27.8) 265 103
No 51(86.4) 12 (66.7) 52(88.1) 13(72.2)
Central venous catheters
Yes 41 (69.5) 15(83.3) 133 248 41 (69.5) 15(83.3) 133 248
No 18 (30.5) 3(16.7) 18 (30.5) 3(16.7)
Ventilators, Mechanical 50(84.7) 14.(77.8) 047 490 39(66.1) 13(72.2) 0.23 627
Yes 9(15.3) 4(222) 20(33.9) 5(27.8)
No
Urinary catheters
Yes 54(91.5) 17 (94.4) 0.16 0.686 53(89.8) 17 (94.4) 0.35 551
No 5(8.5) 1(56) 6(10.2) 1(56)
Aterial catheters
Yes 26 (44.1) 13(72.2) 437 036 29(49.2) 14.(77.8) 458 032
No 33(55.9) 5(27.8) 30(50.8) 4(22.2)
Vasoconstrictor agents
Yes 32(54.2) 14(77.8) 317 075 19(32.2) 12 (66.7) 6.81 009
No 27 (45.8) 4(22.2) 40 (67.8) 6(33.3)
Anti-bacterial agents
Nucleic acid inhibitor
Yes 29(49.2) 8 (44.4) 0.12 726 17 (28.8) 5(27.8) 0.01 932
No 30(50.8) 10 (55.6) 42(71.2) 13(72.2)
Cell wall synthesis inhibitor
Yes 50 (84.7) 14(77.8) 047 490 42(712) 11(61.1) 0.65 419
No 9(153) 4(22.2) 17 (28.8) 7(389)
Protein synthesis inhibitor
Yes 8(13.6) 3(16.7) 0.10 742 5(85) 3(16.7) 099 319
No 51(86.4) 15(83.3) 54(91.5) 15(83.3)

CPE = Carbapenemase producing Enterobacteriaceae; SAPS = Simplified acute physiology score; GCS=Glasgow coma scale; WBC=white blood count; RBC=Red
Blood Count;Na = Sodium; K= potassium; Cl = Chlorine; BUN =Blood Urea Nitrogen.
TFisher's exact test.
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Figure 2. Flowchart of the systematic review process.
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Table 3. Survival Factors of CPE Patients

Variable Unadjusted HR 95% Cl p
CPE acquisition day
GCS 1.14 1.05-1.22 001
Lymphocyte 1.05 1.00-1.10 021
Creatinine 1.25 1.04-149 016

Unadjusted HR=Unadjusted Hazard ratio; Cl=Confidence interval; GCS=Glasgow
coma scale
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