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A cross-sectional study was conducted from January to April 2014 on 249 apparently healthy 
slaughtered goats at the municipal abattoir of Dire Dawa to estimate the prevalence Salmonella spp. and 
determine the antimicrobial susceptibility pattern of the isolates. A total of 249 goat carcass swab 
samples were collected using a systematic random sampling technique and examined for the presence 
of Salmonella spp. Out of the total of 249 carcass swab samples, 44 (17.7%) were positive for 
Salmonella. Of all the isolates, 41 (93.2%) were multiply antimicrobial resistant and the highest level of 
resistance was observed for tetracycline (100%), nitrofurans (100%), streptomycin (81.8%) and 
kanamycin (79.5%). However, all isolates were susceptible to ciprofloxacin. The present study shows 
high prevalence of Salmonella spp. contamination of goat meat and resistance of the pathogen to most 
antimicrobials except ciprofloxacin. Authors recommended the use of standardized procedures and 
applications in handling of goat meat in the abattoir and rational use of antimicrobials particularly 
ciprofloxacin. Furthermore studies should be conducted to identify the potential source of 
contamination and identification of genes responsible for antimicrobial resistance.  
 
Key words: Abattoir, antimicrobial sensitivity, goat meat, prevalence, Salmonella.  

 
 
INTRODUCTION 
 
Foodborne salmonellosis often occurs following 
consumption of animal products contaminated with 
Salmonella spp. resulting from infected animals used 
either in food production or from contamination of the 

carcasses or edible viscera during the slaughtering 
process (Baird-Parker, 1990; Alemayehu et al., 2002; 
Ejeta et al., 2004). Salmonellosis causes significant 
morbidity and mortality in both humans and animals and
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has a substantial global socioeconomic impact (Tassios 
et al., 1997; Hansen-Wester and Hensel, 2001). For 
instance, annually there are 16 million cases of typhoid 
fever, 1.3 billion cases of gastroenteritis and 3 million 
deaths worldwide due to Salmonella (Bhunia, 2008).  

Antimicrobial-resistant Salmonella are increasing due 
to the use of antimicrobial agents in food producing 
animals. This may markedly increase the human health 
risks associated with consumption of meat products 
contaminated with antimicrobial-resistant Salmonella. 
Animals have been implicated as a source of human 
infection with antimicrobial resistant Salmonella (Zewdu 
and Cornelius, 2009; Zelalem et al., .2011).  

Several studies showed the presence of Salmonella in 
humans, animals, animal food products in many parts of 
the world (Nyeleti et al., 2000; Muleta and Ashenafi, 
2001; Molla et al., 2003; Tibaijuka et al., 2003; 
Woldemariam et al., 2005, Asrat, 2008). There is little 
published information on the carriage of Salmonella in 
goats, although goat meat has been implicated as a 
source of Salmonella spp. food poisoning (Nabbut and 
Al-Nakhli, 1982; Chandra et al., 2007; Duffy et al., 2009).  

Few studies have been conducted in Ethiopia to isolate 
Salmonella from goats meat and determine the 
antimicrobial susceptibility of the isolates. These studies 
focused only in the central part of the country and on 
export abattoirs (Molla et al., 1999, 2003, 2006; Wassie, 
2004; Woldemariam et al., 2005; Akafete and Haileleul, 
2011). However, there has been no report regarding the 
status of antibiotic susceptibility of Salmonella spp. from 
Dire Dawa municipal abattoir. The objectives of this study 
were to estimate the prevalence of Salmonella spp. and 
antimicrobial susceptibility of Salmonella isolates from 
apparently healthy goats slaughtered at Dire Dawa 
municipal abattoir. 
 
 

MATERIALS AND METHODS 
 
Study site  
 
This study was conducted between January, 2014 and April, 2014 
at Dire Dawa Administration (DDA) situated at 515 km from Addis 
Ababa, in the eastern part of Ethiopia. It lies between 90° 27' and 
90° 49'N latitudes and between 41° 38' and 42° 19'E longitudes. 
The rainfall is bimodal and characterized by light rain from February 
to May and heavy rain from July to September. The mean annual 
rainfall in the study area varies from 550 to 850 mm. The monthly 
mean temperature ranges from 14.5 to 34.6°C (DDAEPA, 2011).  
 
 
Study design and population  
 
A cross-sectional study involving microbiological analysis was 
employed to isolate Salmonella spp. The study population 
comprised apparently health goats slaughtered at the Dire Dawa 
municipal abattoir.  
 
 

Sample collection 
 
Two  hundred forty nine (249) swab  samples were selected using a 

 
 
 
 
systematic randomly technique from apparently healthy goats 
during slaughtering operations aseptically according to ISO-17604 
(2003). The abdomen (flank), thorax (lateral), crutch, breast 
(lateral), were the sampling sites. Swab samples were taken from 
each delineated sampling area and all swab samples from a goat 
were pooled together and kept in a bottle containing buffered 
peptone water. Samples were kept in boxes containing ice packs 
and transported to the College of Veterinary Medicine and 
Agriculture, Addis Ababa University for isolation of Salmonella spp. 
 
 
Salmonella isolation  
 
Salmonella was isolated according to the technique recommended 
by the International Organization for Standardization (ISO-6579, 
2002). The swab samples were pre-enriched in buffered peptone 
water and incubated at 37°C for 24 h. About 0.1 ml of the pre-
enriched sample was transferred into a tube containing 10 ml of 
Rappaport- Vassiliadis broth and incubated at 42°C for 24 h and 1 
ml of the pre-enriched broth was transferred into a tube containing 
10 ml of Müller Kauffman Tetrathionate with novobiocin broth and 
incubated at 37°C for 24 h. A loop of inoculums from each broth 
culture was streaked onto Xylose lysine desoxycholate and brilliant 
green agar plates and incubated at 37°C for 24 h. Five typical or 
suspected colonies of Salmonella were selected from the plates 
and further streaked onto the surface of pre-dried nutrient agar 
plates and incubated at 37°C for 24 h. Further biochemical tests 
using triple sugar iron agar, L-lysine decarboxylation medium, 
urease and indole production tests were done to isolate Salmonella 
spp. 
 
 
Antimicrobial susceptibility tests 
 
The antimicrobial susceptibility testing of the isolates was 
performed by using the disc-diffusion method according to the 
recommendations of the National Committee for Clinical Laboratory 
Standards (NCCLS, 2002). Four to five well-isolated colonies from 
nutrient agar plates were transferred into tubes containing 5 ml of 
tryptone soya broth (Oxoid, England). The broth culture was 
incubated at 37°C for 4 h until it achieved the 0.5 McFarland 
turbidity standards. A sterile cotton swab was dipped into the 
suspension, rotated several times, pressed firmly on the inside wall 
of the tube above the fluid level to remove excess inoculum and 
swabbed uniformly over the surface of Muller Hinton agar plate 
(Oxoid, England). The plates were kept at room temperature for 30 
min to allow drying. Antibiotic discs were placed at least 15 mm 
apart on the plates and incubated at 37°C for 24 h. The diameter of 
the zones of inhibitions was compared with recorded diameters of 
the control organism E. coli ATCC 25922 and classified as 
resistant, intermediate or susceptible according to the interpretive 
standards of the Clinical Laboratory Standards Institute (CLSI, 
2012). 
 
 
Data management and analysis 
 
The data collected from laboratory investigations were entered into 
Microsoft Excel and analyzed using SPSS statistical software 
version 20. Descriptive statistics such as frequency and percentage 
were used to present the data. P <0.05 was used to see the 
significant difference among the antimicrobial resistant to 
Salmonella isolates 
 
 

RESULTS AND DISCUSSION 
 

Out of the total 249 pooled carcass swab samples, 44
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Table 1. Antimicrobial susceptibility in salmonella isolates 
 

Type of antimicrobial 
Number of isolates 

Resistant (%) Intermediate (%) Susceptible (%) 

Ampicillin (AMP) 10 μg 24 (54.5) 2 (4.5) 18 (40.9) 

Amoxicillin-clavulanic acid (AMC) 30 
μg 

20 (45.5) 14 (31.8) 10 (22.7) 

Gentamicin (GEN) 10 μg 8 (18.2) 12 (27.3) 24 (54.5) 

Kanamycin (KAN) 30 μg 35 (79.5) 6 (13.6) 3 (6.8) 

Ciprofloxacin (CIP) 5 μg - - 44 (100) 

Chloranphenicol (C) 30 μg 20 (45.5) 12 (27.3) 12 (27.3) 

Trimethoprim (W) 2 μg 33 (75) 1 (2.3) 10 (22.7) 

Sulphonamide (S3) 300 μg 19 (43.2) 2 (4.5) 23 (52.3) 

Tetracycline (TE) 30 μg 44 (100) - - 

Nalidixic acid (NA) 30 μg 25 (56.8) 12 (27.3) 7 (15.9) 

Ceftriaxone (CRO) 30 μg 10 (22.7) 11 (25) 23 (52.3) 

Streptomycin (S) 10 μg 36 (81.8) 5 (11.4) 3 (6.8) 

nitrofurantoin (F) 50 μg 44 (100) - - 

 
 
 
(17.7%) were positive for Salmonella. The antimicrobial 
susceptibility testing of the isolates indicated the highest 
level of resistance for tetracycline (100%), nitrofurantoin 
(100%), streptomycin (81.8%) and kanamycin (79.5%). 
All isolates were susceptible to ciprofloxacin (Table 1). Of 
all the isolates, 41(93.2%) were multiple antimicrobial 
resistant (Table 2).  

In the present study, out of the total 249 pooled carcass 
swab samples, 44 (17.7%) were positive for Salmonella 
spp. This percentage is higher in comparison with the 
reports of Akafete and Haileleul (2011) and Woldemariam 
et al. (2005) which are 8.3 and 7.5% from export 
abattoirs, respectively. This difference might be attributed 
to differences in the hygienic and sanitary practices 
practiced in the respective abattoirs. The current study 
was done on municipal abattoir that may have poor 
sanitation and hygienic standards in comparison with the 
export abattoirs. Moreover, the high level of 
contamination with Salmonella spp. could be associated 
with high excretion of Salmonella spp. with faeces as 
source of contamination due to exposure to predisposing 
factors such as starvation, overcrowding in the market 
and transportation (Venter et al., 1994). This overall high 
level of carcass contamination with Salmonella spp. is of 
special public health significance for a country like 
Ethiopia where consumption of raw and undercooked 
meat is common. 

The current study showed that Salmonella spp. isolates 
were resistant to commonly used antimicrobials including 
tetracycline, nitrofurans, streptomycin, kanamycin and 
ampicillin with resistance rate of 100, 100, 81.8, 79.5 and 
54.5%, respectively. This result is in agreement with the 
reports of other researchers from a different area 
(Akinyemia et al., 2005; Suresh et al., 2006; Akoachere 
et al., 2009; Zewdu and Cornelius, 2009; Zelalem et al., 
2011).  

In the present study, ciprofloxacin showed good 
antimicrobial activity against Salmonella spp. isolates. 
We found that all 44 (100%) isolates were susceptible to 
ciprofloxacin. This result was comparable to previous 
reports (Molla et al., 2006; Akinyemia et al., 2005; 
Zelalem et al., 2011) on isolates of Salmonella spp. from 
different animals and humans. The effectiveness of 
ciprofloxacin might be attributable to infrequent use of the 
drug for the treatment of animals and humans in the 
country indicating the benefit of rational use of the drug 
(Zelalem et al., 2011). 

Resistance to multiple antimicrobials which was 
observed in the current study (93.2%) was higher than 
the reports of other studies conducted in Ethiopia. For 
instance, Alemayehu et al. (2002), Endrias (2004), Molla 
et al. (2004) and Zelalem et al. (2011) reported 52, 23.5, 
44.8 and 83.3%, respectively. In addition, the finding of 
the present study was higher in comparison with reports 
on multidrug resistance of Salmonella isolated from food 
of animal sources, animals and humans elsewhere in the 
world (Stevens et al., 2006; Khaitsa et al., 2007; Al-Bahry 
et al., 2007; Elgroud et al., 2009; Fadlalla et al., 2012). 
This difference could be due to the use of antimicrobial 
agents in food producing animals and humans at sub-
therapeutic level or prophylactic doses and indiscriminate 
use of antimicrobials (Molla et al., 2003, 2006; Zewdu 
and Cornelius, 2009). The continuing development of 
antibiotic resistance may lead to sufficient pressure 
ultimately to restrict the antibiotics available to the 
veterinary profession for animal treatment (Gracey et al., 
1999). Moreover, this increase antibiotic resistance may 
lead to public health problems and economic loss in the 
countries due to loss of exporting meat and animal 
products and cost of drugs to treat human and animals. 

In conclusion, the present study shows high prevalence 
of Salmonella spp. contaminating goat meat and
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Table 2. Antimicrobial resistance patterns for Salmonella isolates 
 

Number Antimicrobials (No) 
Number 

(Percentage) 

Four 

STR, NAL, TET & NIT (1) 
 

 5(11.4%) 
KAN,W,TET& NIT (2) 

S3, AMC.TET, NIT (1) 

   

Five 

STR,KAN,NAL,TMP,AMP,TET& NIT (2) 

5(16%) 
STR,KAN,NAL,TMP,AMC,TET& NIT (1) 

KAN,S3,NAL,WAMP,TET& NIT (1) 

STR,CAF,S3,NAL,TMP,TET& NIT (1) 

   

Six 
STR,CAF,NAL,TET,GEN,& NIT (1) 

2(4.5%) 
STR,S3,NAL,AMC,TET& NIT (1) 

   

Seven 

STR,KAN,NAL,TMP,AMP,TET& NIT (2) 

5(11.4%) 
STR,KAN,NAL,TMP,AMC,TET & NIT (1) 

KAN,S3,NAL,TMP,AMP,TET& NIT (1) 

STR,CAF,S3,NAL,TMP,TET& NIT (1) 

   

Eight 

STR,CAF,KAN,NAL,TMP,TET,GEN& NIT (2) 

10(22.7%) 
STR,KAN,NAL,TMP,AMC,AMP,TET&NIT(6) 

STR,CAF,KAN,S3,CRO,TMP,TET& NIT (1) 

STR,CAF,KAN,NAL,TMP,AMP,TET&NIT(1) 

   

Nine 

STR,CAF,KAN,CRO,TMP,AMC,AMP,TET,& NIT (1) 

6(13.6%) 

STR,CAF,KAN,NAL,TMP,AMC,AMP,TET& NIT (1) 

STR,CAF,KAN,S3,NAL,TMP,AMC,AMP,TET& NIT (2) 

STR,KAN,NAL,TMP,AMC,AMP,TET,GEN& NIT (1) 

STR,CAF,KAN,CRO,NAL,TMP,AMP,TET& NIT (1) 

   

Ten 

CAF,KAN,S3,CRO,NAL,TMP,AMC,AMP,TET & NIT (2) 

4(9.1%) STR,CAF,KAN,S3,NAL,TMP,AMP,TET,GEN & NIT (1) 

STR,CAF,KAN,S3,NAL,TMP,AMC,AMP,TET & NIT (1) 

   

Eleven 
STR,CAF,KAN,S3,NAL,TMP,AMC,AMP,TET,GEN& NIT (2) 

3(6.8%) 
STR,CAF,KAN,S3,CRO,NAL,TMP,AMC,AMP,TET & NIT (1) 

   

Twelve STR,CAF,KAN,S3,CRO,NAL,TMP,AMC,AMP,TET& NIT(1) 1(2.3%) 
 

AMP = Ampicillin; AMC = amoxicillin-clavulanic acid; GEN = gentamicin; KAN = kanamycin; CIP = ciprofloxacin; CAF = 
chloranphenicol; TMP = Trimethoprim; S3 = Sulphonamide; TET = tetracycline; NAL = nalidixic acid; CRO = ceftriaxone; 
NIT = nitrofurantoin and STR = streptomycin. 

 
 
 

resistance of the pathogen to most antimicrobials except 
ciprofloxacin. Consequently, goat meat provided to the 
consumers in the city was found to be a potential source 
of food borne salmonellosis alarming for urgent 
intervention. Serotyping and phage typing of the isolates 
are planned. Authors recommended the use of 
standardized procedures and applications like hazard 
analysis and critical control point in handling of goat meat 
in the abattoir to avoid risk of salmonellosis associated 
with consumption of goat meat contaminated with 

Salmonella. Further study ought to be conducted to 
identify the source of contamination and characterize the 
molecule of the isolates to identify the resistant genes. 
Moreover rational use of antimicrobials particularly 
ciprofloxacin both in veterinary and public health sectors 
should be exercised. 
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This study was conducted to assess the frequency and antimicrobial susceptibility pattern of bacteria in 
urinary isolates. The study was carried out in the clinical microbiology laboratory of a tertiary care 
hospital in Peshawar, Pakistan. The duration of study was 12 months, from July 2012 to June 2013. Mid-
stream urine samples were collected in sterile containers. All samples for urine culture were examined. 
Samples were processed and microbial isolates were identified by standard methods. Antimicrobial 
susceptibility testing was performed by Kirby-Bauer disk diffusion method. Frequency of cultures 
proven urinary tract infection (UTI) cases in our study was 17.9% with Escherichia coli being the most 
common pathogen followed by Citrobacter freundii, Klebsiella oxytoca and Enterobacter cloacae. For E. 
coli, only 2% of the organisms were resistant to imipenem. For C. freundii, 9% of isolates were resistant 
to amikacin. For K. oxytoca, the most effective antibiotic was amikacin, with 100% sensitivity. Most 
common isolate was E. coli which was mostly sensitive to nitrofurantoin, amikacin and gentamicin. The 
drug of choice for oral empirical therapy for UTI in our setup is nitrofurantoin as bacteria were quite 
resistant to ampicillin, ciprofloxacin and cotrimoxazole. The best parental empirical therapies are 
amikacin and gentamicin.  
 
Key words: Antibiotics, antimicrobial resistance, Escherichia coli, uropathogens. 

 
 
INTRODUCTION 
 
The antimicrobials misuse in clinical practice has led to 
an increase of the microbial resistance and the 
consequent spread of bacterial resistant strains has 
become a serious public health problem (Sharif

 
et al., 

2012;
 
Arjunan

 
et al., 2010;

 
Rahman

 
et al., 2009;

 
Fridkin

 
et 

al., 2014). Urinary tract infection (UTI) is the most 
common infectious disease after respiratory tract 
infection in community practice (Epoke et al., 2000; 
Gonzalez and Schaeffer, 1999). It remains a major public 
health problem in terms of morbidity and financial cost
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with an estimated 150 million cases per annum 
worldwide,costing global economy in excess of 6 billion 
US dollars (Gonzalez and Schaeffer, 1999). 

UTIs accounts for a significant part of the work load in 
clinical microbiology laboratories and enteric bacteria 
remain the most frequent cause of UTIs, although the 
distribution of pathogens that cause UTI is changing 
(Barber et al., 2013). Although UTIs occur in all age 
groups including men and women, clinical studies 
suggest that the overall prevalence of UTI is higher in 
women. An estimated 50% of women experience at least 
one episode of UTI at some point of their lifetime and 
almost 20 to 40% of women can have recurrent episodes 
(Den et al., 2013). 

Community-acquired urinary tract infections (CA-UTIs) 
are mainly uncomplicated, colonizing preferably the 
bladder and causing cystitis. However, Escherichia coli 
may ascend through the ureters to the kidneys and cause 
more severe infections such as pyelonephritis (Wiles et 
al., 2008; Stamm et al., 2006). 

The introduction of antimicrobial therapy has 
contributed significantly to the management of UTIs. In 
almost all cases of CA-UTIs, empirical antimicrobial 
treatment is initiated before the laboratory results of urine 
cultures are available; thus resistance may increase in 
uropathogens due to frequent misuse of antimicrobials 
(Den et al., 2013). In a country like Pakistan, clinicians 
may be prescribing more than one antibiotics, which 
increases the chances of development of antimicrobial 
resistance in pathogens (Ullah et al., 2009). 

In an era of increasing antimicrobial resistance, 
knowledge of local antimicrobial susceptibility patterns of 
common uropathogens is essential for prudent empirical 
therapy of CA-UTIs (Rock et al., 2007). Therefore there is 
need for periodic monitoring of etiologic agents of UTI 
and their susceptibility pattern in the community. Such 
measures allows for controlling the increase of 
antimicrobial resistance and the spread of resistant 
bacterial strains that represent a public health problem 
worldwide. 

The main objective of this study was to evaluate the 
antimicrobial susceptibility pattern of the bacteria 
responsible for urinary tract infection in Peshawar, 
Khyber Pakhtunkhwa (KP), Pakistan, in order to establish 
an appropriate empirical therapy. 
 
 
MATERIALS AND METHODS 
 
Study design 
 
Our study is a cross-sectional prospective study. 
 
 
Sample size 
 
The sample size was determined from 

http://www.surveysystem.com/sscalc.htm  with  confidence  level  of 
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95% and confidence interval of ±5. According to official estimates, 
the population of Peshawar is 1,303,351. The minimum sample size 
was calculated to be 184. However, in our study, the sample size 
was 1516.  

All the samples that came to our clinical microbiology laboratory 
during the duration of the study (July 2012 to June 2013) which 
fulfilled the inclusion criteria were included in our study. So our 
sample size was 1516. 
 
 
Setting 
 
All urine samples of hospital-admitted and outdoor cases of CM 
Hospital Peshawar from July 2012 to June 2013, in which there was 
indication of UTI coming for urine culture examination, were 
examined. Our hospital is a government-run tertiary care hospital 
located in the capital city of Khyber Pukhtoonkha (KPK) province of 
Pakistan. The clinical laboratory, admission wards and out-patient 
clinics are all located within the same vicinity and are run by the 
same administration. The patients presented to this hospital hail 
from various districts of KPK, FATA and upper Punjab; and belong 
to various socioeconomic classes.  
 
 
Urine sample collection 
 
Mid-stream urine was collected in sterile container, without stopping 
the flow of urine. Instructions on the urine collection procedure were 
labeled on the container and the patients were also instructed 
verbally about the procedure. For children, specimens were 
collected by urine collection bag. After every fifteen minutes, the 
bags were checked. After micturition, the bags were closed and 
stored at 4°C until processing. All samples were processed within 2 
h of collection. In cases of unavoidable delay, samples were stored 
at 4°C and processed within 24 h. For all patients, date of sample 
collection, sex, age, result of urine culture, identification of the 
pathogenic isolate and the corresponding antimicrobial sensitivity 
were recorded. 
 
 
Laboratory procedures  
 
Bacteruria Dipstrip (Mast BTR-1) was used to inoculate urine on 
CLED agar (Britannica Argentine Code B0211906). The Petri-plates 
were incubated at 37°C for 48 h. After incubation, the CLED agar 
plates were examined for growth after 24 and 48 h. After 24 h of 
incubation, all plates were examined for bacterial growth. If the 
number of colonies formed was sufficient (20 or more) and the size 
of bacterial colonies was adequate, then they were processed 
further for identification and sensitivity. Otherwise, those plates 
were incubated for another 24 h. If number of colonies grown were 
less than 20 even after 48 h, then it was considered as insignificant 
growth (exclusion criterion). If growth was seen as two or three 
different types, it was labeled as mixed growth (exclusion criterion). 
Significant growth was labeled when 20 or more colonies of one 
type were present (inclusion criterion), then antibiotic sensitivity was 
applied by Kirby-Bauer disk diffusion technique (Bauer et al., 1966). 

For all cases with significant growth, gram stain was done. 
Depending on morphology on gram stain, further tests were done. 
For all gram negative rods API-10 S Company was applied. For 
selected cases API 20 E was applied, if identification was not 
precise with API-10S. For gram positive isolates catalase test was 
done. For all catalase positive cases, coagulase test was done. 
Novobiocin sensitivity test (5 µg oxoid CT0037B) was done on all 
catalase positive, coagulase negative, Gram positive cocci to 
identify Staphylococcus saprophyticus. 
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Figure 1. Month-wise distribution of the number of UTI samples included in our study 

 
 
 

Kirby-Bauer disk diffusion technique (Bauer et al., 1966) was 
performed for antimicrobial susceptibility test. Bacterial suspension 
of turbidity McFarland 0.5 standard was made from two or three 
pure colonies. The suspension was spread on to Mueller-Hinton II 
agar. Antimicrobial disks were applied with the help of automatic 
disk dispenser. For enterobacteriaceae, the antibiotic disks applied 
were ampicillin 10 µg, sulfisoxazole 300 µg (For sulfonamides), 
gentamicin 10 µg, amikacin 30 µg, norfloxacin 10 µg, lomefloxacin 
10 µg, nitrofurantoin 300 µg, ceftriaxone 30 µg, imipenem 10 µg, 
pipracillin + tazobactam 100/10 µg, ceftazidime 30 µg, cefuroxime 
30 µg and nalidixic acid 30 µg. For enterococci, the antibiotics 
tested were ciprofloxacin 5 µg, nitrofurantoin 300 µg, tetracycline 30 
µg, vancomycin 30 µg and ampicillin 10 µg. For Staphylococcus 
spp. the antibiotics tested were nitrofurantoin 300 µg, sulfisoxazole 
300 µg and lomefloxacin 10 µg. For Pseudomonas aeruginosa 
ceftazidime 30 µg, gentamicin 10 µg, lomefloxacin 10 µg, 
levofloxacin 5 µg, pipracillin + tazobactam 100/10 µg and 
aztreonam 30 µg were tested. Plates were incubated at 37°C for 18 
to 24 h and zones of inhibition were measured and interpreted 
according to CLSI (2012). 
 
 

Inclusion and exclusion criteria 
 
Samples from all age groups, pregnant, as well as post-treatment 
patients, referred to our clinical microbiology laboratory were 
included in the study. These cases were referred to our laboratory 
for urinary complaints by various clinicians such as medical 
specialist or nephrologist, urologist, gynecologist or pediatrician. 
Duplicate, same day samples and samples in unsterilized 
containers were excluded.  
 
 

Data analysis  
 

Our  data  were  entered  into, and analyzed by  SPSS  version  21. 

RESULTS 

 
A total of 1516 urine samples were included in the study. 
272/1516 samples tested positive for bacterial growth. 
Hence, overall frequency of culture proven UTI cases 
was 17.9%. Out of the 272 that tested positive for 
bacterial growth, n=170 (62.5%) were females while 
n=102 (37.5%) were males. 86 (31.6%) patients fell in the 
age bracket of 0-19 years, 91 (33.5%) patients were aged 
20-39, 65 (23.9%) were aged 40-59 while 30 (11%) were 
above 60 years of age. While out of these 272 patients, 
71 (26.1%) were admitted patients while the rest 201 
(73.9%) patients were those referred to the laboratory 
from outpatient department. Figure 1 shows the month 
wise distribution of the sample. Out of all the bacteria 
isolated (n = 272) (Table 1) E. coli was most prevalent 
(n=170, 62.5%) followed by C. freundii (n=22, 8.08%), K. 
oxytoca (n=18, 6.61%), E. cloacae (n=16, 5.88%), 
Candida albicans (n=12, 4.11%), Staphylococcus 
saprophyticus (n=8, 2.94%), Enterococcus faecalis (n=8, 
2.94%), Serratia odorifera (n=8, 2.94%), Pseudomonas 
aeruginosa (n=6, 2.2%), Stenotrophomonas maltophillia 
(n=2, 0.7%) and Acinetobacter baumannii (n=2, 0.7%). 

Table 1 shows the frequency of bacterial uropathogens 
isolated from urine cultures. Table 2 shows the 
antimicrobial susceptibility pattern of members of 
enterobacteriaceae family to various antibiotics.  

Relating to E. faecalis (n = 8), 100% isolates were 
resistant to ciproflocaxin while all 8 isolates were sen-
sitive to nitrofurantoin and vancomycin. For tetracycline,



 
 

 
 
 

Table 1. Frequency of bacterial uropathogens 
isolated from urine cultures 
 

Isolate Total (%) 

Escherichia coli 170 (62.5) 

Citrobacter freundii 22 (8.08) 

Klebsiella oxytoca 18 (6.61) 

Enterobacter cloacae 16 (5.88) 

Candida albicans 12 (4.11) 

Staphylococcus saprophyticus 08 (2.94) 

Enterococcus faecalis 08 (2.94) 

Serratia odorifera 08 (2.94) 

Pseudomonas aeruginosa 06 (2.2) 

Stenotrophomonas maltophillia 02 (0.7) 

Acinetobacter baumannii 02 (0.7) 
 
 
 

6 (75%) were resistant, 2 (25%) were sensitive. For 
ampicillin, 2 (25%) were resistant while 6 (75%) were 
sensitive. Among S. saprophyticus (n = 8), all 8 (100%) 
were sensitive to nitrofurantoin. All isolates were resistant 
to sulfisoxazole and lomeflocaxin. For P. aeruginosa (n = 
6), 1 (33.33%) was resistant while 3 (66.67%) were 
sensitive to ceftazidime. For gentamicin, 2 (33.33%) were 
resistant, 4 (66.67%) were sensitive. For lomefloxacin, 2 
(33.33%) were resistant, 4 (66.67%) were sensitive. For 
pipracillin + tazobactam all 6 (100%) were sensitive. For 
levofloxacin, all 6 (100%) isolates were resistant. For 
aztreonam, 4 (66.67%) were resistant while 2 (33.33%) 
were sensitive. 

The sole Acinetobacter baumannii was resistant to 
ampicillin and sulfisoxazole. It was found to be sensitive 
to gentamicin, amikacin, lomefloxacin, nitrofurantoin, 
imipinem, pipracillin + tazobactam, ceftazidime, nalidixic 
Acid and ampicillin + sulbactam. 
 
 
DISCUSSION 
 
This study shows that females are much more vulnerable 
to UTIs than male. Out of the total samples positive for 
uropathogens, 62.2% were of female patients while 
37.8% were of men. This is consistent with a study in US 
(Foxman, 2002) and Netherlands (Den et al., 2013). 
Actual percentage of UTI cases in women in our setup 
may be much higher because women are less educated, 
mostly remain in-door and have less access to primary 
health care. Hence, some women do not usually report to 
the hospital till their condition becomes serious. They 
prefer treating themselves with homeopathic remedies. 

The present study aimed at finding the drug of choice 
for empirical therapy. Sensitivity processing is performed 
whenever empirical therapy fails in treating UTIs 
(Heginbothom et al., 2004). Therapy starts even before 
microbiological tests are known (Gupta et al., 2001). 
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The percentage of culture positive cases for UTI in our 
study was 17.9%. This is significantly lower as compared 
to 60% in Nigeria (Kolawole et al., 2009), but higher than 
in Portugal which was 12.1% (Linhares et al., 2013). In 
this study, sulfisoxazole disk represents the sulfonamides 
like cotrimoxazole (CLSI, 2012). This study may have 
missed few bacteria which do not grow on CLED agar for 
example, Anaerobes and fastidious Streptococci. 

As ours is a hospital based study and a good number 
of patients are initially treated empirically for UTI, so this 
study may not reflect the true prevalence of UTI in our 
area. In this study, E. coli was most common 
uropathogen (62.5%). This is quite similar to 64.5% 
observed in Portugal (Linhares et al., 2013) but lower 
than 85% observed in United States (Karlowsky et al., 
2002). Similar study carried out in Karachi, Pakistan 
showed 52% E. coli among all urinary isolates (Farooqi et 
al., 2000). Antimicrobial sensitivity pattern of uropatho-
gens mostly varies broadly by region. In this study, E. coli 
was highly resistant to ampicillin (89.41%), nalidixic Acid 
(83.53%) and ceftazidime (78.82%) respectively. E. coli 
was always considered to be resistant to ampicillin 
(Mazzulli, 2002). In the current study, E. coli was most 
sensitive to imipenem (97.64%) followed by nitrofurantoin 
(94.11%) and amikacin (85.88%), respectively. 96.4% of 
isolates were sensitive to nitrofurantoin in US (Karlowsky 
et al., 2002) while 89% were sensitive to this antibiotic in 
Senegal (Sire et al., 2007). 100% isolates were sensitive 
to imipenem, whereas 67% were sensitive to amikacin in 
India (Kothari and Sagar, 2008). A previous study 
showed that E. coli is most sensitive to nitrofurantoin 
(98.2%) (Mazzulli, 2002). 

In the present study, C. freundii (12.94%) was the 
second most common bacterial isolate. In Canada only 
1% isolates were identified as Citrobacter (Karlowsky et 
al., 2011). While in Iran (Kashef et al., 2010), this was the 
least isolated uropathogen, with only 0.2% of total 
isolates being Citrobacter (9%). Hence, our study claims 
that Citrobacter is relatively a common uropathogen in 
our population. In this study, Citrobacter was 100% 
resistant to ampicillin and nalidixic acid. Surprisingly, it 
was also 100% sensitive to nalidixic acid in Iran (Kashef 
et al., 2010). Ampicillin was not checked for its sensitivity 
to Citrobacter in Iran (Kashef et al., 2010). 17.7% of 
isolates were resistant to ampicillin in Canada (Karlowsky 
et al., 2011). In our study, Citrobacter was most sensitive 
to imipenem with 90.9% isolates being sensitive while the 
remaining 9.09% have intermediate sensitivity to this 
antibiotic. 90.9% isolates were sensitive to pipracillin + 
tazobactam. In Canada, 100% isolates were sensitive to 
imipenem while 89.7% were sensitive to pipracillin + 
tazobactam, the remaining showed intermediate 
sensitivity (Karlowsky et al., 2011). 

K. oxytoca turned out to be the third most common 
uropathogen in our study. It was also the third most 
common in Iran (9.5%) (Kashef et al., 2010). In Canada,
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Table 2. Antimicrobial susceptibility pattern of various members of enterobacteriaceae family 
 

Enterobacteriaceae 
family 

N Pattern 

Antimicrobial agents tested 

Ampicillin 
Sulphiso

xazole 
Gentamicin Amikacin Noffloxacin Lomefloxacin Nitrofurantoin Ceftriaxone Imipenum 

Pipracillin-
Tazobactam 

Ceftazidime Cefuroxime 
Nalidixic 

Acid 

Escherichia coli 17 (62.5) 

R 152 (89.4) 136 (80) 94 (55.2) 24 (14.1) 144 (84.7) 126 (74.1) 10 (5.8) 116 (68.2) 4 (2.35) 58 (34.1) 134 (78.8) 126 (74.1) 142 (83.5) 

I 
 

4 (2.3) 
     

4 (2.4) 
 

8 (4.7) 2 (1.2) 2 (1.2) 2 (1.2) 

S 18 (10.5) 30 (17.6) 76 (44.7) 126 (85.8) 26 (15.3) 44 (25.8) 160 (94.1) 50 (29.4) 116 (97.6) 104 (61.2) 34 (20) 42 (24.7) 26 (15.3) 

Citrobacter freundi 22 (8.1) 

R 22 (100) 16 (72.3) 10 (45.5) 2 (9.1) 22 (100) 16 (72.3) 4 (18.2) 18 (81.8) 20 (90.9) 2 (9.1) 16 (72.3) 12 (54.5) 22 (100) 

I 
  

4 (18.2) 
   

4 (18.2) 
 

2 (9.1) 
 

2 (9.1) 2 (9.1) 
 

S 
 

6 (27.7) 8 (36.4) 20 (90.9) 
 

6 (27.3) 16 (72.7) 4 (18.2) 20 (90.1) 20 (90.9) 4 (18.2) 8 (36.4) 
 

Klebsiella oxytoca 18 (6.6) 

R 18 (100) 14 (77.7) 10 (55.5) 18 (100) 16 (88.8) 16 (88.8) 12 (66.6) 12 (66.6) 18!00) 6 (33.3) 12 (66.6) 12 (66.6) 12 (66.6) 

I 
         

2 (11.1) 
 

2 (11.1) 6 (33.3) 

S 
 

8 (22.2) 8 (44.4) 
 

2 (11.1) 2 (11.1) 6 (33.3) 6 (33.3) 
 

10 (55.5) 6 (33.3) 4 (22.2) 
 

Enterobacter cloacae 16 (5.8) 

R 16 (100) 87.5) 12 (75) 2 (12.5) 
 

8 (50) 16 (100) 14 (87.5) 2 (12.5) 4 (25) 14 (87.5) 16 (100) 16 (100) 

I 
    

16 (100) 4 (25) 
       

S 
 

2 (12.5) 4 (25) 14 (87.5) 
 

4 (25) 
 

2 (12.5) 14 (87.5) 12 (75) 2 (12.5) 
  

Serratia odorifera 8 (2.9) 

R 8 (100) 8 (100) 6 (75) 2 (25) 6 (75) 6 (75) 2 (25) 6 (75) 8 (100) 8 (100) 6 (75) 8 (100) 8 (100) 

I 
             

S 
  

2 (25) 6 (75) 2 (25) 2 (75) 6 (75) 2 (25) 
  

2 (25) 
  

 
 
 

10.5% of all isolates were Klebsiella (Karlowsky et 
al., 2011). In India, the percentage was 16.9% 
(Kothari and Sagar, 2008). This study showed that 
100% of K. oxytoca isolates were resistant to 
ampicillin while 88.89% of isolates were resistant 
to norfloxacin and lomefloxacin. This is consistent 
with study carried out in Iran showing 100% 
resistant to ampicillin but 9% were resistant to 
norfloxacin (Kashef et al., 2010). In the current 
study, Klebsiella was 100% sensitive to imipenem 
and amikacin. 44.44% of isolates were sensitive 
to gentamicin. In Iran, 53.1% of isolates were 
sensitive to this drug (Kashef et al., 2010); while 
97.8% were sensitive to this in Canada 
(Karlowsky et al., 2011). 100% of isolates were 
sensitive to imipenem in Canada (Karlowsky et 
al., 2011) and India (Kothari and Sagar, 2008), 
which is consistent with our study. Amikacin had 
94%  susceptibility in  Europe  (Karlowsky  et  al., 
2011). 

Enterobacter was the fourth most common 
uropathogen in our population. It was relatively 
uncommon in Iran (0.9%) (Kashef et al., 2010). In 
India, it was 5.3% (Kothari and Sagar, 2008) 
whereas in Canada, (Karlowsky et al., 2011) it 
was 1.8% of all isolates. In this study, 
Enterobacter was 100% resistant to ampicillin, 
cefuroxime and nalidixic acid. 87.5% of isolates 
were resistant to ceftriaxone, ceftazidime and 
sulfisoxazole. Enterobacter is quite resistant to 
ampicillin with 97.1% isolates resistant to this 
antibiotic as claimed in a study in UK (Kashef et 
al., 2010). In this study, 4.7% of all isolates were 
S. saprophyticus. In Iran, its frequency was 9% 
(Kashef et al., 2010); while it was 0.5% in Canada 
(Karlowsky et al., 2011); 2.8% in India (Kothari 
and Sagar, 2008) and 0.8% in Karachi (Farooqi et 
al., 2000). All isolates were resistant to 
lomefloxacin. This is consistent with a study 
carried out in Iran (Fluit et al., 1999). 

In this study, 4.7% of all isolates were E. 
faecalis. While in Canada, the frequency was 
13.9% (Karlowsky et al., 2011); in India, (Kothari 
and Sagar, 2008) 1.5%; Karachi 2% (Farooqi et 
al., 2000); while in Iran, it was 1.3% (Kashef et al., 
2010). All isolates were resistant to ciprofloxacin 
while 75% were resistant to tetracycline in this 
study.  

In Canada, 39.1% were resistant to 
ciprofloxacin (Karlowsky et al., 2011). About 100% 
of E. faecalis isolates were sensitive to 
nitrofurantoin and vancomycin in this study. In 
Canada, 97 and 99% were sensitive to 
nitrofurantoin and vancomycin, respectively 
(Karlowsky et al., 2011). 

Percentage of Pseudomonas among all isolates 
in our study was 3.52%. In Karachi, it was 9% 
(Farooqi et al., 2000); Canada, 3.4% (Karlowsky 
et al., 2011); Iran, 3.3% (Kashef et al, 2010). In 
another study in Karachi, it was about 9.2%
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(Gul et al., 2014). Hence, there was significant change in 
incidence of Pseudomonas in our setup as compared to 
Karachi, the other major city of Pakistan. About 7.05% of 
all isolates in our study were identified as C. albicans. 
Whereas only 1% of isolates was identified as Candida in 
a study carried out in Karachi (Farooqi et al., 2000).  

About 2.9% of all isolates tested positive for UTI were 
Serratia odorifera. All isolates were resistant to ampicillin, 
sulfisoxazole, cefuroxime and nalidixic acid. S. odorifera 
was also found to be resistant to cefuroxime in Germany 
(Stock et al., 2003).  

100% of isolates were sensitive to imipenem and 
pipracillin + tazobactam. Another study also revealed 
increasing susceptibility of Serratia spp. to pipracillin + 
tazobactam (Traub, 2000). 

Fosfomycin is an oral antibiotic commonly used in 
Europe for treating CA-UTI with low resistance rates 
(Garcia et al., 2007; Kahlmeter, 2003) but fosfomycin was 
not tested in our study because its disk was not available 
and this drug is not marketed in our country. 

Multi drug resistance (MDR = resistance in >2 
antibiotics) was observed in 92% of the isolated bacterial 
uropathogens. This is much higher than that reported in 
Ethiopia (74%) (Assefa et al., 2008). The main 
explanation of this high rate may be inappropriate 
administration of drugs in empirical therapies and a 
dearth of infection control strategy. Another study also 
showed that increased incidence and high antibiotic 
resistance of especially of non E. coli UTI should be 
considered in selection of empirical antibiotics for 
treatment of UTI (Bae et al., 2010). 

Easy availability and indiscriminate use of commonly 
used drugs like cotrimoxazole and tetracycline has led to 
an increase in resistance. High resistance to such orally 
administered antibiotics is mostly due to uncontrolled 
consumption of these drugs (Rao et al., 2013). Low 
resistance to drugs like amikacin reflects lower usage of 
these drugs (Kothari and Sagar, 2008). 

International policies are no longer applicable for 
treating community acquired urinary tract infections in 
Pakistan, hence some guidelines based on local 
susceptibility pattern are recommended. Such regional 
surveillance programs are necessary to provide 
information which can help to develop Pakistani UTI 
guidelines. 
 
 
Conclusion 
 
E. coli was the most common uropathogen in our setup 
followed by C. freundii, K. oxytoca and E. cloacae. The 
best oral empirical therapy in our setup is nitrofurantoin. 
Ampicillin, ciprofloxacin and cotrimoxazole are not 
recommended as a first choice for treatment of UTI in 
Peshawar, Pakistan. The best parentral therapies include 
amikacin and gentamicin.  
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