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Urinary tract infections are estimated to account for one 
million emergency department visits annually1. The prevalence 
of antibiotic-resistant pathogens causing UTI is increasing; 
therefore, it is essential to use the most suitable antimicrobial 
in UTI treatment.

Principally, it is fundamental to avoid critically important 
antimicrobials, such as quinolones, third generation 
cephalosporin, etc that provoke antimicrobial resistance2. 

The chief medical officers’ annual reports of 2011 emphasized 
the concept of antimicrobial supervision, which promotes 
the idea of avoiding the use of unnecessary and improper 
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antimicrobials to reduce the emergence of antibiotic-resistant 
organisms3.

If infection is caused by antibiotic-resistant pathogens, 
treatment failure, long hospital stay, rising cost and mortality 
are expected. Because the majority of urine samples tend to 
grow organisms of no clinical significance, the diagnosis of 
UTI must be based on clinical symptoms and signs rather 
than microbiology results; bacteriuria is not an infection6,7. 
Although many guidelines indicate that the culture of urine is 
not required in most cases of uncomplicated UTI, our hospital 
accepts all culture requests for all emergency patients. Urinary 
tract infections are predominantly caused by Escherichia coli 
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and are treated empirically prior to the results of antibiotic 
susceptibility testing6,8,9.  

To our knowledge, there are few published studies assessing 
the appropriateness of antibiotics prescription for UTI in the 
emergency department worldwide and most of the regional 
studies were about the predominant pathogens and pattern of 
antibiotics prescriptions8,10-12. 
 
The aim of this study is to evaluate the characteristics of 
UTI attending ER and to assess antibiotic prescription and 
inappropriate treatment implications.

METHOD

A study was performed from 1 July 2014 to 31 July 2014; 
patients diagnosed with UTI aged more than or equal to 14 
years were reviewed. Two hundred and thirty-nine patients’ 
records were reviewed. A form was designed by the research 
team and was filled accordingly. 

The form included the following information: vital signs, 
clinical signs and symptoms, laboratory and radiological 
investigations, complete blood count, urea and creatinine 
values, urine sample analysis and urine culture, prescribed 
antibiotics, dose and duration, prescribing physician specialty, 
age, sex and pregnancy status.

No attempt was made to verify the accuracy of the physicians’ 
diagnosis because the aim was to assess the physicians’ 
prescribed antibiotic appropriateness in the ER Department. 
Urine analysis with WBC count of 105   per colony or more was 
considered positive. 

UTI is classified as complicated and uncomplicated. 
Uncomplicated UTI is defined as acute cystitis and 
pyelonephritis developing in a healthy, immunocompetent 
and non-pregnant female who has no abnormal urinary tract 
anatomy or function. Otherwise, the UTI is categorized as 
complicated13.  

The following classification of appropriateness was used: 
appropriate, inappropriate due to improper antibiotic choice, 
dosage, duration or route. 

Each case was reviewed by two investigators to define the type 
of UTI and assess the appropriateness of antibiotic therapy. The 
antibiotics therapy was reviewed to assure compliance with 
the recommendation of the Local Guidelines of the Infectious 
Disease Department at the Ministry of Health, June 2013, 
Stanford and IDSA guidelines14,15,16.

The CDC–EPI Info program version 7 was used for data entry 
and analysis. Frequencies and percentages were used to present 
qualitative variables. Cross-tabulation was used to figure the 
relationship between any two qualitative variables. To test 
the significance between two qualitative variables, a Chi-
squared test was used. Any P-value below 0.05 was considered 
significant.

RESULT

Two hundred thirty-nine patients were diagnosed with Urinary 
Tract Infection: 19 (7.9%) had uncomplicated UTI, 145 (60.7%) 
had complicated urinary tract infection (83 were males and 
62 were non-pregnant female); 75 (31.4%) were urinary tract 
infection in pregnancy. The mean age was 37.56 years, 157 
(65.7%) patients were between 19-39 years old, 71 (29.7%) 
were pregnant females, 46 (19.2%) non-pregnant females and 
40 (16.7%) were males, see table 1. 

Urine analysis was performed on 203 (85%) patients and 
144 (60.3%) of those yielded an abnormality consistent with 
urinary tract infection. However, only 74 (40%) patients had a 
urine culture performed and 15 (20.3%) of those were positive. 

The most frequently prescribed antibiotic was oral cefuroxime 
(n=125, 52.3%), 110 (46%) were prescribed appropriately 
and ciprofloxacin (n=103, 43%), 50 (20.9%) were prescribed 
appropriately. Three (1.3%) patients received intravenous 
antibiotics without following oral course and were considered 
inappropriate. The frequency of antibiotics prescribed and their 
appropriateness is shown in figure 1. 

Female Male TOTAL
Characteristics

%
No. % No.

         No. % No.

Age

<=18 1 1.3% 6 7.4% 3 3.6% 10 4.2%
19-39 71 94.7% 46 56.8% 40 48.2% 157 65.7%
40-60 3 4.0% 15 18.5% 24 28.9% 42 17.6%
>60 0 0.0 14 17.3% 16 19.3% 30 12.6%
TOTAL 75 100% 81 100% 83 100% 239 100%

Nationality
Bahraini 72 96.0% 71 87.7% 60 72.3% 203 84.9%
Non Bahraini 3 4.0% 10 12.3% 23 27.7% 36 15.1%
TOTAL 75 100% 81 100% 83 100% 239 100%

Type of UTI

Complicated 0 0.0 62 76.5% 83 100% 145 60.7%
Uncomplicated 0 0.0 19 23.5% 0 0.0 19 7.9%
Pregnant 75 100 0 0.0 0 0.0 75 31.4%
TOTAL 75 100% 81 100% 83 100% 239 100%

Table 1: Patients Personal and Clinical Characteristics 
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Obstetrics and gynecology physicians prescribed antibiotics to 
all pregnant female (n=75) and 20 non-pregnant females. One 
hundred thirty-three patients (male 77, non-pregnant female 
56) were prescribed antibiotic by emergency physicians. 
Eleven patients (male n= 6, non-pregnant female n= 5) were 
prescribed by surgical physicians. 

Antibiotics were used inappropriately in 72 patients (30.1%). 
Most common cause of inappropriateness was due to improper 
duration (n= 62, 26.27%).  Inappropriateness due to dose was 
seen in 11 (4.66%) patients, see table 2 and 3. 

Table 2: Reasons for Appropriate and Inappropriate Use 
of Antibiotic

Reasons of Inappropriateness* Number Percentage

Choice of antibiotic
Appropriate 236 69.87
Inappropriate 3 30.13
Total 239 100

Dose**
Appropriate 225 95.33
Inappropriate 11 4.66
Total 236 100

Duration**
Appropriate 174 73.73
Inappropriate 62 26.27
Total 236 100

*	 More than one reason may apply to each prescription.
**	 Prescriptions with appropriate antibiotic choice.

All pregnant females received appropriate antibiotic (proper 
choice, dose and duration) compared to 58% non-pregnant 
females and 48.2% males, which is statistically significant 
(P-value= <.001). P-value was significant in inappropriateness 
due to duration being used less appropriately among male 
(n= 62, 26.3%), and the dose being less appropriately among 
non-pregnant females (n= 9, 11.3%). 

Chi-squared P-value showed that there is a significant statistical 
difference in appropriateness regarding gender and type of UTI.  
There was no statistical significance in appropriateness among 
the different age group, see table 4.

Figure 1: Frequency of Antibiotics Used and Their 
Appropriateness

Others*: PO amoxicillin-clavulante, PO cephalexin, nitrofurantoin, trimethoprim-
sulphamethoxazole, IV cefuroxime, IV ceftriaxone

Female Male Total

P-value
No. % No.

No. % No.

Full 
Appropriateness

Appropriate 75 100 52 58.0 40 48.2 167 67.8

0.001Inappropriate 0 0.0 29 44.5 43 33.6 72 29.7

TOTAL 75 100 81 100 83 100 239 100

Appropriate 
Choice

Appropriate 75 100 80 98.8 81 97.6 236 98.7
0.3973Inappropriate 0 0.0 1 1.2 2 2.4 3 1.3

TOTAL 75 100 80 99 81 98 236 99

Appropriate Dose

Appropriate 75 100.0 71 88.8 79 97.5 225 95.3
0.0021Inappropriate 0 0.0 9 11.3 2 2.5 11 4.7

TOTAL 75 100 80 100 81 100 236 100

Appropriate 
Duration

Appropriate 75 100.0 57 71.3 42 51.9 174 73.7
0.001Inappropriate 0 0.0 23 28.8 39 48.1 62 26.3

TOTAL 75 100 80 100 81 100 236 100

Table 3: Appropriateness and Inappropriateness of Antibiotics Treatment

%
%

Non-PregnantPregnantAntibiotic 
Prescription
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DISCUSSION

Our study found poor adherence to the current local and 
international recommendation for the management of 
complicated and uncomplicated types of UTI, while it showed 
100% adherence to treatment in pregnancy. Similar studies 
showed different outcomes. In Taiwan, a study showed 
inappropriateness rate of 27.9%, in Spain 20.5%, France 80%, 

United States 66.1% and Ireland 45%10,17-20. 

Despite the worldwide higher prevalence of UTIs in females 
compared to males in ages less than 60-year-old, our study 
found a high prevalence of UTI in males compared to females 
in this age group, which might be caused by under-diagnosed 
urinary tract anatomical abnormalities, Sexually Transmitted 
Diseases or prostatitis21-22. 

The majority of the patients who attended the ER had 
complicated UTI. In our study, ciprofloxacin and cefuroxime 
were widely used to treat complicated and uncomplicated 
UTI. Ciprofloxacin was the most commonly used, as well as 
in the United States emergency rooms23-25.  Fluoroquinolones 
are broad-spectrum and have good tissue penetration and thus 
the drug of choice for empiric treatment of uncomplicated and 
complicated UTIs but collateral damage and subsequent risk 
of infection with MRSA and increase drug resistance in gram-
negative bacilli infection has made this class of antibiotics less 
useful than in the past26-29.

In Ireland, amoxicillin-clavulanate was preferred over 
ciprofloxacin 33% and 17% respectively10.
 
In pregnancy, our staff uses second-generation cephalosporin 
(cefuroxime) for its efficacy and safety in pregnancy. A study 
of UTI in pregnancy showed wide use of cephalosporins and 
amoxicillin30.

We observed that trimethoprim-sulfamethoxazole and 
nitrofurantoin were not the preferred agents for the treatment 
of uncomplicated UTI despite the recommendations as first 
line treatment in the local and international guidelines. A study 

showed the underuse of trimethoprim-sulphamethoxazole and 
nitrofurantoin for UTI31. 

Short course regimen for the treatment of uncomplicated cystitis 
is recommended as the first-line therapy and is as effective as 
longer antibiotics regimens in achieving symptomatic cure 
with fewer side-effects. On the other hand, long duration is 
needed for the treatment of uncomplicated and complicated 
UTI. In our study, improper duration was a major cause of 
inappropriateness, especially among males. Sigler et al showed 
that treatment duration for complicated and uncomplicated had 
the lowest frequency of appropriateness, 71.9% and 58.6% 
respectively11.

Urine cultures are not needed for uncomplicated UTI, while it 
is recommended for complicated UTI and in pregnancy to tailor 
the treatment accordingly; in our hospital it was not requested 
as indicated, this may resulted in suboptimal treatment. 

Our quality evaluation showed that the rate of inappropriate 
prescription of antibiotics was higher among emergency 
doctors rather than other specialties.

The local pattern of antibiotic resistance must be taken into 
consideration before prescribing antibiotic to a patient. In 
addition, the patient’s co-morbid history must be considered to 
avoid unwanted side-effects.

The goal of antibiotic stewardship program is to choose the 
right antibiotic genera, the proper dose and shortest duration 
of therapy.

Most of the reasons could be addressed and overcome by a 
well-structured educational program for the ER to minimize 
the inappropriate prescription of antibiotics and subsequently 
the rate of the resistant organisms. 

No data recorded about recurrence of UTI and no data about 
previous antibiotics use. Our study was based on the evaluation 
of the ER records of the patients not on the clinical evaluation 
of the patients.

CONCLUSION

The majority of patients who presented to our emergency 
department had complicated UTI.

Our results revealed a high level of inappropriate use of 
antibiotics in the ER. It is the responsibility of all healthcare 
workers to practice antibiotic stewardship and prescribe 
antibiotics wisely and rationally in order to minimize the 
inappropriate prescription of antibiotics and subsequently 
the rate of resistant organism. It is the time to incorporate 
ER department in the antibiotic stewardship program in 
our hospital policies. There should be a full structured 
educational program for ER physicians to ensure better 
compliance with the local and international guidelines. 
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Table 4: Appropriateness in Relation to Gender, Age and 
Type of UTI

Characteristics
No.

Appropriate Not 
Appropriate Total

P-value
% No. % No. %

Gender

Female 52 31.1 29 40.3 81 33.9

0.001
Male 40 24.0 43 59.7 83 34.7
Pregnant 75 44.9 0 0.0 75 31.4
Total 167 100 72 100 239 100

Age

<=18 7 4.2 3 4.2 10 4.2

0.0343
19-39 119 71.3 38 52.8 157 65.7
40-60 25 15.0 17 23.6 42 17.6
>60 16 9.6 14 19.4 30 12.6
Total 167 100 72 100 239 100

Type of 
UTI

Complicated 82 49.1 63 87.5 145 60.7

0.001
Uncomplicated 10 6.0 9 12.5 19 7.9
Pregnant 75 44.9 0 0.0 75 31.4
Total 167 100 72 100 239 100

Antibiotic Appropriateness for Urinary Tract  Infection in the Emergency Room 



Bahrain Medical Bulletin, Vol. 39, No. 1, March 2017

42

(2) drafting the article and revising it critically for important 
intellectual content; and (3) final approval of the manuscript 
version to be published. Yes.

Potential Conflicts of Interest: None.

Competing Interest: None.				  

Sponsorship: None.

Acceptance Date: 15 February 2017.

Ethical Approval: Approved by the Research Committee, 
Ministry of Health, Bahrain.

REFERENCES

1.	 Foxman B. Epidemiology of Urinary Tract Infections: 
Incidence, Morbidity, and Economic Costs. Am J Med 
2002; 113 Suppl 1A:5S-13S.

2.	 World Health Organization. Critically Important 
Antimicrobials for Human Medicine. 3rd rev. Geneva, 
Switzerland: WHO, 2011. http://apps.who.int/iris/
bitstream/10665/77376/1/9789241504485_eng.pdf 
Accessed on December 2015.

3.	 May L, Cosgrove S, L’Archeveque Mm et al. A Call to 
Action for Antimicrobial Stewardship in the Emergency 
Department: Approaches and Strategies. Ann Emerg Med 
2013; 62(1):69-77.e2.

4.	 Wilson ML, Gaido L. Laboratory Diagnosis of Urinary 
Tract Infections in Adult Patients. Clin Infect Dis 2004; 
38(8):1150-8.

5.	 Baron EJ. The Role of the Clinical Microbiology 
Laboratory in the Diagnosis of Selected Infectious 
Processes. J Clin Microbiol 2011; 49(9 Suppl): S25.

6.	 Scottish Intercollegiate Guidelines Network. Management 
of Suspected Bacterial Urinary Tract Infection in Adults. 
Edinburgh: SIGN, 2012. http://www.sign.ac.uk/pdf/
sign88.pdf. Accessed on December 2015.

7.	 Nicolle LE, Bradley S, Colgan R, et al. Infectious Diseases 
Society of America Guidelines for the Diagnosis and 
Treatment of Asymptomatic Bacteriuria in Adults. Clin 
Infect Dis 2005; 40(5):643-54.

8.	 Al Salman J, Husain A, Mahdi M. Trends of Empiric 
Antibiotic Usage in an Accident and Emergency 
Department in a Secondary Care Hospital. Bah Med Bull, 
2012; 34(4): 169-74.

9.	 Bosch FJ, van Vuuren C, Joubert G. Antimicrobial 
Resistance Patterns in Outpatient Urinary Tract Infections 
-- The Constant Need to Revise Prescribing Habits. S Afr 
Med J 2011; 101(5):328-31.

10.	 Vellinga A, Cormican M, Hanahoe B, et al. Antimicrobial 
Management and Appropriateness of Treatment of Urinary 
Tract Infection in General Practice in Ireland. BMC Fam 
Pract 2011; 12(1):108.

11.	 Sigler M, Leal JE, Bliven K, et al. Assessment of 
Appropriate Antibiotic Prescribing for Urinary Tract 
Infections in an Internal Medicine Clinic. South Med J 
2015; 108(5):300-4.

12.	 Nimri L. Community-Acquired Urinary Tract Infections 
in a Rural Area in Jordan: Predominant Uropathogens, 
and their Antimicrobial Resistance. WebmedCentral 
MICROBIOLOGY 2010; 1(9):WMC00660.

13.	 Abbo LM, Hooton TM. Antimicrobial Stewardship 
and Urinary Tract Infections. Antibiotics (Basel) 2014; 
3(2):174-92.  

14.	 Al Salman J. Antimicrobial Guidelines. Bahrain: Ministry 
of Health, 2013: 20-37.

15.	 Gilbert DN, Henry HF, Chambers GM, et al. The Sanford 
Guide to Antimicrobial Therapy. USA: Antimicrobial 
Therapy, 2014.

16.	 Gupta K, Hooton TM, Naber KG, et al. International 
Clinical Practice Guidelines for the Treatment of Acute 
Uncomplicated Cystitis and Pyelonephritis in Women: 
A 2010 Update by the Infectious Diseases Society of 
America and the European Society for Microbiology 
and Infectious Diseases. Clin Infect Dis. (2011) 52 (5): 
e103-e120.

17.	 Jan IS, Cheng SH, Hsu HC, et al. Physicians’ Adherence 
to Guidelines for Empirical Treatment of Urinary Tract 
Infection in Taiwan. J Microbiol Immunol Infect 2007; 
40(6):532-6.

18.	 Velasco Arribas M, Rubio Cirilo L, Casas Martín A, et al. 
Appropriateness of Empiric Antibiotic Therapy in Urinary 
Tract Infection in Emergency Room. Rev Clin Esp. 2010; 
210(1):11-6.

19.	 Denes E, Prouzergue J, Ducroix-Roubertou S, et al. 
Antibiotic Prescription by General Practitioners for 
Urinary Tract Infections in Outpatients. Eur J Clin 
Microbiol Infect Dis 2012; 31(11):3079-83.

20.	 Kim M, Lloyd A, Condren M, et al. Beyond Antibiotic 
Selection: Concordance with the IDSA Guidelines for 
Uncomplicated Urinary Tract Infections. Infection 2015; 
43(1):89-94.

21.	 Best J, Kitlowski AD, Ou D, et al. Diagnosis and 
Management of Urinary Tract Infections in the Emergency 
Department. Emerg Med Pract 2014;16(7):1-23.

22.	 Griebling TL. Urologic Diseases in America Project: 
Trends in Resource Use for Urinary Tract Infections in 
Men. J Urol 2005;173(4):1288-94.

23.	 Caterino JM, Weed SG, Espinola JA, et al. National 
Trends in Emergency Department Antibiotic Prescribing 
for Elders with Urinary Tract Infection, 1996-2005. Acad 
Emerg Med 2009; 16(6):500-7.

24.	 Drekonja DM, Rector TS, Cutting A, et al. Urinary 
Tract Infection in Male Veterans: Treatment Patterns and 
Outcomes. JAMA Intern Med 2013; 173(1):62-8.

25.	 Kallen AJ, Welch HG, Sirovich BE. Current Antibiotic 
Therapy for Isolated Urinary Tract Infections in Women. 
Arch Intern Med 2006; 166(6):635-9.

26.	 Saner FH, Canbay A, Gerken G, et al. Collateral Damage 
of Cephalosporins and Quinolones and Possibilities for 
Control. Med Klin (Munich) 2009; 104(2):114-8.

27.	 van der Starre WE, van Nieuwkoop C, Paltansing S, et al. 
Risk Factors for Fluoroquinolone-Resistant Escherichia 
Coli in Adults with Community-Onset Febrile Urinary 
Tract Infection. J Antimicrob Chemother 2011; 66(3):650-
6.

28.	 Paterson DL. “Collateral Damage” from Cephalosporin or 
Quinolone Antibiotic Therapy. Clin Infect Dis 2004; 38 
Suppl 4:S341-5.

29.	 Ramphal R, Ambrose PG. Extended-Spectrum Beta-
Lactamases and Clinical Outcomes: Current Data. Clin 
Infect Dis 2006; 42 Suppl 4:S164-72.

30.	 See comment in PubMed Commons belowMathai E, 
Thomas RJ, Chandy S, et al. Antimicrobials for the 
treatment of urinary tract infection in pregnancy: practices 
in southern India. Pharmacoepidemiol Drug Saf 2004;1 
3(9):645-52.

31.	 May L, Mullins P, Pines J. Demographic and Treatment 
Patterns for Infections in Ambulatory Settings in the 
United States, 2006-2010. Acad Emerg Med 2014; 
21(1):17-24. 


