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Multidrug-Resistant, Gram-Negative Bacteria in Hospitalized Eldedy Patients
from Non-Hospital Long-Term Care Facilities

Minsung Kim, JinHo Shin, Yeonsang Jeong, Jinkyeong Cho, and Jae-Phil Choi

Department of Internal Medicine, Seoul Medical Center, Seoul, Korea

Background/Aims: We investigated the risk of multidrug-resistant, gram-negative bacteria (MDRGNB) in hospitalized elderly pa-
tients from non-hospital long-term care facilities (LTCFs) and the antibiotic prescription pattern.

Methods: All clinical cultures obtained within 48 hours of hospitalization from elderly patients of at least 55 years of age arriving at
a 623-bed, public teaching hospital in Seoul, Republic of Korea from LTCFs between April 1, 2011 and April 1, 2012 were col-
lected retrospectively.

Results: During this period, 365 elderly persons from 13 LTCFs were hospitalized. This study enrolled 135 patients who had cul-
tures performed. In this group, 27.4% harbored MDRGNB at hospitalization. The presence of MDRGNB during prior hospital-
ization was the only risk factor that predicted harboring it (p = 0.043, odds ratio = 5.00, confidence interval = 1.049-23.834).
Combinations of antibiotics or carbapenems were used initially in 35.6% of the patients, and this did not affect the mortality rate in
this population.

Conclusions: Hospitalized elderly patients from non-hospital LTCFs need more attention. Judicious antibiotic selection is needed
according to the risk factor of harboring MDRGNB for antibiotics stewardship. (Korean J Med 2019;94:107-113)
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Figure 1. Flow diagram of the study. LTCF, long-term care facilities; MDRGNB, multidrug resistant, gram-negative bacteria.
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Table 1. Demographic and clinical characteristics of the enrolled patients

Non-MDRGNB (n = 98) MDRGNB (n=37) p-value

Age 723+15.6 793 +7.6 0.010
Gender

Male 50 (51) 19(51.4) 0.973
Underlying illness

Neoplasm 13 (13.3) 7 (18.9) 0.409

Hepatobiliary 9(9.2) 12.7) 0.200

DM 21 (21.4) 5(13.5) 0.298

CRF 1(1) 2(5.4) 0.123

ESRD 0(0) 2(5.4) 0.020

COPD/asthma 15 (15.3) 2(5.4) 0.122

CHF/IHD 44.1) 0(0) 0.212

CVD 21 (214 14 (37.8) 0.052

PVD 2(2) 0(0) 0.038
Charlson comorbidity index 1.68+ 1.7 1.65+1.4 0.909
Prior hospitalization within 1 year 42 (42.9) 26 (70.3) 0.004
Prior antibiotics within 3 months 18 (18.4) 17 (45.9) 0.001
Previous MDR 10 (10.2) 17 (45.9) 0
Invasive device 5(5.1) 5(13.5) 0.096
VRE colonization 33.1) 12.7) 1
MRSA colonization 6(6.1) 3(8.1) 0.683
Sepsis severity

Sepsis 23 (23.5) 11(29.7)

Severe sepsis 1(1) 0(0) 0.035

Septic shock 1(1) 4(10.8)
Mortality within 72 hours 44.1) 0(0) 0.789
In-hospital mortality 6(6.1) 3(8.1) 0.377

Values are presented as mean + standard deviation or number (%).
MDRGNB, multidrug resistant, gram-negative bacteria; DM, diabetes mellitus; CRF, chronic renal failure; ESRD, end stage renal disease;
COPD, chronic obstructive pulmonary disease; CHF, congestive heart failure; IHD, ischemic heart disease; CVD, cerebrovascular disease;
PVD, peripheral vascular disease; VRE, vancomycin-resistant Enterococcus; MRSA, methicillin-resistant Staphylococcus aureus.
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Figure 2. Distribution of multi-drug resistant organisms according to the clinical disease. E.coli, Escherichia coli; K pneumoniae,

Klebsiella pneumoniae; P.mirabilis, Proteus mirabilis; P.aeruginosa, Pseudomonas aeruginosa; A.baumanii, Acinetobacter baumannii,

M.morganii, Morganella morganii; S.marcescens, Serratia marcescens.

Table 2. Patterns of antibiotic resistance of the isolates according to the species

Nonsusceptible antimicrobial

E. coli K pneumoniae P. mirabilis

Enterobacter P. aeruginosa A. baumanii M. morganii S. marcescens

m=7) (@m=13) (n=28) (n=1) (n=4) (n=2) n=1) (n=10)
Ampicillin-sulbactam 1 1 0 0 0 0 0 0
Amikacin 0 5 6 0 0 2 0 1
Aztreonam 0 0 0 0 0 0 0
Ceftriaxone 4 10 4 1 4 2 0 0
Ceftazidime 3 8 4 0 2 2 0 0
Cefazolin 5 12 7 1 3 1 1 1
Ciprofloxacin 6 10 5 0 3 2 1 1
Cafepime 5 10 5 0 1 2 0 0
Cefuroxime 5 11 7 1 4 2 1 1
Cefotetan 0 1 1 0 0 0 0 0
Gentamicin 2 9 8 0 0 2 0 1
Imipenem 0 0 0 0 3 2 0 0
Meropenem 0 1 0 0 3 2 0 0
Piperacillin-tazobactam 0 5 1 0 1 2 1 0
TMP-SMX 2 8 7 0 4 2 0 1

E. coli, Escehricia coli; K. pneumoniae, Klebsiella pneumoniae; P. mirabilis, Proteus mirabilis; P. aeruginosa, Pseudomonas aerugino-

sa; A. baumanii, Acinetobacter baumannii; M. morganii, Morganella morganii; S. marcescens, Serratia marcescens; TMP-SMX, trimetho-

prim- sulfamethoxazole.
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