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A new category of infections called healthcare-associated (HCA) infections was 
created due to increased procedures performed in outpatient clinics of hospitals. 
The risk of HCA infections is on the rise as the use of long-term care facilities (LTCFs) 
is increasing. HCA-urinary tract infection (UTI) is one of the most frequently 
occurring bacterial infections. In clinical and microbiological analyses, HCA-UTI 
is similar to hospital-acquired-UTI. The prevalence of multidrug-resistant (MDR) 
organisms in HCA-UTI has increased and is varied according to the type of LTCFs 
and regions. Finally, prior investigations reported the association between several 
risk factors and MDR acquisition, which vary considerably according to study 
design. Therefore, additional research is needed to develop a more accurate 
methodology.
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INTRODUCTION

Infections have been classified into hospital-acquired 

(HA) or community-acquired (CA) categories, depending 

on the place of acquisition [1]. However, procedures 

performed in hospitals are generally performed on an 

outpatient basis. Such infections cannot be classified into 

the traditional sense of HA or CA. Therefore, a new category 

of infection called healthcare-associated (HCA) infections 

was recently created.

The risk of HCA infections is increasing due to the 

increased use of long-term care facilities (LTCFs) [2]. LTCFs 

play an important role in the modern healthcare system, 

especially with an aging population. Elderly patients living 

in LTCFs are an important reservoir of multidrug-resistant 

(MDR) organisms, which can be transmitted to acute care 

hospitals through inter-hospital transfer [3,4].

Urinary tract infections (UTI) represent one of the most 

frequently occurring bacterial infections. HCA-UTI is also 

the most frequent bacterial infection among all HCA 

infections [5,6]. In particular, when acute pyelonephritis 

occurs in elderly people, bacteremia and septic shock are 

more frequent than in young people [7,8]. Therefore, it 

is critical to understand the characteristics of HCA-UTI and 

risk factors of MDR in elderly people.

DEFINITION OF 
HEALTHCARE-ASSOCIATED 

HA-UTI is commonly defined as an infection that has 

been detected after the initial 48 hours of hospital admission. 

CA-UTI has been defined as an infection detected at or 

within 48 hours of hospital admission. However, in recent 

healthcare delivery system, CA-UTI should satisfy additional 
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conditions without fulfilling any criteria for HCA-UTI. 

HCA-UTI is defined as an infection detected at or within 

48 hours of hospital admission based on specific criteria.

The criteria of HCA infection vary according to study 

design. Cardoso et al. [9] conducted a systematic review 

of HCA infection defined in clinical studies for ten years. 

Of the 52 studies, 30 studies used the definition proposed 

by Friedman et al. [2]. Among the 30 studies, a majority 

showed a low risk of bias and evidence of good quality. 

Additional criteria not included in the initial Friedman 

definition were: transfer from other LCTFs, immunosuppres-

sion, active or metastatic cancer, contact with family member 

infected with MDR microorganism, elderly or physical 

disabled patients, surgery in the last six months, and patients 

treated with radiation therapy. Based on this systemic 

review, we suggest that the Friedman criteria are widely 

accepted with quality results.

CHARACTERISTICS OF 
HEALTHCARE-ASSOCIATED-URINARY 
TRACT INFECTIONS 

A comparative analysis of CA-UTI and HA-UTI is needed 

to determine the characteristics of HCA-UTI. Several studies 

showing HCA infections were more likely to resemble HA 

infections than CA infections. Friedman et al. [2] reported 

that HCA-bloodstream infections are similar to HA-bloodstream 

infections. In a prospective cohort study, 504 patients with 

143 CA-bloodstream infections, 175 with HA-bloodstream 

infections, and 186 with HCA-bloodstream infections were 

enrolled. Methicillin-resistant Staphylococcus aureus (MRSA) 

was detected in patients with HCA and HA infections, and 

rarely in patients with CA infection. The mortality rate was 

higher in patients with HCA or HA infection (p＜0.05) than 

in those with CA infection. Other factors including 

comorbidity and pathogens also showed similar patterns. 

Valles et al. [10] reported the characteristics of 1,157 

bloodstream infections. They reported that HCA-bloodstream 

infections differed considerably from CA-bloodstream 

infections and suggested an empirical antibiotic therapy 

similar to that indicated for HA-bloodstream infections. 

Previous studies also showed similarities between HCA 

and HA infections in pneumonia and native valve endocar-

ditis. Carratala et al. [11] analyzed a prospective cohort 

of 727 immunosuppressed hospitalized patients with 126 

HCA-pneumonia and 601 CA-pneumonia. HCA-pneumonia 

patients were older and more commonly classified as a 

high-risk class. Drug-resistant pneumococci were more 

frequently detected along with a higher mortality rate in 

patients with HCA pneumonia. Benito et al. [12] reported 

that the clinical characteristics and outcomes of outpatients 

with HCA-naive valve endocarditis were similar to those 

with HA infection according to the International Collabor-

ation on Endocarditis Prospective Cohort Study.

Therefore, it is necessary to investigate whether the 

characteristics of HCA-UTI were similar to those of other 

HCA infections. Horcajada et al. [13] compared HCA-UTI 

with CA-UTI and HA-UTI, involving 667 subjects (246 

HCA-UTI, 279 CA-UTI, and 142 HA-UTI patients), in a 

prospective multi-center cohort study conducted in Spain. 

Compared with CA-UTI, patients with HCA-UTI were 

predominantly male (60% vs. 31%, p＜0.001) with a history 

of increased urinary tract obstruction, urological neoplasm, 

and structural or functional urinary tract abnormalities. 

Patients with HCA-UTI and HA-UTI showed fewer specific 

urinary tract symptoms (p=0.001), albeit showing higher 

Pitt scores than those with CA-UTI. The all-cause 1-month 

mortality rate was higher in HCA-UTI and HA-UTI (11.4% 

and 20.4%) than in CA-UTI (3.9%). In microbiological 

studies, the isolation of extended spectrum beta-lactamase 

(ESBL)-producing Enterobacteriaceae was less frequent in 

CA-UTI (5%) than in HCA-UTI and HA-UTI (13% and 12%). 

Enterobacteriaceae resistant to quinolones, amoxicillin- 

clavulanate, and piperacillin-tazobactam were more frequently 

detected in HCA-UTI and HA-UTI than in CA-UTI.

Smithson et al. [14], in a cross-sectional study, analyzed 

the characteristics of HCA-febrile UTI compared with 

CA-febrile UTI in men. HCA-febrile UTI patients were 

generally older, had higher Charlson comorbidity index, 

and received more frequent empirical antibiotics compared 

with CA-febrile UTI patients. Resistance to antibiotics, such 

as ceftriaxone, gentamicin, quinolone, cotrimoxazole, and 

fosfomycin, was higher in HCA-febrile UTI patients. The 

mortality rate was also higher in HCA-febrile UTI patients. 

Overall, patients diagnosed with HCA-UTI differed clinically 

and microbiologically from patients with CA-UTI, showing 

similarities with patients diagnosed with HA-UTI.
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PREVALENCE OF 
MULTIDRUG-RESISTANT IN 
HEALTHCARE-ASSOCIATED-URINARY 
TRACT INFECTIONS 

The prevalence of MDR organisms in LTCFs was 

approximately 20% to 50% with increasing trends, as 

reported in previous studies [3,15-17]. Lim et al. [18] 

conducted a nested case-control study involving four LTCFs 

in Australia using nasal and rectal swabs. Of the 136 

participants, 41 (30%) carried at least one MDR organism. 

The prevalence was 16% MRSA, 6% vancomycin-resistant 

enterococci (VRE), and 21% MDR Gram-negative bacilli 

(GNB), including ESBL-producing Escherichia coli and 

Acinetobacter baumannii. Denkinger et al. [15] analyzed 

the prevalence of MRSA, VRE, and MDR GNB in a tertiary 

healthcare center for over 12 years. During the study period, 

MRSA was detected in 2,636 patients (56.8% of S. aureus), 

and 11% of MRSA was detected in urine. VRE was detected 

in 471 patients (17.6% of enterococcal isolates) and 49% 

of VRE were detected in urine. MDR GNB was detected 

in 1,060 patients (10.4% of Gram-negative isolates) and 

61% of MDR GNB were detected in urine. All the MDR 

organisms showed an increasing prevalence from 1998 to 

2009. 

However, limited data exist for MDR in HCA-UTI, 

especially in patients of LTCFs. Lautenbach et al. [19] 

conducted a cross-sectional study that included 63 LTCFs 

located across three states in the US; they identified 1,805 

Gram-negative organisms in patients admitted to LTCFs for 

ten months. The most common Gram-negative organism 

was E. coli. The prevalence of fluoroquinolone resistance 

was founded in 51% of E. coli and 29% of Klebsiella species. 

The prevalence of ceftazidime resistance was reported at 

26% of Klebsiella species and 12% of E. coli. Even imipenem 

resistance was noted in 6% of Klebsiella species and 37% 

of Pseudomonas aeruginosa. The prevalence of MDR organ-

isms varied significantly according to the type of LTCFs 

and regions.

In Korea, a retrospective case control study performed 

in 2016 [20] involved 196 patients diagnosed with a UTI 

during the study period, of which 52 patients were referred 

to Seoul Medical Center for UTI from LTCFs. MDR UTI 

was found in 54%, which showed an increasing trend 

compared with previous studies conducted at this center. 

In patients with MDR UTI, E. coli was the most common 

organism (n=22); most isolates were resistant to ampicillin- 

sulbactam, ceftriaxone, ceftazidime, cefepime, ciproflo-

xacin, and levofloxacin. The higher prevalence of MDR 

UTI compared with previous studies from other countries 

was attributed to the regional and economic characteristics 

of LTCFs in this study. In brief, the prevalence of MDR 

in HCA-UTI showed an increasing trend and varied with 

the type of LTCFs and region.

RISK FACTORS FOR 
MULTIDRUG-RESISTANT URINARY 
TRACT INFECTIONS IN LONG-TERM 
CARE FACILITIES 

The associated risk factors for MDR UTI in LTCFs include 

the following: length of stay, diabetes, pressure sores, 

medical device in situ, malignancy, recent hospitalization, 

neurogenic bladder, advanced dementia, and antibiotic 

exposure, some of which have been proven to be risk 

factors, while others remain controversial.

Advanced dementia has been associated with MDR, GNB, 

and MRSA colonization [21,22]. Patients with advanced 

dementia usually require greater support from healthcare 

workers and are more frequently exposed to antibiotics 

than those without dementia [22,23]. However, there are 

also studies showing opposite results. Hwang et al. [20] 

reported that advanced dementia prevented MDR UTI (odds 

ratio=0.088; 95% confidence interval, 0.014-0.531), unlike 

some previous studies. They asserted that in the absence 

of symptoms, tests or treatments for UTI are generally not 

performed. Therefore, patients with mild UTI–non-visible 

symptoms–may not be exposed to antibiotics, manifesting 

limited antibiotic resistance. Additionally, the definition of 

dementia used in this study was an important confounding 

factor. Patients with dementia may be categorized according 

to the International Classification of Diseases, or categorized 

based on the Diagnostic and Statistical Manual of Mental 

Disorders criteria via chart review and history taking.

Second, according to Shaffer et al. [24], who reviewed 

several studies examining the association between antibiotic 

exposure and MDR in long-term care populations, they 

found that while many studies reported positive association 

between antibiotic exposure and MDR, a few studies failed 

to identify such a significant relationship. They argued that 
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this discrepancy may likely be due to the variation of 

methodological approaches. To date, no standardized 

approach to antimicrobial exposure thresholds or durations 

has been established. Defining acquisition itself remains 

an important challenge; this is because the precise moment 

of MDR acquisition is impossible to establish. Therefore, 

future investigations are required to determine a more 

accurate methodology.

CONCLUSIONS

HCA-UTI is characterized by clinical and microbiological 

differences from CA-UTI, and similarities with HA-UTI. The 

prevalence of MDR in HCA-UTI increased and varied 

depending on the type of LTCFs and region. Prior inves-

tigations reported the association between several risk 

factors and MDR acquisition, which varied considerably 

according to study design. Therefore, further studies are 

needed to develop a more accurate methodology.
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