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Rate of Antimicrobial Resistant Urinary Pathogens and Associated Risk Factor in Older Adults

Living in Long-Term Care Facilities in Seoul

Inyoung Hwang, Hyunjoon Kim, Younjung Son, Hyejin Jeong, Mooyoung Kim, Soohyoung Lee, Ki-hyon Park*

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

Background: The risk of healthcare-associated infections is increasing due to the increasing use of long-term care facilities (LTCFs). Identifying LTCF
patients at high risk for antimicrobial-resistant urinary tract infection (UTI) is important for empirical antimicrobial therapy.
Methods: A retrospective case-control study was performed at a Seoul Medical Center (500-bed public hospital) between September 1, 2015 and

August 31, 2016. We selected LTCF patients by reviewing medical records.

Results: Of 196 patients with a UTI during the study period, 52 were from an LTCF. Antimicrobial-resistant UTI was found in 53.8% (n=28) of LTCF
patients. Logistic regression model identified 2 clinical factors associated with antimicrobial-resistant UTI: dementia (odds ratio [OR], 0.088; 95%
confidence interval [Cl], 0.014-0.531) and readmission within 1 year (OR, 12.247;95% Cl, 1.982-75.693).

Conclusion: Clinical factors can be used to identify antimicrobial-resistant UTI in LTCF patients to aid in the selection of antibiotics.
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| Hospitalized patients of UTI during 2015.09-2016.08 (n=196)
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Excluded patients (n=21)

- No urine culture before initial antimicrobial theraphy (n=9)
- From other health care facillity except LTCF (n=12)

| Patient with urine culture (n=175) |

l l

| LTCF group (n=52) | Community group (n=123)
- No growth in urine culture (n=24)

H} HH
(==

LT oy

20154 9dH-E] 20161 8 Aol /\15-45 0078 71 £
Wk AP 7hgofetat 1l #AF 5 5= Zlego] 8 23, Al
Gl 2o d S0l hA 1967 S T o= 3}3‘1‘% ol59]
Al 7S ahg o= A, o], 714 ledl e A A
HHEA] 9 2 E, Y7 |7he] eyt 4] of B A o
£ 245} o529 (computed tomography, CT)-& 5-3F 7224 o)A}
o 748 71 o A o 71Er wlke o) Ak, o) Al A&
A A 52 ﬂn‘:} o5t T 1282 A HE

o
2
o e
ofr
=)

3t A 2 Ao 2= A5 H2]of w)
AL 9782 1 - 48A1TF oL} A ek AL §lo] %
AJEFE]o] eltol A A%t 5 1757 2] AFm S w418l O] 52
o] lt?lﬂoo“]’g(ﬂ o) ATARAAL 12372 A ARR] A=219
ChFigure 1). 4 L 202 A L8219 ¥ 3] (institutional
review board, IR )—4 2-01(A12-9] 7Y, IRB No. 2016-119)2- HFo} 2|3}
sk

Oil
oZ
2

+m
}L
N
—_

FrE
2 @

2. 89

YA W d w2 antipseudomonal drug resistants Pseudomonas ae-
ruginosa, extended spectrum beta-lactamase (ESBL)-producing Esche-
richia coli®} Klebsiella pneumonia, methicillin resistant staphylococcus
aureus, vancomycin resistant Enterococcus, stenotrophomonas
maltophilis= 2|8} c}1 o] Z ThA| WA 58-S Ad <t (multi drug
resistant gram negative bacteria, MDRGNB)-2- (1) ampicillin-sulbactam/
piperacillin-tazobactam; (2) carbapenem; (3) ceftazidime or ceftriaxone;
(4) quinolone; (5) gentamicin or amikacin - 355 0|49 YA
& Hole IRt dMlte 2 AosilaL, SR 9 o= &

24 of9] v F-efoll A Fdol A orA wiRIArel A Al

Korean J Fam Pract. 2017,7(6):864-869

Figure 1. Flow diagram of studly.
UTI, urinary tract infection; LTCF, long-
term care facility.

Table 1. The clinical characteristic of study subjects

General character (rig;) Cc(’:;T; ;)'ty P-value”
Male gender 20 (38.5) 26 (21.1) 0.024
Age (y) 81.4+9.4 65.72+19.4 <0.001
Non-ambulatory state 28 (53.8) 17 (13.8) <0.001
Diabete 20 (38.5) 45 (36.6) 0.814
Recurrent UTI 27 (51.9) 38(30.9) 0.009
BPH 4(7.7) 11(8.9) 0.787
Urinary tract abnormality 1121.2) 17 (13.8) 0.227
Indwelling urinary catheter 7 (13.5) 9(7.3) 0.197
Hemodialysis 1(1.9) 6 (4.9 0.362
Coinfection 25 (48.1) 19 (15.4) <0.001
Hospital stay (d) 15.85£9.9 11.83+114 0.029
Antimicrobial resistance 32 (61.5) 24 (19.5) <0.001

in urine culture
Sepsis 12.(23.1) 1189 <0.001
Death 5(9.6) 0(0) 0.002

Values are presented as number (%) or meantstandard deviation. Urinary tract
abnormality: stone, structural abnormality, cancer.

LTCF, long-term care facility; UTI, urinary tract infection; BPH, benign prostatic
hyperplasia.

*P-values are analyzed by chi-square test and independent t-test, and statistical-
ly significant P<0.05 are shown.
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Table 2. Causative organism of urinary tract infection
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gFolx|@lct o] Carbapenem-resistant Enterobacteriaceae= 17, car-

bapenem resistant Pseudomonas aeruginosa 119©] 2FQ1%|Sict 714+ 5

Bl Y1015+-2- Escherichia coli® =01 QOFAIA ) RO ALE] ShAfLo) A

77} 3378(63.5%), 70'5(56.9%) ©]213L Klebsiella pneumoniae2] 7-¢- -
NGV, A AL] Ehattol A ZF2) 578(9.6%), 1078(8.1%)0 1 %S

o] £] Pseudomonas aeruginosa, Proteus mirabilis, Acinetobacter bau-

mannii, Kluyvera ascorbata -5-0f| 4] A W4 2 thA| WiAdwto] &

) LTCF (n=52) Community (n=123) Total
Variable

Wild type ESBL MDR Wild type ESBL MDR (a=i28)
Escherichia coli 33(63.5) 24 (46.1) 22 (42.3) 70 (56.9) 17 (13.8) 9(7.3) 103 (58.8)
Klebsiella pneumoniae 5(9.6) 3(5.7) 2 (3.9 10 (8.1) 6 (4.8) 3(2.4) 15 (28.8)
Proteus mirabilis 5(9.6) 2(3.9) 2(3.9) 0 0 0 7 (40)
Pseudomonas aeruginosa 3(5.7) = 2° (3.9 3(2.4) = 1(0.8) 6(34.2)
Acinetobacter baumannii 0 0 0 2(1.6) - 2(1.6) 2(11.6)
Kluyvera ascorbata 0 0 0 1(0.8) 1(0.8) 1(0.8) 1(5.8)
Enterococcus spp. 2.9 0 0 7(5.7) 0 0 9(51.4)
Candida 3(5.7) 0 0 2(1.6) 0 0 5(28.5)
Morganella morganii 1(1.9 0 0 0 0 0 1(5.8)
Other 0 0 0 4(3.2) 0 0 4(22.7)
Total 52 (100) 29 (55.7) 28 (53.8) 99' (80.4) 24 (19.5) 16 (13.0) 151 (86.2)

Values are presented as number (%).
LTCF, long-term care facility; ESBL, extended spectrum beta-lactamase; MDR, muilti drug resistance.
*Number of the isolates of Pseudomonas resistance to antibiotics was determined only by counting the antipseudonal drugs. ‘No growth in urine culture (n=24).

Table 3. Resistance to antimicrobials among MDRGNB isolated that were recovered among the elderly LTCF patients according to species

Nonsusceptible Total isolates Escherichia coli Klebsiella pneumoniae Proteus mirabilis Pseudomonas aeruginosa*
antimicrobial (n=28) (n=22) (n=2) (n=2) (n=2)
Ampicillin-sulbactam 26 22 2 2 -
Piperacillin-tazobactam 7 1 2 1 2
Ceftriaxone 26 22 2 2 -
Ceftazidime 28 22 2 2 2
Cefepime 28 22 2 2 2
Cipro/levofloxacin 26 20 2 2 2
Imipenem/meropenem 2 0 0 0 2
Amikacin/gentamicin 14 9 1 2 2

Values are presented as number only.
MDRGNB, multi drug resistant gram negative bacteria; LTCF, long-term care facility.
*Number of the isolates of Pseudomonas resistance to antibiotics was determined only by counting the anti-pseudomonal drugs.
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Table 4. Risk factors associated with antimicrobial resistant; result of
logistic regression analysis (n=175)
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Table 5. Risk factors associated with antimicrobial resistant in LTCF pa-
tient; result of logistic regression analysis

Variable Crude ORs (95% CI) Adjusted ORs (95% Cl)
Male 1.775 (0.887-3.522) 0.929 (0.397-2.278)
Age 1.054 (1.028-1.081) 1.037 (1.008-1.066)
LTCF 5.689 (2.816-11.492) 3.567 (1.463-8.693)
Non-ambulatory state 2.730 (1.356-5.494) 1.246 (0.526-2.951)
1.519(0.714-3.233)
)

(
) (
Recurrent UTI 1.732 (0.911-3.292) 1.143 (0.539-2.427
BPH 2.443 (0.840-7.103) 2.885 (0.674-12.350)
Indwelling urinary catheter 1.200 (0.414-3.479) (
0.316 (0.037-2.689) (
1.966 (0.975-3.965) (

0.810 (0.239-2.744)
0.207 (0.019-2.272)
0.942 (0.064-2.186)

Hemodialysis

(
(
(
(
Diabete 1.556 (0.818-2.957
(
(
(
(
Coinfection (

ORs, odds ratios; Cl, confidence interval; LTCF, long-term care facility; UTI, uri-
nary tract infection; BPH, benign prostatic hyperplasia.
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Variable Total Crude ORs Adjusted ORs
(n=52) (95% Cl) (95% Cl)
Male 20(39.2%) 1.056(0.334-3.334) 1.536 (0.370-7.608)
Age 52 (100%) 0.990 (0.932-1.052) 0.983 (0.905-1.068)

Non-ambulatory 28 (54.9%) 1.385 (0.447-4.289)
state

4.071(0.804-19.729)

Diabete 20(392%) 1.922 (0.585-6.313) 3.291 (0.654-16.561)

Recurrent UTI 26 (51%) 0.549 (0.176-1.717) 0.898 (0.183-4.413)

Indwelling 7(137%) 0429(0.085-2.161)  0.283(0.183-4.413)
urinary catheter

Coinfection 25 (49%) 0.938 (0.305-2.886) 3.382 (0.576-19.864)

Dementia 26 (51%) 0.271 (0.082-0.898) 0.088 (0.014-0.531)

Admission 35(68.6%) 3.988(1.001-15.889) 12.247 (1.982-75.693)
within 1y

Pressure sore 5(09.8%) 0.964 (0.146-6.349) 0.205 (0.006-3.035)

LTCF, long-term care facility; ORs, odds ratios; Cl, confidence interval; UTI, uri-
nary tract infection.
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