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ABSTRACT 

Purpose: Urinary tract infection (UTI) is the second most common infectious disease among 

older adults. It is important that the treatment strategy used for older patients with UTIs in the 

emergency department (ED) be adequate. The effectiveness of an initial single dose of 

intravenous antibiotics in the ED for treating UTIs has not been extensively studied. Therefore, 

we investigated the clinical outcomes of single-dose intravenous antibiotic administration 

before discharge from the ED in elderly patients with UTIs. 

Materials and Methods: This retrospective study was conducted among patients who visited 

two academic tertiary hospitals in Seoul, South Korea. We included all patients older than 65 

years of age with UTI who visited the ED and were directly discharged between 1 January and 

31 December 2019 (n = 429). The patients were divided into two groups according to whether 

they received a single dose of intravenous antibiotics before ED discharge. 

Results: Patients who received intravenous antibiotics had a higher 72-hour revisit rate (43 

[15.4%] vs 10 [6.7%], p = .009) and a longer mean duration of therapy (total days of antibiotics 

use) (11 [4.00 – 15.00] vs 5 [3.00 – 11.00], p < .001) than patients who received only oral 

antibiotics. However, the rate of admission after revisits did not differ significantly between the 

groups (27 [62.8%] vs 5 [50.0%], p = .492).  

Conclusion: Older patients with severe UTIs were prescribed intravenous antibiotics in the ED. 

Decisions on admission or discharge should be made carefully for older patients with UTIs who 

are prescribed intravenous antibiotics in the ED. 

Keywords: administration, intravenous; older adults; anti-bacterial agents; emergency 

department; infusions, intravenous; infusions, parenteral; urinary tract infection 

 



 

 

INTRODUCTION 

Urinary tract infection (UTI) is the second most common infection among older patients, and 

UTIs account for approximately 5% of all emergency department (ED) visits in the United 

States each year (1). The clinical presentation of UTI varies from asymptomatic bacteriuria to 

severe sepsis. UTIs in older patients who are asymptomatic or who present with mild symptoms 

can easily be managed with antibiotics, but these infections can develop into severe sepsis if 

treatment is delayed (2). Therefore, a sufficient understanding of the spectrum of UTIs and the 

choice of appropriate treatment plans are crucial, especially for older patients with UTIs. 

Antibiotics should be used promptly when patients in the ED are diagnosed or suspected of 

having UTIs. According to the severity of the infection, patients are admitted or discharged by 

emergency physicians. Patients identified with severe conditions usually undergo empiric 

broad-spectrum intravenous antibiotic therapy. In the case of patients who are to be discharged 

from the ED, oral antibiotics may be prescribed after the administration of intravenous 

antibiotics in the ED. Conversely, oral antibiotics may be prescribed without the administration 

of intravenous antibiotics. According to the 2018 Korean guidelines for UTI, for patients with 

acute pyelonephritis not requiring hospitalization, a single dose of intravenous antibiotics 

should be administered, followed by oral antibiotics, until culture results are obtained (3). 

Although the recommendation grade is strong, this recommendation is based on expert opinion 

with limited evidence (4). The effectiveness of an initial single dose of intravenous antibiotics 

for patients with UTIs in the ED has been studied, and the results are varied. In one study of 

adult patients with UTIs, intravenous antibiotic use was associated with a decrease in ED 

revisits (5). However, in a study of children with UTIs, intravenous antibiotic use in the ED had 

no benefit on clinical outcomes (6). No study has assessed the effects of intravenous antibiotic 

use for older patients with UTIs. Therefore, we investigated the clinical outcomes of older 

patients with UTIs in the ED according to the use of single-dose intravenous antibiotic 



 

 

administration before ED discharge. 

 

MATERIALS AND METHODS 

Study design and population 

This retrospective study was conducted among patients who visited two academic tertiary 

hospitals in Seoul, South Korea. Electronic Registry data were collected from the National 

Emergency Department Information System (NEDIS), managed by the National Emergency 

Medical Center. NEDIS is a prospective database of the demographic and baseline clinical 

characteristics of patients from all emergency healthcare facilities in the Republic of Korea. 

The sample size for was measured by using the G*Power program. Considering power of 0.80, 

alpha level of 0.05 and confidence interval 95%, we found the required sample size was 342. 

The total number of patients who presented to the two study EDs between 1 January and 31 

December 2019 was 94,803 (Figure 1). Patients who visited the ED for trauma and non-medical 

reasons and those under 65 years old were excluded. Codes from the International Classification 

of Diseases 10th revision (ICD-10) for UTI, cystitis (ICD-10 N30, N39.0), and pyelonephritis 

(N10, N15.1, N16) were used to identify UTI diagnoses. Patients diagnosed with UTIs and 

directly discharged from the ED were included. Individuals who had been admitted to the ward, 

were transferred to other hospitals, were discharged against medical advice, had previous visits 

for UTI in the previous 30 days, or had received multiple doses of intravenous antibiotics were 

excluded. After exclusions, 429 patients were enrolled in this study. The enrolled patients were 

divided into two groups: the single intravenous antibiotics group (those who received a single 

dose of intravenous antibiotics in the ED and were directly discharged with oral antibiotic 

prescriptions) and the only oral antibiotics group (those who were prescribed only oral 

antibiotics without intravenous antibiotics). The single intravenous antibiotics group had 279 



 

 

(65%) patients, whereas the only oral antibiotics group had 150 (34.9%) patients. This study 

was approved by the relevant institutional review board (IRB No. 2022-05-005). Due to the 

study's retrospective design and the use of anonymized patient data, the requirement for 

informed consent was waived. 

Baseline characteristics 

Study variables included patient demographics (such as age and sex), initial vital signs (pulse 

rate, respiratory rate, and body temperature), systolic blood pressure, diastolic blood pressure, 

mental status, quick Sequential (Sepsis-related) Organ Failure Assessment (qSOFA) score, and 

Korean Triage and Acuity Scale (KTAS) level. The Korean Triage and Acuity Scale (KTAS) 

was developed as a triage tool and comprises five acuity levels: level 1 (resuscitation), level 2 

(emergency), level 3 (urgent), level 4 (less urgent), and level 5 (non-urgent), in which lower 

numbers indicate a higher level of urgency. Data on cultured strains, antibiotic types, and 

antibiotic susceptibility profiles were also included. 

Clinical outcomes 

The primary outcome was the 72-hour ED revisit rate, and the secondary outcome was 

admission following a 72-hour ED revisit and duration of therapy. The duration of therapy was 

defined as the total duration of antibiotic use. Additionally, symptoms related to the reasons for 

revisits were recorded. 

Statistical analysis 

Categorical variables are expressed as counts and percentages, and continuous variables are 

expressed as mean ± standard deviation. For continuous variables, the independent t-test was 

used for normally distributed data, and the Mann–Whitney U test was used for skewed data. 

The Pearson chi-square test or the Fisher exact test was used for nominal variables; in particular, 

the Fisher exact test was applied when more than 20% of cells had expected frequencies less 



 

 

than 5. Continuous variables are expressed as the mean ± standard deviation or median 

(interquartile range), and categorical variables are expressed as counts and percentages. Logistic 

regression was used to investigate the clinical factors associated with revisits. Differences with p < 

.05 were considered statistically significant. All statistical analyses were performed using SPSS 

Statistics for Windows, version 26.0 (IBM Corp., Armonk, NY, USA). 

 

RESULTS 

Baseline characteristics 

There was no statistical difference between the two groups regarding age or sex (Table 1). The 

single intravenous antibiotics group had a significantly lower mean systolic blood pressure at 

ED admission. The mean respiratory rate and body temperature at ED admission were 

significantly higher in the single intravenous antibiotics group. The single intravenous 

antibiotics group had a significantly larger proportion of patients categorized as KTAS levels 2 

(emergency) and 3 (urgent) and a lower proportion categorized as level 4 (less urgent). 

Clinical outcomes 

The proportion of 72-hour revisits was significantly higher in the single intravenous antibiotics 

group (Table 2). However, there was no significant intergroup difference in the rate of 

admissions after revisits. The duration of therapy was significantly longer in the intravenous 

antibiotics group. 

 In the univariate analysis, only single intravenous antibiotics were associated with revisits 

(Table 3).  

Fever, urinary symptoms, dyspnoea, and poor oral intake were the symptoms associated with 

reasons for revisits most commonly identified in the single intravenous antibiotics group (Table 



 

 

4). In the only oral antibiotics group, the reasons for revisits were fever, urinary symptoms, 

general weakness, and poor oral intake. There was no statistical differences were observed 

regarding reasons of revisit symptoms.  

Urinary tract infection pathogens 

The most frequently identified bacterium in both groups was Escherichia coli, followed by 

Enterococcus species, Klebsiella pneumoniae, and Proteus mirabilis. In 45 cases, urine culture 

yielded no bacterial growth. In 25 cases, no culture test was performed, and in six cases, the 

samples were contaminated (Table 5). In the single intravenous antibiotics group, the most 

commonly identified pathogen was Escherichia coli, followed by Enterococcus species, 

Klebsiella pneumoniae, and Proteus mirabilis. There was no growth in 23 cultures in the single 

intravenous antibiotics group, whereas culture was not performed in nine cases, and three 

samples were contaminated in this group. In the only oral antibiotics group, the most identified 

pathogen was Escherichia coli, followed by Streptococcus species, Staphylococcus species, and 

Citrobacter freundii. There was no growth in 22 cultures, cultures were not performed in 16 

cases, and three samples were contaminated in this group. 

Antibiotic types and susceptibility 

Third-generation cephalosporins were the most prescribed antibiotic category in both groups, 

followed by fluoroquinolones (Table 6). The total sensitivity was 60.7% in the single 

intravenous antibiotics group and 74.3% in the only oral antibiotics group. Specifically for 

third-generation cephalosporins, the sensitivity rates were 63.6% and 76.9% in the single 

intravenous antibiotics and only oral antibiotics groups, respectively. For fluoroquinolones, the 

sensitivity rates were 57.1% in the single intravenous antibiotics group and 65.5% in the only 

oral antibiotics group. 

 



 

 

DISCUSSION 

In the present study, older patients with UTIs treated with single intravenous antibiotics before 

ED discharge had a higher 72-hour ED revisit rate and longer duration of antibiotic treatment. 

Moreover, single-dose intravenous antibiotic administration before ED discharge was the only 

clinical factor associated with revisits (Table 3). However, there were no differences between 

the groups in admission rates following ED revisits (Table 2) or reasons for revisits (Table 4). 

Although the groups were not compared in terms of disease severity, the single intravenous 

antibiotics group had a lower mean systolic blood pressure, higher mean respiratory rate, higher 

mean body temperature, and lower mean KTAS level (which indicated more urgency) at the 

time of ED presentation (Table 1). Although ED physicians tend to prescribe intravenous 

antibiotics for patients with more severe disease, it is difficult to determine whether this 

tendency affected the final treatment plan. 

Generally, ED physicians use intravenous antibiotics assuming that quickly raising the blood 

concentration of antibiotics will benefit patients' clinical outcomes. In a previous investigation 

of UTIs in patients aged 29 days to 2 years, patients who received parenteral antibiotics before 

discharge from the ED had a higher rate of 72-hour revisits (6). In contrast, in adult patients with 

UTIs aged over 18 years, intravenous antibiotic use before ED discharge has been associated 

with fewer ED revisits within 72 hours of discharge (5). These conflicting study results make it 

difficult to determine the administration of intravenous antibiotics in the ED. 

In this study, the patients in the intravenous antibiotics group were older and had a higher heart 

rate and lower systolic and diastolic blood pressure than those in the only oral antibiotics group. 

Therefore, the group that received intravenous antibiotics had signs of worse disease severity 

at initial ED presentation, which aligns with our results. Thus, ED physicians could have 

prescribed intravenous antibiotics to patients with relatively severe UTIs. 



 

 

UTIs are among the commonest diagnoses in patients with ED revisits (7). Moreover, patients 

aged over 65 years have been shown to make significantly more return visits to the ED (8). 

Therefore, quick diagnoses and appropriate antibiotic management are important for older 

patients with UTIs visiting the ED. A high proportion of older patients show asymptomatic 

bacteriuria and are less likely to show typical clinical features of UTI, making diagnosis 

difficult (9). The diagnostic challenges could result in delayed treatment for UTIs, leading to ED 

revisits. Additionally, prescribing resistant antibiotics is known to increase ED revisit rates (8). 

However, in the ED setting, since it takes time to obtain culture results, antibiotics are 

administered without considering microbiological information, despite the prevalence of 

increasing antibiotic resistance. To the best of our knowledge, no published study has 

investigated the effects of intravenous antibiotics on older patients with UTIs in the ED. 

The most common pathogen causing UTI in this study was Escherichia coli (58.5%, Table 5), 

followed by Enterococcus species, Klebsiella pneumoniae, and Proteus mirabilis, which are 

similar results to those of a previous study (10). According to a report on the antibiotic 

susceptibility of Escherichia coli in community-acquired UTIs from 2008 to 2017 in Korea, the 

susceptibility to ciprofloxacin decreased from 79.5% (2008) to 58.6% (2017), whereas that to 

cefotaxime decreased from 95.5% (2008) to 68.0% (2017) (11). Although susceptibility was not 

assessed for the same condition, the results were similar in the previous study. In our study, the 

susceptibilities to fluoroquinolone in the intravenous and oral-only groups were 57.1% and 

65.5%, respectively. For third-generation cephalosporins, the susceptibility was 63.6% in the 

intravenous antibiotics group and 76.9% in the without intravenous antibiotics group (Table 6). 

These high rates of antibiotic resistance imply the necessity of further evaluation of domestic 

antibiotic resistance. 

Due to increasing antibiotic resistance, an update of the domestic guidelines that includes 

predicting antibiotic-resistant organisms and selecting the types, optimal doses, routes, and 



 

 

durations of antibiotic regimens based on a local antibiogram is necessary. In this study, the 

revisit rate and total treatment duration were higher in the single intravenous antibiotics group, 

but there was no significant intergroup difference in admission rates. Our findings suggest that, 

in the case of older patients with UTIs in the ED prescribed intravenous injections, decisions 

between admission or discharge should be made more carefully and that the worsening of 

symptoms should be explained in more detail to patients discharged from the ED. 

This study had several limitations. First, the study was conducted in two academic tertiary 

hospitals in the capital of South Korea; therefore, this study may not have represented the health 

behaviour of the entire older population in the country. Second, due to the study's retrospective 

nature, there may have been a selection bias while selecting the two groups. Third, the enrolled 

patients were not classified by severity, and the effect of single-dose intravenous antibiotics 

before ED discharge could not be compared in patients with the same severity. Finally, as UTI 

treatment was started before the culture result was obtained in the ED setting, this study 

included every older patient diagnosed with or was clinically suspected of having UTI 

regardless of the culture result. Moreover, patients with inappropriate urine culture results (not 

performed, contaminated sample, no growth of microorganisms) were included. Thus, patients 

without UTIs could have been included, which may have affected the results. 

 

CONCLUSIONS 

Older patients with UTIs who received initial single intravenous antibiotics before ED 

discharge had more revisits to the ED and longer durations of antibiotic treatment than patients 

who received only oral antibiotics. Older patients with UTIs with relatively severe symptoms 

were prescribed intravenous antibiotics in the ED. Decisions on admission or discharge should 

be made more carefully in older patients with UTIs prescribed intravenous antibiotics in the 



 

 

ED. 

 

ACKNOWLEDGEMENT 

The authors received no specific funding for this work. 

 

CONFLICT OF INTEREST 

No conflict of interest to declare. 

 

REFERENCES 

1. Rowe TA, Juthani-Mehta M. Diagnosis and management of urinary tract infection 

in older adults. Infect Dis Clin North Am. 2014;28(1):75-

89. https://doi.org/10.1016/j.idc.2013.10.004 PMID:24484576 

2. Gharbi M, Drysdale JH, Lishman H, et al. Antibiotic management of urinary tract 

infection in elderly patients in primary care and its association with bloodstream 

infections and all cause mortality: population based cohort study. BMJ. 

2019;364:l525. https://doi.org/10.1136/bmj.l525 PMID:30814048 

3. Kang CI, Kim J, Park DW, et al. Clinical Practice Guidelines for the Antibiotic 

Treatment of Community-Acquired Urinary Tract Infections. Infect Chemother. 

2018;50(1):67-100. https://doi.org/10.3947/ic.2018.50.1.67 PMID:29637759 

4. Gupta K, Hooton TM, Naber KG, et al; Infectious Diseases Society of America; 

European Society for Microbiology and Infectious Diseases. International clinical 

practice guidelines for the treatment of acute uncomplicated cystitis and 

pyelonephritis in women: A 2010 update by the Infectious Diseases Society of 

https://doi.org/10.1016/j.idc.2013.10.004
https://www.ncbi.nlm.nih.gov/pubmed/24484576
https://doi.org/10.1136/bmj.l525
https://www.ncbi.nlm.nih.gov/pubmed/30814048
https://doi.org/10.3947/ic.2018.50.1.67
https://www.ncbi.nlm.nih.gov/pubmed/29637759


 

 

America and the European Society for Microbiology and Infectious Diseases. Clin 

Infect Dis. 2011;52(5):e103-

e120. https://doi.org/10.1093/cid/ciq257 PMID:21292654 

5. Poh XE, Wu KH, Chen CC, Huang JB, Cheng FJ, Chiu IM. Outcomes for Patients 

with Urinary Tract Infection After an Initial Intravenous Antibiotics Dose Before 

Emergency Department Discharge. Infect Dis Ther. 2021;10(3):1479-

1489. https://doi.org/10.1007/s40121-021-00469-9 PMID:34121165 

6. Chaudhari PP, Monuteaux MC, Bachur RG. Emergency Department Revisits After 

an Initial Parenteral Antibiotic Dose for UTI. Pediatrics. 

2018;142(3):142. https://doi.org/10.1542/peds.2018-0900 PMID:30131437 

7. Sabbatini AK, Kocher KE, Basu A, Hsia RY. In-Hospital Outcomes and Costs 

Among Patients Hospitalized During a Return Visit to the Emergency 

Department. JAMA. 2016;315(7):663-

671. https://doi.org/10.1001/jama.2016.0649 PMID:26881369 

8. Jorgensen S, Zurayk M, Yeung S, et al. Risk factors for early return visits to the 

emergency department in patients with urinary tract infection. Am J Emerg Med. 

2018;36(1):12-17. https://doi.org/10.1016/j.ajem.2017.06.041 PMID:28655424 

9. Lutters M, Vogt-Ferrier NB. Antibiotic duration for treating uncomplicated, 

symptomatic lower urinary tract infections in elderly women. Cochrane Database 

Syst Rev. 2008Cd001535. https://doi.org/10.1002/14651858.CD001535 

CrossMark reports an erratum (or similar issue). The CrossMark type is 

"new_version". Additional information can be found at 

https://doi.org/10.1002/14651858.CD001535.pub2. (Ref. 9 "Lutters, Vogt-Ferrier") 

10. Bader MS, Loeb M, Brooks AA. An update on the management of urinary tract 

infections in the era of antimicrobial resistance. Postgrad Med. 2017;129(2):242-

https://doi.org/10.1093/cid/ciq257
https://www.ncbi.nlm.nih.gov/pubmed/21292654
https://doi.org/10.1007/s40121-021-00469-9
https://www.ncbi.nlm.nih.gov/pubmed/34121165
https://doi.org/10.1542/peds.2018-0900
https://www.ncbi.nlm.nih.gov/pubmed/30131437
https://doi.org/10.1001/jama.2016.0649
https://www.ncbi.nlm.nih.gov/pubmed/26881369
https://doi.org/10.1016/j.ajem.2017.06.041
https://www.ncbi.nlm.nih.gov/pubmed/28655424
https://doi.org/10.1002/14651858.CD001535


 

 

258. https://doi.org/10.1080/00325481.2017.1246055 PMID:27712137 

11. Kim YJ, Lee JM, Cho J, Lee J. Change in the Annual Antibiotic Susceptibility 

of Escherichia coli in Community-Onset Urinary Tract Infection between 2008 and 

2017 in a Tertiary Care Hospital in Korea. J Korean Med Sci. 

2019;34(34):e228. https://doi.org/10.3346/jkms.2019.34.e228 PMID:31456383 

 

Corresponding author: 

Dong Hoon Lee, M.D., Ph.D. 

Department of Emergency Medicine, Chung-Ang University Gwangmyeong Hospital, 

College of Medicine, Chung-Ang University,  

110, Deokan-ro, Gwangmyeong-si, Gyeonggi-do, Seoul, Republic of Korea 

Tel.: +822 2222-6751, Fax: +822 2222-1366, E-mail: emdhlee@cau.ac.kr  

https://doi.org/10.1080/00325481.2017.1246055
https://www.ncbi.nlm.nih.gov/pubmed/27712137
https://doi.org/10.3346/jkms.2019.34.e228
https://www.ncbi.nlm.nih.gov/pubmed/31456383


 

 

Figure Legends 

Figure 1. Inclusion and exclusion flow diagram 

 
 

  



 

 

Table 1. Baseline characteristics of enrolled patients 

Variables Single-dose Intravenous Antibiotics 

(n = 279) 

Only Oral Antibiotics 

(n = 150) 

 

  p-value 

Age (y)
 a 78.27 ± 7.66 77.62 ± 8.16 .420 

Sexb   .679 

Male 73 (26.1) 36 (24.0)  

Female 206 114  

Vital signsa    

Systolic blood pressure (mmHg) 135.44 ± 24.51 142.85 ± 25.70 .004 

Diastolic blood pressure (mmHg) 72.91 ± 15.74 75.98 ± 16.74 .061 

Pulse rate (beats/min) 92.42 ± 16.11 90.38 ± 18.83 .262 

Respiratory rate (breath/min) 20.05 ± 1.42 19.68 ± 0.96 .001 

Body temperature (oC) 37.56 ± 1.10 36.87 ± 0.81 <.001 

Mental statusb   .315 

Alert 269 (96.4) 148 (98.6)  

Verbal response 7 (2.5) 2 (1.3)  

Painful response 3 (1.0)  0  

Unresponsive 0 0  

qSOFA ≥2b 4 (1.4) 1 (0.6) .480 

KTAS Triage categoryb   <.001 

Level 1 

 Resuscitation 
0  0 

 

Level 2 

 Emergent 
13 (4.6) 3 (2.0) 

 

Level 3 

 Urgent 
186 (66.7) 82 (54.6) 

 

Level 4  

Less urgent 
69 (24.7) 63 (42.0) 

 

Level 5 

Non urgent 
11 (3.9) 2 (1.3) 

 

    
aValues are given as mean ± standard deviation 

bValues are given as number (%) 

Abbreviations: KTAS, Korean Triage and Acuity Scale; LOS, length of stay; qSOFA, quick Sequential (Sepsis-related) Organ Failure 
Assessment 

  



 

 

Table 2. Clinical outcomes of urinary tract infections among older individuals 

Variable Single Intravenous Antibiotics 

(n = 279) 

Only Oral Antibiotics 

 (n = 150) 

p-value 

72-hour ED revisitsa 43 (15.4) 10 (6.7) .009 

Admissions after 72-hour ED revisita 27 (62.8) 5 (50.0) .492 

Duration of therapy (days)b 11 (4.00 – 15.00) 5 (3.00 -11.00) <.001 

aValues are given as number (%) 

bValues are given median (IQR) 

Abbreviation: ED, emergency department 

  



 

 

Table 3. Logistic regression analysis of revisit predictors 

 

Variable 

Univariate analysis  Multivariate analysis  

Non-72-hour ED Revisit 72-hour ED 

Revisit 

 

 

   

n = 376 n = 53 p-value OR B p-value 

Age (y)a 77.84 ± 7.87 79.49 ± 7.31 .149    

Sex; Maleb 90 (23.9) 19 (35.8) .062    

Systolic blood pressure (mmHg)a 137.89 ± 25.73 134.83 ± 29.08 .426    

Diastolic blood pressure (mmHg)a 74.10 ± 16.23 71.17 ± 18.73 .229    

Pulse rate (beats/min)a 91.29 ± 17.21 92.72 ± 20.65 .582    

Respiratory rate (breaths/min)a 19.88 ± 1.26 19.75 ± 3.28 .779    

Body temperature (oC)a 37.28 ± 1.04 36.85 ± 5.42 .566    

Altered mental statusb 12 (3.2) 0 .187    

qSOFA ≥2b 5 (1.3) 0 .398    

KTAS category ≤3b 244 (64.9) 39 (73.6) .211    

Single intravenous antibioticsb 236 (62.8) 43 (81.1) .009 2.551 (1.243 – 5.236) 0.936 .011 

aValues are given as mean ± standard deviation 

bValues are given as number (%) 

  



 

 

Table 4. Reasons for revisits 

Variable Single Intravenous Antibiotics 

(n = 43) 

Only Oral Antibiotics 

(n = 10) 

p-

value 

Reason of revisit symptoms   .146 

Fever 21 (48.8) 4 (40.0)  
Dyspnoea 7 (16.3) 0  

General weakness 0 1 (10.0)  

Urinary symptoms 8 (18.6) 4 (40.0)  
Poor oral intake 5 (11.6) 1 (10.0)  

Flank pain 2 (4.7) 0   

    

Values are given as number (%) 

  



 

 

Table 5. Common pathogens associated with urinary tract infections 

 

Rank 

 

 

Name 

 

 

Total n (%) 

 

  

Single Intravenous Antibiotics 

(n = 279) 

Only Oral Antibiotics  

(n =150) 

      

1st Escherichia coli 251 (58.5) 178 (63.8) 73 (48.7) 

2nd Enterococcus species 20 (4.6) 17 (6.1) 3 (2.0) 

3rd Klebsiella pneumoniae 17 (3.9) 15 (5.4) 2 (1.3) 

4th Proteus mirabilis 15 (3.5) 12 (4.3) 3 (2.0) 

5th Citrobacter freundii 14 (3.3) 8 (2.8) 6 (4.0) 

6th Streptococcus species 13 (3.0) 5 (1.8) 8 (5.3) 

7th Staphylococcus species 13 (3.0) 5 (1.8) 8 (5.3) 

8th Pseudomonas aeruginosa 10 (2.4) 4 (1.4) 6 (4.0) 

 No growth 45 (10.5) 23 (8.2) 22 (14.7) 

 Culture not performed 25 (5.8) 9 (3.2) 16 (10.6) 

 Contamination 6 (1.4) 3 (1.1) 3 (2.0) 

     

Values are given as number (%) 

  



 

 

Table 6. Antibiotic types and susceptibility 

Antibiotics used  Single Intravenous Antibiotics 

(n = 279) 

Sensitivity (%) Only Oral Antibiotics  

(n =150) 

Sensitivity (%) 

Total antibiotics used 244 60.7 109 74.3 

Third-generation 

Cephalosporin 
140 (57.3) 63.6 78 (52) 76.9 

Fluoroquinolone 84 (34.4) 57.1 29 (19.3) 65.5 

Carbapenem 17 (6.0) 64.7 0 - 

Fosfomycin 0 - 2 (1.3) 100 

Piperacillin/Tazobactam 3 (1.0) 0 0 - 

 

Excluded data 
    

No growth 23 (8.2) - 22 (14.6) - 

Culture not performed 9 (3.2) - 16 (10.6) - 

Contamination 3 (1.0) - 3 (2.0) - 

Values are given as number (%) 


