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ABSTRACT

Background: Community-acquired bacterial pneumonia (CAP), skin and soft-tissue infection (SSTI), and urinary 
tract infection (UTI) are frequently encountered in the emergency department (ED) but treated with varied 
antibiotic regime. We aimed to assess the antibiotic prescribing practice in ED for CAP, SSTI, and UTI based 
on hospital guideline adherence (choice, dose, and duration of antibiotic). To the authors’ knowledge, this is 
the first study to address this issue by a dual model of physician survey and prescription review from the ED 
perspective.

Methods: One hundred ED physicians were surveyed followed by a cross-sectional study of 300 uncomplicated 
adult ED outpatient infections (100 CAP, 100 SSTI, and 100 UTI) from August 2017 to August 2018 retrospec-
tively at Rashid Hospital in Dubai.

Results: Most of the participants (91%) had never been in an antibiotic stewardship. 30%, 52%, and 48% were 
not aware of CAP, SSTI, and UTI hospital guidelines, respectively. Majority (58%) of physicians preferred a par-
enteral first dose of empirical therapy. 

Mean age of patients was 45.14 ± 17.8 years and the majority were males (55.7%). The most frequently pre-
scribed antibiotics were β-lactams (n = 157, 52.3%, 95% CI 46.5-58.1). Non-adherence to guidelines was noted 
in 59% (95% CI 53.2-64.6) of cases; the frequency was highest for UTI (75%), followed by CAP (71%) and SSTI 
(31%). The most common cause of non-adherence was incorrect drug choice (n = 126, 42%,95% CI 36.3-47.8).

Conclusion: High rates of physician non-compliance to guidelines for outpatient empirical antibiotic prescrip-
tions exists in the ED with incorrect drug choice being the most common cause. 
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Introduction

The discovery of antibiotics is one of the greatest 
achievements in the history of medicine. However, its 
indiscriminate use leading to dissemination of antimicrobial 
resistance is an urgent and persistent global public health 
crisis, increasing the possibility of returning to the pre-
antibiotic era [1]. Irrational antibiotic prescribing can be 
attributed to knowledge gaps, assumption by the provider 
or patient that antibiotic therapy is the safest strategy, 
consenting to patients’ demands for antibiotics or time 
constraints of providers [2]. The busy, dynamic, complex, 
and myriad activities of an emergency department (ED) 
make it vulnerable to occurrence of a multitude of errors.

Community-acquired bacterial pneumonia (CAP), 
skin and soft-tissue infection (SSTI), and urinary tract 
infection (UTI) are the most frequently encountered 
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Table 1. Hospital guidelines for empirical antibiotic used in our ED.

Diagnosis Recommended antibiotic

First line Alternative

CAP

Azithromycin 500 mg per oral (PO) once a 
day (OD) for 5 days

(if comorbidities present add amoxicillin/
clavulanate 1 g PO 2 times daily (BD) for 5-7 

days)

Moxifloxacin 400 mg PO OD for 5-7 days
OR

Levofloxacin 750 mg PO OD for 5-7 days

SSTI Amoxicillin/Clavulanate 1 g BD for 3-10 days
Clindamycin 450-600 mg 3 times daily for 3-10 days

OR
TMP/SMX (160/800 mg) tab. BD for 3-10 days

UTI

Fosfomycin 3 g PO once
OR

Trimethoprim sulfamethoxazole (TMP/SMX) 
(160/800 mg) tab. BD for 3-7 days

Amoxicillin/Clavulanate 1 g PO BD for 3-7 days

Table 2. Physician survey questionnaire and responses.

No. Question Responses Percentage

1 Country of specialty training acquisition

UAE 63%

India 12%

Syria 7%

Pakistan 6%

Jordan, Iraq, Sudan 2% each

UK, Australia, Canada, France 
Poland, Egypt 1% each

2 Total years of work experience

10 73%

11-20 12%

21-30 10%

31-38 5%

3 Have you been in a didactic clinical program on antibiotics 
stewardship? No 91%

4 Are you aware of any national or hospital-based guideline/
policy about management of CAP, SSTI and UTI in UAE?

CAP		  No
SSTI		         No

30%
52%

UTI		         No 48%

5 What is your out-patient 1st choice of antibiotic in an adult 
patient diagnosed with CAP?

Previously healthy

Amoxicillin-clavulanate	 39%
Azithromycin	 35%
Levofloxacin	 23%
Cefuroxime	 3%

Comorbidities/prior antibiotic 
use within 90 days

20%
10%
63%
7%

6 What is your out-patient first choice of antibiotic in an adult 
patient diagnosed with SSTI?

Amoxicillin-clavulanate	 67%
Oxacillin/Flucloxacillin	 11%
Clindamycin	 10%
Cefuroxime		 10%
Cephalexin		 2%

21%
29%
25%
21%
4%

7 What is your out-patient first choice of antibiotic in an adult 
patient diagnosed with UTI?

Ciprofloxacin	 58%
Amoxicillin-clavulanate	 17%
Nitrofurantoin	 13%
Cefuroxime		 10%
Cephalexin	 2%
Cefpodoxime	 0%

53%
15%
13%
14%
1%
4%

8

9

If you decide to start empirical therapy for CAP, SSTI or 
UTI; which route of administration do you prefer to start the 

first dose of antibiotics

Does patient’s request for antibiotics influence your deci-
sion when prescribing treatment?

Intravenous 58%

Oral

Yes
No

42%

17%
83%

10
Rank the following factors which influence your decision 

when choosing the type of antibiotics for your patients from 
the most influential (1) to the least influential (8)

1.  Adherence to guidelines
2.  Prior personal experience with that Antibiotic
3.  Patient’s clinical data
4.  Observation of senior colleagues
5.  Cost
6.  Patient compliance
7.  Patient request
8.  Pharmaceutical advertising
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infections in the ED [3]. Inappropriate prescribing can 
cause treatment failure, increased patient morbidity 
and mortality, thus financially burdening the health 
care system. Nevertheless, to the authors’ knowledge, 
there is no published data addressing this issue in the 
United Arab Emirates (UAE). Due to cultural and 
demographic similarities between Dubai, other emirates 
and surrounding countries, the outcomes obtained 
herein can be generalized to the Middle East region. 
An appropriate antibiotic protocol is crucial in aiding 
patient recovery, mitigating antimicrobial resistance, 
and reducing healthcare costs.

We aimed to assess the current outpatient empirical 
antibiotic prescribing practice in the ED for CAP, SSTI 
and UTI based on hospital guideline adherence (choice, 
dose, and duration of antibiotic treatment). 

Methods

Study design and setting

We conducted a monocentric observational study at 
Rashid Hospital and Trauma Center (RHTC), Dubai, 
UAE. It is a 786-bed tertiary academic hospital with 
a 68 bed ED that receives approximately 480-550 
patients per day serving the population of Dubai 
and Northern Emirates. The study was done in the 
following two steps. First, we conducted a voluntary 
cross-sectional survey on a convenience sample of 100 
emergency physicians (EPs) to assess the knowledge, 
attitude, and practice of prescribing outpatient 
empirical antibiotics. Simultaneously, we conducted a 
cross-sectional study on a convenience sample of 300 
common uncomplicated adult ED outpatient infections 
(100 CAP, 100 SSTI, and 100 UTI) from August 2017 
to August 2018 retrospectively from the electronic 
medical records (EMR) system.

Selection of participants

Survey

All EPs (n = 120; consultants, specialist registrars, and 
residents) currently working at RHTC, Dubai were 
invited to voluntarily participate in the survey. The 
purpose of the study was explained and confidentiality 
was assured by anonymous responses. The completion 
of the survey was taken as an indication of informed 
consent.

Review

All adult patients with a documented uncomplicated CAP, 
SSTI, or UTI treated with antibiotics in the ED during 
the study period were included in the study. The medical 
records unit selected 300 patients’ files using a specific 
query to identify outpatient computerized prescriptions 
on the hospital’s EMR (Epic-Salama®).

Patients requiring admission, children less than 13 years 
(considered pediatric age as per hospital protocol), 
pregnant females and those with multiple infections 
were excluded.

Methods and measurements

Pilot study

A pilot survey was conducted on five EPs. This enabled 
us to test the wording of the questionnaire to avoid inter-
observer variation or bias. A slight modification was 
done after the pilot study.

Survey

An online survey link (SurveyMonkey®) was distributed 
to all ED physicians via official institutional email, which 
consisted of 10 questions in the English language curated 
by six EPs and one Infectious disease physician.

Review

Data collection was entirely performed by the 
investigators. Adherence to guidelines was defined as 
correct usage of antibiotic drug, dose and duration of 
treatment (Table 1). Investigators reviewed the patient’s 
files without bias to assess adherence to hospital 
guidelines that had been drafted based on international 
guidelines [4-7]. Patient demographic and clinical data 
were recorded including age, gender, diagnosis, co-
morbidities, drug allergies, antibiotic drug, dose, and 
duration of treatment. Intravenous antibiotics if given 
in the ED before discharge were also recorded. The data 
was tabulated in a password protected excel spreadsheet 
with limited access to the researchers only and analyzed.

Outcomes

The primary outcome was the extent of adherence of 
EPs to the hospital guidelines for CAP, SSTI and UTI, 
including the choice of antibiotic, dose and duration of 
the treatment.

Data analysis

Descriptive statistics were used to analyze the data 
using Microsoft Excel software. Mean and standard 
deviation (SD) were used for numerical variables while 
frequencies and percentages for categorical variables. 
95% confidence interval was calculated to estimate 
the proportions of outcome variables and univariate 
associations were assessed by the Chi-square test using 
online software [8,9].

Results

Physician survey results (Table 2)

Of the 120 EPs, 100 (83.3%) completed the survey. 
The majority (92%) of physicians were trained in 
Asia. The years of work experience ranged from 1 to 
38 years with a median of 6 years. 91% of them had 
never been in a didactic clinical program on antibiotics 
stewardship. 30%, 52% and 48% were not aware of 
any hospital-based guidelines about the management of 
CAP, SSTI, and UTI respectively. 58% of physicians 
preferred a parenteral first dose of empirical therapy 



20

in the ED. The most preferred antibiotic for CAP 
was amoxicillin-clavulanate (39%) in previously 
healthy and levofloxacin (63%) in comorbidities/prior 
antibiotics use within 90 days. For SSTI, 67% chose 
amoxicillin-clavulanate in previously healthy and 29% 
chose oxacillin/flucloxacillin in comorbidities/prior 
antibiotics use within 90 days. For UTI, ciprofloxacin 
was the top choice in both groups (58% vs. 53%). 
Adherence to guidelines, prior personal experience and 

patient’s clinical data ranked as the top three decision 
influencers. However, 17% were influenced by the 
patient’s request. 

Prescription review results 

Three hundred adult uncomplicated outpatient 
prescriptions (100 CAP, 100 SSTI, and 100 UTI) were 
studied. Mean age of patients was 45.14 ± 17.8 years and 
the majority were males (55.7%). None of the patients 

Table 3. Patient demographics and prescribed antibiotics.

Characteristics

Age in years (mean ± SD) 45.14 ± 17.8

Gender, n (%)

  Male 
  Female

167 (55.7)
133 (44.3)

Pre-existing medical conditionsa, n (%)
  Diabetes mellitus 
  Hypertension
  Ischemic heart disease 
  Dyslipidemia 
  Stroke
  Others

59 (19.7)
40 (13.3)
17 (5.7)
11 (3.7)
4 (1.3)
11 (3.7)

Infectious disease diagnosis, n (%) 

  CAP
  UTI 
  SSTI

100 (33.33)
100 (33.33)
100 (33.33)

Overall antibiotics prescribed n (%) 95% CI

1.  β-lactams 
	 Penicillins 
	   Amoxicillin-clavulanate 
	   Flucloxacillin 
	 Cephalosporins 
	   Cefuroxime 
	   Cefprozil 
	 Carbapenems 
	   Ertapanem 
2.  Fluoroquinolones 
	   Ciprofloxacin 
	   Levofloxacin 
3.Macrolides 
	   Azithromycin 
4.Lincosamide 
	   Clindamycin 
5.Nitroimidazole 
	   Metronidazole 
6.Combinations 
	   Amoxicillin-clavulanate + Clindamycin 

157 (52.3)
115 (38.3)
114 (38)
1 (0.3)
41 (13.7)
40 (13.3)
1(0.3)
1 (0.3)
114 (38)
53 (17.7)
61 (20.3)
25 (8.3)

2 (0.7)

1(0.3)

1(0.3)

46.5-58.1
32.8-44.1
32.5-43.8
0.01-1.8
9.9-18.1
9.7-17.7
0.01-1.8
0.01-1.8
32.5-43.8
13.5-22.5
15.9-25.3
4.5-12.1

0.08-2.4

0.01-1.8

0.01-1.8

SD, Standard deviation; CAP, Community acquired pneumonia; SSTI, Skin and soft-tissue infection; UTI, Urinary 
tract infection. 
a One patient could have several conditions.

Others- asthma, chronic kidney disease, epilepsy, cerebral palsy, gout, psoriasis, ulcerative colitis, progressive 
supranuclear palsy, prostatic hyperplasia, hepatitis B, bladder cancer, osteoporosis, anemia.

Table 4. Factors likely to influence the appropriateness of antibiotic prescriptions.

Characteristics Appropriate prescription
(n = 123, 41%)

Inappropriate prescription
(n = 177, 59%) p-value

Age (in years)
  14-59
  > 60 

96, 78.1
27, 21.9

132, 74.6
45, 25.4 0.48

Gender
  Male
  Female

74, 60.2
49, 39.8

93, 52.5
84, 47.5 0.19

Pre-existing medical conditions 35, 28.5 58, 32.8 0.42

Infectious disease diagnosis 
  CAP
  SSTI
  UTI

29, 23.6
69, 56.1
25, 20.3

71, 40.1
31, 17.5
75, 42.4 <0.00001
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had a history of drug allergies. Table 3 shows overall the 
most frequently prescribed antibiotics in our study were 
β-lactams (n = 157, 52.3%, 95% CI 46.5-58.1). Only one 
prescription had combination of antibiotic (amoxicillin-
clavulanate and clindamycin). Figure 1 shows the 
most prescribed antibiotic in CAP, SSTI, and UTI was 
levofloxacin (55%), amoxicillin-clavulanate (71%), and 
ciprofloxacin (49%), respectively. Also, 19.7% (23% 

CAP, 6% SSTI, and 30% UTI) cases were given an 
additional intravenous first dose antibiotic in the ED along 
with the oral antibiotic on discharge. Non-adherence to 
guidelines was noted in 59% (95% CI 53.2-64.6) of cases; 
the frequency was highest for UTI (75%), followed by 
CAP (71%) and SSTI (31%). Overall, the most common 
cause of non-adherence was incorrect drug choice  
(n = 126, 42%, 95% CI 36.3-47.8). Figure 2 describes the 

Figure 1. Most frequent choice of antibiotic. CAP, Community acquired pneumonia; SSTI, Skin and 
soft-tissue infection; UTI, Urinary tract infection; IV, Intravenous.

Figure 2. Non-adherence to guidelines on the basis of drug choice, dose and duration. CAP, Community acquired pneumonia; SSTI, 
Skin and soft-tissue infection; UTI, Urinary tract infection; IV, Intravenous.
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breakdown of three reasons due to which prescriptions 
were deemed non-adherent. Table 4 shows a difference in 
appropriateness percentage between different age groups, 
gender, comorbidities, and infections. Inappropriateness 
was more common in patients younger than the age of 
60 years (p = 0.48), without comorbidities (p = 0.42) or 
those with UTI (p < 0.00001). Also, males (52.5%) were 
more likely than females (47.5%) to be inappropriately 
prescribed antibiotics (p = 0.19).

Discussion

Antibiotics - once deemed as the “miracle drugs” - are 
gradually losing their efficacy due to rampant misuse [10]. 
A survey essentially records an opinion as it only reveals 
what was said but there may be considerable gaps between 
what is said and what is done. Hence, to prevent this, 
we incorporated both physician survey and prescription 
review to describe the pattern and appropriateness of 
antibiotics prescribed in the ED, and up to our current 
knowledge, this study is the first of its kind. 

In our study, non-adherence to guidelines was noted in 
59.7% of cases. A physician’s choice to deviate from the 
guidelines might be due to patient-related factors (e.g., the 
patient was already on a certain antibiotic for X number 
of days, unable to afford the recommended antibiotic) 
which were not documented in the EMR. Interestingly, 
in the literature, the data reports non-adherence rates for 
studies done in Bahrain (80.9%) [11], US (73%) [12], 
Lebanon (67.4%) [13], France (60%) [14], Australia 
(48.6%) [15], Denmark (47%) [16], Saudi Arabia 
(46.2%) [17], Qatar (45%) [18], and Spain (43%) [19]. 
However, none of these studies used the dual model of 
survey and review like ours. Also, unlike our study, some 
were conducted on only specific patient populations like 
inpatients [12,15,16] or patients diagnosed with upper 
respiratory tract infections [18]. Incorrect drug choice 
(42.7%) was the most common cause of non-adherence 
in our study. However, improper duration of treatment 
was the most common cause of non-adherence in a study 
done in Spain (39.9%) [20] as well as in Saudi Arabia 
(29%) [17].

In our study, there was no statistically significant 
difference in adherence to guideline in terms of age, 
gender or co-morbidities of patients. However, a recent 
meta-analysis of 11 studies from 10 countries (Israel, 
Spain, Denmark, Sweden, Belgium, Italy, Germany, 
New Zealand, England, and Wales) showed that 
women between the age group of 16-54 years received 
a significantly higher number of prescriptions of 
cephalosporins and macrolides in primary care settings 
than male patients [21]. 

The most frequently prescribed antibiotics in our study 
were β-lactams, similar to studies in Lebanon (87.2%) 
[13], Spain (54%) [19], and Saudi Arabia (30%) [22]. 
In contrast, cephalosporins were the most prescribed 
antibiotic in Bahrain (37.5%) [11] and Bangladesh 
(31.8%) [23], while fluoroquinolones were the most 
common in France (40.8%) [14].

Between the years 2004 and 2006, penicillin susceptibility 
was 57% [24] which dropped to 33.3% in 2011-2013 [25]. 

Azithromycin susceptibility in Streptococcus pneumoniae 
from the UAE was 67% [24] in 2004-2006 but dipped to 
47.9% in 2011-2013 [25]. Hence, the overall trend for 
penicillin and macrolide resistance seems to be increasing 
in the UAE. Similarly, susceptibility to amoxicillin (with 
or without clavulanate) was high (98%) [24] in 2004-
2006 but significantly lower in 2011-2013 (89.6%) 
[25]. Nevertheless, amoxicillin/clavulanic acid remains 
one of the more potent agents against Streptococcus 
pneumoniae from the UAE. Fluoroquinolones were the 
only agents that did not show a decreased susceptibility 
in 2011-2013 in the UAE. Fluoroquinolone susceptibility 
(using ofloxacin as a marker) was 64% in 2004-2006 
[24] but levofloxacin susceptibility was 97.9% in 2011-
2013 [25]. However, no data is available after 2013. 
Hence, it is possible that physicians might have deviated 
from the hospital guidelines (derived from international 
guidelines) based on their expectations or apprehensions 
surrounding the above local sensitivity patterns.

This study also revealed that without documentation 
of a clear indication, intravenous form of antibiotics 
was administered as first dose in the ED. Misuse of 
intravenous therapy increases the cost of care, risk of 
cannula related infection and requires an increase in the 
number of available medical staff such as nurses [26-28].

These results could play an influential role in designing 
an antibiotic stewardship program throughout the 
various health care delivery systems. By observing drug 
utilization patterns, current trends and common errors 
in prescriptions may be highlighted and rational use of 
antimicrobials can ensure optimum quality of care with 
cost containment. 

Recommendations

Efforts to improve prescribing practices include a 
multidisciplinary approach involving the ED pharmacist, 
attendance of outreach programs, workshops, post 
prescription review by an infectious disease physician, 
and academic training and awareness. Setting up a 
default option in the discharge instructions in the EMR 
can help standardize the choice of antibiotic and duration 
of treatment relating to common infections, therefore, 
minimizing the aspect of physician non-adherence. 
Unavailability of ED guidelines can lead to physicians 
following their own practice. We suggest a centralized 
system for antibiotic prescription across the country 
according to local antibiogram. Future research using a 
larger sample size measuring the cost impact of antibiotic 
misuse and repercussions on patient outcome should be 
considered.

Limitations

First, the potential for selection bias exists owing to 
nonrandomized convenience sampling. Second, a 
retrospective cross-sectional design does not prove 
causality, nor does it allow for real-time knowledge 
of reasoning for the deviation from the guidelines. 
Nonetheless, the authors have considered that well 
designed observational studies are suited to check 
for guideline adherence as it would be unethical 
to conduct a randomized control trial with a non-
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adherent arm. Third, potential consequences, if any, of 
inappropriate prescriptions could not be accounted for 
since the studied sample were outpatients only. Lastly, 
a monocentric study might raise questions regarding its 
generalizability. However, we believe that the results 
obtained in the country’s largest and busiest ED catering 
to a cosmopolitan population of nearly 200 nationalities 
[29] can be generalized.

Conclusion

The study results revealed a significantly high level of 
physician non-compliance to guidelines for outpatient 
empirical antibiotic prescriptions in the ED with incorrect 
drug choice being the most common cause. The authors 
emphasize that physicians must therefore be vigilant 
about antibiotic choice, dose, and treatment duration. 
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