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Introduction 
 

Continuous ambulatory peritoneal dialysis 

(CAPD) is an important form of dialysis 

treatment with end stage renal disease as 

compared to hemodialysis. Today, peritoneal 

dialysis encompasses a closed system of 

commercially prepared dialysate fluid 

packaged in plastic bags that are connected by 

silastic tubing to the Tenckhoff catheter. The 

effectiveness of CAPD is achieved by hyper - 

osmolar ultrafiltration across the peritoneal 

membrane (Von Graevenitz et al., 1992). 

Major complication of CAPD is peritonitis, 

which accounts for significant antibiotic use in 

patients undergoing peritoneal dialysis. There 

are several potential portals of entry for 

infection in CAPD patients.  

 

The three most frequent sites associated with 

CAPD infections are the exit site, i.e., the area 

where the catheter is connected to lines from 

the peritoneal dialysate; the tunnel associated 

with the implant of the Tenckhoff catheter in 

The incidence of peritonitis depends on factors such as age, educational and 

financial background, environment and surrounding climate of the patients 

but the outcome depends on the organisms isolated. Among the several 

factors that may contribute to or enhance microbial pathogenicity is the 

extracellular slime (biofilm) produced by certain organisms on surfaces. All 

patients undergoing CAPD are included in the study after taking their 

informed consent. The most common organism isolated was gram negative 

bacilli (44%) followed by gram positive cocci (29%). 7% of isolates were 

fungal. A single non tuberculous mycobacterium was also isolated. 

A.baumannii (20.8%) predominated among gram negative bacilli followed 

by E.coli (10.4%). Among the gram positive cocci CoNS (19.2%) was the 

most common. S. aureus was isolated in 6.4% of the dialysates. 
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the abdominal wall; and the peritoneum itself 

(Saklayen, et al., 1990). 

 

The incidence of peritonitis depends on factors 

such as age, educational and financial 

background, environment and surrounding 

climate of the patients but the outcome 

depends on the organisms isolated. Among the 

several factors that may contribute to or 

enhance microbial pathogenicity is the 

extracellular slime (biofilm) produced by 

certain organisms on surfaces (Piraino,  et al., 

2005). 

 

According to the International Society of 

Peritoneal Dialysis (ISPD), antibiotic therapy 

should be adjusted based on the Gram stain or 

culture results after empiric initial therapy for 

peritoneal dialysis related peritonitis. 

Prolonged and unnecessary broad spectrum 

antibiotic exposure poses serious concerns due 

to the potential for inducing and selecting 

resistance (Piraino B et al., 2011). Therefore a 

definitive microbiological diagnosis and an 

appropriate adjustment to therapy are 

important. Prompt identification and treatment 

of peritonitis are essential to ensure success of 

a CAPD program. 

 

Materials and Methods 

 

Study Design 

 

Cross sectional study  

 

Study Population 
 

Patients undergoing CAPD in  the Department 

of Nephrology, Government Medical College 

Hospital 
 

Operational definition 
 

According to ISPD, at present the most 

acceptable definition of peritonitis in CAPD 

patients includes at least 2 of the following 

criteria 

Symptoms or signs (or both) of peritonitis 

 

A cloudy dialysate (effluent with leukocyte 

count > 100/mm
3
) 

 

Positive culture (and/or Gram stain) of the 

dialysate 

 

Inclusion Criteria 

 

All patients undergoing CAPD are included in 

the study after taking their informed consent. 

 

Sample Size:125 

 

Processing 

 

From these exchange bags 50mL of fluid was 

withdrawn with a sterile needle and syringe 

under aseptic precautions. The fluid was 

centrifuged in sterile tubes at a rate of 3000g 

for 15 min and supernatant discarded. The 

deposit was divided into 3 parts and were 

subjected to 

 

Gram staining, 10% KOH mount, Ziehl-

Neelsen (ZN) staining 

 

Culture for bacteria, fungi and mycobacteria 

 

Antibiotic sensitivity 

 

Results and Discussion 

 

Patients from 5 years of age to 85 years of age 

were included in the study. Maximum number 

of subjects in the study group were in the age 

group 50-59 years (30%) followed by 40-49 

years. (24%) CAPD peritonitis can occur 

immediately following catheter insertion for 

PD as an intraoperative procedure.  

 
Time of occurrence of the first infection in the 

present study is given in Table 2. 87 patients 

(69.6%) got their first infection only after 

months of initiation of CAPD.  
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The major clinical symptom was abdominal 

pain. Others include diarrhea/constipation, 

fever and nausea/vomiting. Out of 125 

patients, 98 patients (78.4%) had abdominal 

pain. 

 

Organisms were detected indirect smears of 

only 15.2% of the centrifuged dialysate as 

represented in Table 6. 84.8% of the 

centrifuged dialysate showed pus cells only. 

 

Out of the 125 cases studied, 101 cases 

(80.8%) were culture positive whereas the rest 

(19.2%) were bacteriologically sterile as 

shown in figure 8 & table7. 

 

The most common organism isolated was 

gram negative bacilli (44%) followed by gram 

positive cocci (29%). 7% of isolates were 

fungal. A single non tuberculous 

mycobacterium was also isolated. 

 

A.baumannii (20.8%) predominated among 

gram negative bacilli followed by 

E.coli(10.4%). Among the gram positive cocci 

CoNS (19.2%) was the most common. S. 

aureus was isolated in 6.4% of the dialysates. 

 

Of the 9 (7%) fungal isolates 8 were Candida 

spp. and 1dematiaceous fungi F.pedrosoi. Of 

the Candida isolates 2 were C.albicans and 6 

were C.tropicalis. 

 

In our study including 125 subjects, incidence 

of gram negative bacteria was more (44%) 

than that of gram positive bacteria (29%) and 

lesser percentage of other agents. Gram-

negative peritonitis episodes are attributable to 

fecal contamination and transmural migration 

of bacteria across the bowel wall.  

 

The rate of decline of gram-positive peritonitis 

had been attributed to the introduction of the 

twin-bag system and a reduction in skin 

contamination with the use of disconnect 

systems and the “flush before fill” technique. 

Although gram-positive organisms are the 

most common bacteriologic cause of PD-

related peritonitis, the incidence of gram-

positive infections is falling because of the 

advances in PD connectology, exit site and 

nasal chemoprophylaxis. Gram-negative 

peritonitis may result from touch 

contamination, exit site infection, or possibly a 

bowel source such as constipation, colitis, or 

transmural migration, but the cause is often 

unclear. Gram-negative organisms now 

account for 20%–30% of all PD-related 

peritonitis. 

 

In the study by Szeto et al., the overall 

incidence of PD-related peritonitis decreased 

by more than half during the 10-year study 

period (Szeto et al.,2001).When specific 

organisms were examined, the incidence of 

peritonitis caused by CONS decreased by 

about 75%, while the incidence of that caused 

by S. aureus was halved. This declining 

incidence of Gram-positive peritonitis was not 

an unexpected finding. It is agreed generally 

that the incidence of peritonitis decreased 

markedly as a result of improvements in 

connection technology. Almost all patients in 

the present series had used a disconnect 

system since 1998, and the incidence of Gram-

positive peritonitis remained at a low but static 

level between 1998 and 2002, further 

supporting the role of the disconnect system. 

Interestingly, the incidence of Gram-positive 

peritonitis showed a further significant 

decrease in 2003. The precise reason for this 

further decrease remains unknown. 

 

Compared with 1992-1993, the incidence of 

peritonitis due to a single gram-positive 

organism decreased significantly after 1994 (p 

< 0.05), whereas that of gram-negative 

peritonitis increased, resulting in a significant 

increase in the proportion of gram negative 

peritonitis after 1994 (p < 0.05).This decrease 

in the incidence of peritonitis due to a single 

gram-positive organism was due mainly to a 
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significant decrease in CoNS-induced 

peritonitis. The incidence of CoNS-induced 

peritonitis decreased from 0.226 

episodes/patient-year in 1992– 1993 to 0.064 

episodes/patient-year in 2000 –2001. 

 

In the present study among the gram negative 

bacteria, A. baumannii (21%) was the most 

common organism identified. Among the 26 

cases, 7 (6%) were MDR A. baumannii. In the 

study by Chao et al., Acinetobacter species 

were responsible for 26 PD peritonitis 

episodes (3.5% of all episodes) in 25 patients.  

 

A. baumannii was the most common pathogen 

(54%), followed by A.lwoffii (35%), with the 

former being predominant, (86) which is in 

accordance with our study (Chao et al.,2014). 

 

Acinetobacter baumannii, has been identified 

as a significant cause of antibiotic-resistant 

infections and has emerged as one of the most 

troublesome pathogens in health care 

institutions. Multidrug resistant (MDR) A. 

baumannii is a growing problem world wide, 

and reports of carbapenem-resistant A. 

baumannii strains are common. Some A. 

baumannii strains have been found to be 

resistant to all known antibiotics.  

 

In our study, an important observation was 

that all the gram - negative pathogens were 

sensitive to third-generation cephalosporins 

except MDR A.baumannii. (6%) which was 

ESBL-producer and was sensitive to 

carbapenems. 

 

Our study revealed that E. coli caused 10.4% 

of gram negative peritonitis episodes, which 

ranked second among other gram negative 

bacteria. Escherichia coli (E. coli) is one of 

the most common organisms that cause gram-

negative peritonitis in PD patients. E. coli is a 

bowel flora and is usually of fecal origin. 

Peritonitis episodes attributable to transmural 

migration of bacteria across the bowel wall are 

usually associated with multiple gram-

negative organisms. We believe that poor 

hand washing technique may have been 

responsible for contamination during the PD 

exchange procedure. Our analysis shows a 

trend towards a higher incidence of peritonitis 

from organisms of fecal origin. 

 

In the present study among the 101 positive 

samples, 24 cases of peritonitis were due to 

CONS and Staphylococcus aureus accounted 

for 8 (6.4%) cases. 

 

CONS (19.2%) predominated among gram 

positive organisms. In the study by Vikrant et 

al., CoNS accounted for 15 (41.7%) episodes 

of the CAPD peritonitis and Staphylococcus 

aureus was isolated in 8 (22.2%).  

 

About one- fifth of the cases of peritonitis 

were caused by CoNS in this study (Vikrant et 

al., 2013). Also, there are studies which have 

reported that the majority of CAPD peritonitis 

was caused by CoNS which may primarily be 

due to touch contamination or due to the 

formation of a biofilm.  

 

The resulting decrease in gram positive 

peritonitis is the result of less touch 

contamination and better skin care, with 

occlusive dressings and less trauma to the 

exit-site in the postoperative period. Occlusive 

dressings in the postoperative period and exit-

site care with mupirocin ointment are given to 

all patients at our center. 

 

Enterococci may cause between 2% and 6% of 

PD-related peritonitis episodes and their 

identification is a hallmark of a 

gastrointestinal origin of the infection. In our 

study, 4 (3.2%) Enterococcus faecalis were 

isolated.  
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Table.1 Age distribution of patients 

 

Age in years No of cases Percentage (%) 

<20 2 1.6 

20-29 7 5.6 

30-39 15 12 

40-49 30 24 

50-59 37 29.6 

60-69 24 19.2 

70-79 8 6.4 

>80 2 1.6 

 

Table.2 Time period of first infection after initiation of CAPD Catheter 

 

Time of occurrence 

of infection after 

CAPD initiation 

No: of subjects Percentage 

(%) 

Days 24 19.2 

Weeks 14 11.2 

Months 87 69.6 

 

Table.3 Frequencies of symptoms 

 

Symptoms Percentage (%) 

Abdominal pain 78.4 

Diarrhoea/constipation 45.6 

Fever 43.2 

Nausea/vomiting 35 

 

Table.4 Direct smear of the centrifuged dialysate 

 

 

 

 

 

 

 

 

 

 

 

 

 
                            KOH-potassium hydroxide, ZN- Ziehl-Neelsen 
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Table.5 CAPD Peritonitis - Culture Positivity 
 

 
 

Table.6 Type of Organisms Isolated 
 

Type of Organisms Isolated N (%) 

Gram negative bacilli 55(44) 

Gram positive cocci 36(29) 

Fungal 9(7) 

Mycobacterial spp. 1(0.8) 

 

Table.7 Spectrum of Organisms Isolated 

 

Organism Frequency Percentage 

S.aureus 8 6.4 

CoNS 24 19.2 

E.faecalis 4 3.2 

E.coli 13 10.4 

K.pneumoniae 5 4 

E.cloacae 5 4 

C.freundii 1 0.8 

P.aeruginosa 5 4 

A.baumannii 26 20.8 

C.albicans 2 1.6 

C.tropicalis 6 4.8 

F.pedrosoi 1 0.8 

M.abscessus 1 0.8 

Sterile 24 19.2 

 

Fig.1 Fungal Isolates 
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All E.faecalis isolates were susceptible to 

ampicillin and none of them were resistant to 

vancomycin. In the study by Yip et al., 

Enterococcus peritonitis was rare accouting 

for 2% of peritonitis of all episodes.  

 

In the recent years, fungal peritonitis 

complicating CAPD is being increasingly 

recognized. Recent antibiotic therapy, frequent 

episodes of bacterial peritonitis, and 

immunosuppression are the major risk factors 

of fungal peritonitis which accounts for 1-15% 

of episodes of peritonitis in various studies. 

Most fungal peritoneal dialysis-associated 

infections are due to Candida species.(38) In 

the present study fungal peritonitis accounted 

for 7.2% of which C.tropicalis 4.8%, 

C.albicans 1.6% and Fonsecaea pedrosoi 

0.8%. The origin of fungal isolates may be 

from the patients’ skin, environment, or from 

the mucous membranes. 

 

In the study by Bibhasi et al., the incidence of 

fungal peritonitis (FP) and the fungi that 

caused FP were evaluated in 422 patients 

treated with peritoneal dialysis. During a 11-

year period, 804 episodes of peritonitis 

occurred, 46(5.7%) of which were caused by 

fungi. Treatment was successful for 39 

patients. Early diagnosis of FP and prompt 

therapy decreases morbidity and mortality 

(Bibhasi et al., 2003). 

 

In our study, Mycobacterium abscessus was 

isolated from a single dialysate. The patient 

presented with severe abdominal pain fever, 

cloudy fluid and an elevated leukocyte count 

in the peritoneal fluid. Patient was reluctant to 

take antibiotics and succumbed to illness. 

 

Jarzembowski et al., reported that 

identification of mycobacterial species was a 

uniformly tedious process involving 

biochemical tests that could require weeks of 

subcultures. The development of 

nonisotopically labeled DNA probes 

complementary to species-specific rRNA has 

allowed rapid identification of organisms 

using aliquots of broth culture or picked 

colonies. Treatment of nontuberculous 

mycobacterial infections is difficult, requiring 

extended courses of multidrug therapy with or 

without adjunctive surgical intervention 

(Jarzembowski et al., 2008). In the present 

study 67% of the patients responded to 

antibiotics and was doing well with CAPD. 

Culture negative peritonitis were treated with 

Inj. Ceftazidime 1gm i/p (intraperitoneal) once 

daily and InjVancomycin 1gm i/p once in 5 

days for 2 weeks. For gram positive 

organisms, InjVancomycin 1gm i/p once in 5 

days for 3-4 weeks. 

 

For gram negative organisms, Inj Ceftazidime 

1gm i/p is given for 3-4weeks if third 

generation cephalosporin is sensitive. If 

resistant either cefoperazone-sulbactam or 

amikacin is given based on the sensitivity 

pattern. 23% had recurrent episodes of 

peritonitis during the one and a half year study 

period whereas 10% of the patients 

succumbed to illness. The cause of death may 

be due to infectious/ noninfectious 

complications of CAPD. In 4.8% of patients 

catheter was removed. 

 

Out of the 9 (100%) fungal peritonitis, CAPD 

catheter was removed in all patients. 67% 

were cured with antifungal treatment whereas 

33% (n = 3) succumbed to illness. 

 

If fungal peritonitis is suspected, dialysate is 

sent for fungal culture along with oral 

flucanazole 100mg once daily is started 

empirically. If fungus is isolated in culture, 

catheter is removed and oral flucanazole is 

continued for 6 weeks (Rosman, 2011). In the 

present study, out of the 125 patients 

suspecting peritonitis, 81% (101 patients) 

were culture positive. Culture negative 

peritonitis accounted only 19%. (24 patients) 

Monomicrobial infections predominated 
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accounting 92% (93 patients) of culture 

positive peritonitis in the study. 8% of the 

infections were polymicrobial. Among the 

polymicrobial peritonitis (6%) were due to 

gram negative bacteria and fungus and 2% 

were due to gram positive and gram negative 

bacteria. 
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Introduction 
 

Urinary tract infections are one of the major 

health problem affecting both sexes of all age 

group (Maleki et al., 2017). It is more 

common in females as compared to males due 

to shorter urethra & sexually active life during  

reproductive     age   group    (Humayun et al., 

 

 

 

2012). The other predisposing factors are 

pregnancy, use of contraceptive method, 

urinary tract abnormality, blockage in the tube 

due to kidney stones or benign prostatic 

hyperplasia, suppressed immune system or 

any other surgical intervention of the urinary 

tract (Tuli et al., 2016). 

Urinary tract infections are one of the major health problem affecting both sexes of all age 

group. UTIs are often treated with different broad-spectrum antibiotics. Poor patient 

compliance and incomplete course of antibiotic therapy have resulted in the evolution of 

resistance to many of these antibiotics. The aim of this study was to determine the 

prevalence of bacteria causing urinary tract infections and their susceptibility pattern of 

patients reporting in MGM Muthoot Medical Centre Pathanamthitta. Mid stream urine 

(MSU) specimens sent to the laboratory from October 2018 to March 2019 were collected 

and inoculated onto blood agar and MacConkey agar and incubated at 37ºC for 24 hours. 

Identification and antibiotic susceptibility test were done following standard operative 

procedures. 35% (757/2179) samples showed a significant growth out of which 50% 

(379/757) were females, 31% (234/757) were males and 19% (144/757) were children. 

Uropathogenic E. coli (UPEC) has been found to be the major pathogen causing UTI in all 

category of patients which account for 70% (526/757) followed by Klebsiella spp. 19% 

(140/757), Enterococcus spp. 6% (38), Pseudomonas spp. 4% (32), Proteus spp. 2% (11) 

and Staphylococcus aureus 1% (9).The higher rate of sensitivity among UPEC isolates 

were towards imipenem /meropenem (99%), piperacillin – tazobactam (96%), 

cefaperazone- sulbactam (96%), amikacin (96%) nitrofurantoin (92%) and gentamicin (84 

%). The most sensitive oral antibiotics were nitrofurantoin (92%) followed by 

trimethoprim/sulfamethoxazole ie cotrimoxazole (61%) and the quinolone group (43%). 

These data may be used to determine trends in antimicrobial susceptibilities, to formulate 

local antibiotic policies in order to assist clinicians in the rational choice of antibiotic 

therapy to prevent misuse or overuse of antibiotics. 
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Escherichia coli is the most widely recognized 

Gram-negative extra intestinal pathogen 

isolated from urine culture in patients with 

UTIs, whether complicated or uncomplicated, 

accounting for 70–80 % of community 

acquired infections and 40– 60 % of 

healthcare- associated infections (Hisano et 

al., 2015). Uropathogenic Escherichia coli 

(UPEC) utilize a variety of virulence factors 

such as surface structural components, like 

lipopolysaccharide, capsule, flagella, pili, 

outer membrane proteins, as well as secreted 

toxins and siderophore. 

 

Consequently, these mechanisms are double 

edged weapon as they play an important role 

in UTI pathogenesis furthermore; they are 

attractive candidates for the development of 

new drugs and vaccines (Werneburg et al., 

2015 & O’Brien et al., 2016). 

 

Urinary tract infections, caused by multidrug 

resistant UPEC are alarmingly escalating. 

Widespread utilization of empirical antibiotics 

without performing anti-microbial 

susceptibility testing led to expanding 

resistance to different classes of antimicrobial 

agents generally prescribed among UPEC 

isolates in our country. In last decade bacteria 

emerged with new forms of virulence and new 

patterns of resistance to antimicrobial agents. 

World wide, Antimicrobial resistance among 

UPEC is a major health concern because of its 

expanding resistance to different classes of 

antimicrobial agents generally prescribed 

(Polse et al., 2016). 
 

The increasing resistance to several broad-

spectrum antibiotics, utilized in the treatment 

of UTIs, for example (ampicillin, 

trimethoprim/sulfamethoxazole, fluoro-

quinolons, and cephalosporin), among clinical 

UPEC strains complicates treatment, increases 

costs, and decreases the effectiveness of the 

available antibiotics against this infection 

(Biedenbach et al., 2016). Hospitalized 

patients have a tendency to acquire UPEC 

infections with higher antimicrobial resistance 

(Lavigne et al., 2016). The proper selection of 

empirical antimicrobials and the effectiveness 

of antibiotic treatment necessitate a good 

understanding of the typical bacteriology 

involved in UTIs as well as the local 

resistance patterns, and the specific patient’s 

antimicrobial and microbiologic history 

(Bartoletti et al., 2016). The estimation of 

local aetiology and susceptibility profile could 

support the most effective empirical treatment. 

 

The aim of this study was to determine 

bacterial etiologic agent of uropathogen and 

evaluate their in vitro susceptibility pattern to 

commonly used antimicrobial agents. 

 

Materials and Methods 

 

Study Design 

 

The study was conducted in the Department of 

Microbiology, MGM Muthoot Medical Centre 

Pathanamthitta from October 2018 to March 

2019. The study included all the patients who 

were admitted or visited the outpatient 

department in the hospital with symptoms of 

UTI during the study period and had UTI 

confirmed by positive urine culture reports. 

 

Sample Collection and Processing 

 

Clean catch mid-stream urine was collected 

from patients referred by clinicians, insterile 

wide mouthed container labeled with in 

formation of patient’s age, sex & brief clinical 

history. 
 

Proper instructions were given to the patients 

regarding the method of collection. In case of 

catheterized patients, catheter tube was 

cleaned & clamped & sample was collected a 

septically by disposable syringe. The sample 

was immediately transferred to microbiology 

laboratory for culture & antibiotic sensitivity 

test. Urine sample was processed with in 2 

hours of receiving & collection. 
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Direct Microscopy 

 

Wet mount examination was performed to 

look for the presence of pus cells, epithelial 

cells, crystals & microorganisms. 

 

Bacterial Identification 

 

Urine sample was processed on MacConkey 

agar & Blood agar by semi quantitative 

method with the help of sterile calibrated loop 

and incubated aerobically at 37 degree Celsius 

for about 24-48 hrs. Urine culture plates were 

examined for growth of bacteria. Growth of 

>10
5
 colony forming unit/ml was considered 

as significant. Identification of the bacteria 

was done on the basis of cultural 

characteristics, gram staining & biochemical 

reactions. 

 

The isolates were subjected to Antibiotics 

usceptibility teston Mueller Hinton agar by 

Kirby Bauer disk diffusion method as per 

CLSI(2017) guidelines using the commercially 

available antibiotic discs. In this study 11 

groups of antibiotics were used which were 

quinolones, cephalosporins, aminoglycosides, 

aminopenicillins, carbapenems, sulphonami-

des, nitrofurantoin, fosfomycin, cindamycin, 

linezolid &vancomycin 

 

Lawn culture was performed on Mueller 

Hinton agar with the help of sterile cotton 

swab & antibiotic discs were placed on the 

plate & incubated at 37 degree Celsius over 

night. Diameter of zone of inhibition is 

measured in millimetres as per guidelines 

provided by the manufacturer & grouped into 

Sensitive, Intermediate & Resistant. 
 

Results and Discussion 

 

A total of 2179 samples were collected in the 

study, of that 757 samples showed significant 

growth with culture positivity rate of 35 %. 

The remaining were either sterile or did not 

show any significant growth. Our result more 

or less correlates with the study of (Haque et 

al., 2015) who found that, the prevalence of 

UTIs was 46.67 %. In comparison to our 

result; (Pratap et al., 2016) found that 

prevalence rate of UTI was 32.5%. 

 

Among 757 positive samples 50% (379/757) 

were females, 31% (234/757) were males and 

19% (144/757) were children. This result is in 

accordance with other studies that females 

have a higher frequency of UTI compared to 

males (Salunke and Gidamudi, 2017; Mangal 

et al., 2017) reported similar finding. Similar 

results were shown by the Mahajan et al., that 

is due to the close proximity of the female 

urethra to the source of bacteria (eg. Anus, 

vagina) (Mahajan et al., 2016). Females are 

more prone to UTI than males as they lack 

bacteriostatic property of prostatic secretions 

(Al-Jebouri, 1989). This result is in 

accordance with other studies showed that 

females have a higher frequency of UTI 

compared to males (Salunke and Gidamudi, 

2017; Mangal et al., 2017) reported similar 

finding. The anatomical site of the urogenital 

tract in females is in charge of bacterial 

contaminations caused by both internal and 

external flora (Shanthi and Kayathri, 2012). 
 

E. coli has been found to be the major 

pathogen causing UTI in all category of 

patients which account for 70% (526/757) 

followed by Klebsiella spp. 19% (140/757), 

Enterococcus spp.6% (38), Pseudomonas spp. 

4% (32) Proteus spp. 2% (11), and 

Staphylococcus aureus 1%. This finding was 

in agreement with previous studies study done 

by (Stefaniuk et al., 2016; Kumar et al., 2016) 

in which similar results were reported. This 

result is in agreement with the previous 

studies of (Salunke and Gidamudi, 2017; 

Sanjee et al., 2017; Vranic et al., 2017; Wong 

et al., 2017) in which similar organisms were 

isolated, with E.coli was the most prevalent 

isolate. 

 

The highest rate of isolation of E. coli causing 
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UTI may be attributed to most of the bacterial 

organisms causing UTI originate from the 

faecal flora and among these facultative 

anaerobes, E. coli constitutes the major 

portion superimposed by various virulence 

factors that facilitate the ascent of bacteria 

from faecal flora, up the urethra into the 

bladder. They have several factors responsible 

for their attachment to uroepithelium such as 

adhesins, pili and fimbriae (Das et al., 2006). 

 

The higher rate of sensitivity among UPEC 

isolates were towards imipenem /meropenem 

(99%), piperacillin – tazobactam (96%), 

cefaperazone- sulbactam (96%),amikacin 

(96%) nitrofurantoin (92%) and gentamicin 

(84 %). The most sensitive oral antibiotics 

were nitrofurantoin (92%) followed by 

trimethoprim/sulfamethoxazole ie cotrimox-

azole (61%) and the quinolone group (43%). 

Most of the isolates were resistant to ampicilin 

(92% resistant). Cephalosporin group of 

antibiotics irrespective of their generation 

showed a sensitivity percentage of 31-33% 

except for ceftazidime which showed a higher 

sensitivity percentage (58%). 

 

This finding is in agreement with the study of 

(Thangavel et al., 2017) who reported that the 

higher rate of sensitivity among UPEC isolate 

were towards Amikacin (96.3 %), Imipenem 

(96.3 %), and Nitrofurantoin (89.7%). The 

susceptibility patterns of E.coli against 

different antibiotics vary in different 

geographical regions, eventually leading to 

empirical therapy which is based on the local 

susceptibility profiles. Bacterial biofilm are 

often associated with long-term persistence of 

organism in various environments. Bacteria in 

biofilm display dramatically increased 

resistance to antibiotics (Tajbakhsh et al., 

2016). 

 

Urinary tract infection (UTI) is one of the 

most frequent causes of nosocomial infections. 

Effective treatment of patients with UTIs 

commonly relies on the identification of the 

type of organisms and the selection of an 

effective antibiotic agent to the organism. The 

pattern of antimicrobial resistance of bacteria 

producing UTI varies in different regions. 

Monitoring of antimicrobial susceptibility can 

aid clinicians for prescribing appropriate 

antibiotics and in prevention of development 

of drug resistance. 

 

 

 

Table.1 Isolated Pathogens With Their Prevalence Rate 

 

Sl No. Pathogen Isolated Total 

No. 

Percentage 

1 Escherichia coli 526 70% 

2 Klebsiella spp. 140 19% 

3 Enterococci spp 38 6% 

4 Pseudomonas spp 32 4% 

5 Proteus spp 11 2% 

6 Staphylococcus aureus 9 1% 
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Table.2 Antibiotic Discs Used 

 

Antibiotics μg Symbol 

Ampicillin 10 AMP 

Amoxy-clav 30 AMC 

Cephalexin 30 CN 

Cefuroxime 30 CXM 

Cefixime 5 CFM 

Cefotaxime/ceftriaxone 30 CTX/CTR 

Ceftazidime 30 CAZ 

Cefipime 30 CPM 

Ciprofloxacin 5 CIP 

Norfloxacin 10 NX 

Ofloxacin 5 OF 

Gentamicin 10 GEN 

Amikacin 30 AK 

Co-trimoxazole 25 COT 

Nitrofurantoin 300 NIT 

Imipenem/ meropenem 10 IMP/MRP 

Piperacillin- tazobactam 100/10 PIT 

Cefaperazone- sulbactam 75/30 CFS 

Colistin 10 CL 

Penicillin 10U P 

Clindamycin 2 CD 

Fosfomycin 200 FO 

Linezolid 30 LZ 

High level gentamicin 120 HLG 

Vancomycin 30 VA 

Tigecycline 15 TGC 
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Table.3 Antibiotic Sensitivity Pattern Of Commonly Isolated Uropathogens 

 
ORGANISM AMP AMC CN CXM CFM CTX CAZ CPM CIP NX OF GEN AK COT NIT IMP PIT CF 

S 

P CD FO LZ VA 

E.COLI 8 31 32 32 33 33 58 38 42 43 44 84 96 61 92 99 96 96 - - - - - 

KLEBSIELLA 0 25 20 38 37 37 46 48 57 58 61 79 77 67 65 84 74 74      

PSEUDOMONAS - - - - - - 50 43 43 39 43 54 64 - - 64 64 - - - - - - 

ENTEROCOCCUS 64 - - - - - - - 17 17 18 67 - - 89 - - - 8 - 70 100 100 

STAPHYLOCOCCUS - - - - - -  - 22 - - 81 85 72 93 - - - 21 71 - 100 100 
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Fig.1 Percentage of UTI 

 

 
 

Fig.2 Ratio of Culture Positive Samples 

 

 
 

Fig.3 Isolated Pathogens with their Prevalence Rate 
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Fig.4 Antibiotic Susceptibility Pattern of E.Coli (UPEC) 
 

 
 

The prevalence of UTI in the study is 35% 

which is similar Patel et al., (36.48%). In 

comparison to our result; (Pratap et al., 2016) 

found that prevalence rate of UTI was 32.5%. 

The findings of the is in accordance with other 

studies that females (50%) have a notable 

frequency of UTI versus males (31%). This 

difference in frequency could be due to 

several clinical factors including anatomic 

differences, hormonal effects, and behavioral 

patterns. In the study Uropathogenic E. coli 

(UPEC) is the major pathogen causing UTI in 

all category of patients which account for 70% 

followed by Klebsiella spp. 19%, 

Enterococcus spp. 6% (38), Pseudomonas spp. 

4% (32), Proteus spp. 2% (11) and 

Staphylococcus aureus 1% (9). This result is 

in agreement with the previous studies of 

(Salunke and Gidamudi, 2017; Sanjee et al., 

2017; Vranic et al., 2017; Wong et al., 2017) 

in which similar organisms were isolated, with 

E.coli was the most prevalent isolate. 

 

According to the antibiogram of the isolated 

UPEC, the higher rate of sensitivity were 

towards imipenem /meropenem (99%), 

piperacillin – tazobactam (96%), 

cefaperazone- sulbactam (96%), amikacin 

(96%) nitrofurantoin (92%) and gentamicin 

(84 %). The most sensitive oral antibiotics 

were nitrofurantoin (92%) followed by 

trimethoprim / sulfamethoxazole ie 

cotrimoxazole (61%) and the quinolone group 

(43%). Cephalosporin group of antibiotics 

showed a sensitivity percentage of 31-33% 

irrespective of their generation except for 

ceftazidime which showed a higher sensitivity 

percentage (58%). Most of the isolates were 

resistant to ampicillin (92% resistant). The 

study of (Maleki et al., 2017) found that the 

UPEC isolates were most resistant to 

ampicillin (82.9%) & most sensitive to 

nitrofurantoin (95.9%), gentamicin (77.2%), 

and amikacin (71.5%).  

 
This finding is in agreement with the study of 

(Thangavel et al., 2017) who reported that the 

higher rate of sensitivity among UPEC isolate 

were towards Amikacin (96.3 %), Imipenem 

(96.3 %), and Nitrofurantoin(89.7%). 

(Munkhdelger et al., 2017) explained the 

higher sensitivity rate towards nitrofurantoin 

due to the lower frequency of the use of this 

drug. The susceptibility patterns of E.coli 

against different antibiotics vary in different 

geographical regions, eventually leading to 

empirical therapy which is based on the local 

susceptibility profiles. Bacterial biofilm are 

often associated with long-term persistence of 

organism in various environments. Bacteria in 

biofilm display dramatically increased 

resistance to antibiotics (Tajbakhsh et al., 

2016). 
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The highest rate of resistance among UPEC is 

mainly due to unwise use of antibiotics. The 

increased accessibility of antibiotics probably 

an important factor in antibiotic resistance, 

Discontinuation of treatment due to 

negligence of patient or unavailability of drugs 

also develop antibiotic resistance (Chander, 

2016). 

 

The practice of prescribing antibiotics to treat 

UTI without bacterial characterization led to 

increased resistance among uropathogens and 

to decrease infectiveness of oral therapies.  

 

Despite clinical symptoms of UTIs have been 

ameliorated by numerous antibiotics, UPEC 

persistence and resistance to antibiotics 

represent a serious problem (Blango and 

Mulvey, 2010). Therefore important measures 

are mandatory to ensure rational and well-

informed use of antibiotics. 

The high incidence rate of UTIs reported in 

this study should be of great concern, as not 

only do UTIs pose a threat to health, but they 

also impose an economic and social burden. 

Increasing rate of resistance to commonly 

used antibiotics is an alarming sign for future 

of healthcare sector. Injudicious use of 

antibiotics could be the most important reason 

for such high rate of increasing resistance. 

Therefore, empirical treatment should be 

carefully selected based upon the 

susceptibility data of isolates as there is 

variation in antibiotic susceptibility pattern of 

UPEC. Antimicrobial stewardship has become 

a highly important measure in the struggle to 

preserve the effectiveness of available 

antimicrobials. 
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