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ABSTRACT
Introduction: Aim of the present study is to identify bacteria causing community acquired acute uncomplicated cystitis in adult 
women and detection of local antibiotic resistance pattern of isolates . 

Materials and Methods: The present prospective study was conducted at a tertiary care hospital and post graduate teaching 
institute. Total 149 patients of acute uncomplicated cystitis who had significantly positive bacterial culture for single bacterium 
species were selected for the study. Eight antibiotics were tested by modified Kirby Bauer disc diffusion method.

Results: The uropathogens identified were Escherichia coli (78.53%), Klebsiella pneumoniae (4.70%), Proteus mirabilis 
(2.01%), Staphylococcus saprophyticus (12.75%) and Enterococcus fecalis (2.01%). Most isolates showed resistance against 
cotrimoxazole (trimethoprim plus sulfamethoxazole) and coamoxiclav (amoxicillin plus clavunalate). They were susceptible to 
fluoroquinolones, third generation cephalosporin (cefpodoxime) and nitrofurantoin.

Conclusions: The most effective antibiotics in the present study for acute uncomplicated cystitis were levofloxacin and cefpo-
doxime 
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INTRODUCTION

Acute uncomplicated cystitis is the most common bacte-
rial urinary tract infection in a premenopausal, non preg-
nant women with no known urologic abnormalities or 
comorbidities.[1]

Bacterial spectrum of acute uncomplicated cystitis con-
sists of Escherichia coli, Staphylococcus saprophyticus 
(coagulase negative staphylococcus aureus; CoNS), 
Klebsiella pneumoniae, Enterococcus species, Group B 
Streptococcus (GBS; Streptococcus agalactiae) Salmo-
nella species, Gordenerella vaginalis, Mycoplasma homi-
nis and Ureaplasma urealyticum. Other gram negative 
and gram positive species are rarely isolated. [2]

 The clinical manifestations of acute uncomplicated cys-

titis consists of the acute onset of one or more symptoms 
such as dysuria, urgency, frequency, stanguria, or hesi-
tancy. Gross hematuria is uncommon.. Physical examina-
tion of patients with acute uncomplicated cystitis is typi-
cally normal except in 10-20 % women with suprapubic 
tenderness. [2]

Antimicrobial susceptibility pattern of uropathogens 
vary considerably between different regions of a country. 
Therefore regional antimicrobial susceptibility pattern 
of uropathogens should be taken in to consideration for 
selection of empirical therapy of community acquired 
acute uncomplicated cystitis. Studies have reported a 
trend towards increasing resistance for most antibiotics, 
necessitating continued monitoring of this data.[3]

Hence the present study was planned to evaluate the in-
vitro antimicrobial susceptibility of bacterial uropatho-
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gens in community acquired acute uncomplicated cystitis 
in adult women in Western Utter Pradesh, India. 

MATERIALS AND METHODS

The present prospective study was conducted in a 
Medical College and Research Centre in Western Uttar 
Pradesh from February 2013 to March 2014. The study 
was approved by Institutional Ethical committee. Adult 
women patients in good general health who attended 
Out Patient Department for treatment of acute onset of 
one or more of the classical symptoms of cystitis for less 
than seven days duration and were sent to microbiology 
department for urine culture were screened via check list 
of inclusion and exclusion criteria. Written informed con-
sent from each eligible patient was taken prior to their 
inclusion in the study group.

Inclusion criteria were as follows: 
(a)	  Immunocompetant. 
(b)	  Non pregnant. 
(c)	  Premenopausal. 
(d)	  No known urologic abnormalities. 
(e)	  No comorbidities.

Exclusion criteria were as follows:
(a)	 Immunocompromised.
(b)	 Pregnant. 
(c)	 Lactating.
(d)	 Postmenopausal. 
(e)	 Known functional or anatomical urologic abnor-

malities eg. stone, stents, indwelling catheter, 
neurogenic bladder, polycystic kidney disease etc. 

(f)	 Comorbidities (Diabetes,cancer, renal insufficien-
cy, vaginal discharge etc).

(g)	 History of recurrent cystitis (more than three epi-
sodes in previous year). 

(h)	 No signs or symptoms of upper urinary tract infec-
tion (Fever, chills or flank pain and tenderness).

(i)	 On immunosuppressant drugs.
(j)	 Had antibiotics in past two weeks.
(k)	 Had undergone urologic procedure in past two 

weeks.

Sample collection: 
All study group patients were advised to collect fresh-
ly voided clean catch midstream urine (mid portion of 
urine) sample in a wide mouth leak proof sterile con-
tainer to hold 50 ml of urine. 

Direct microscopy and Dipstick nitrite test:
The unspun urine samples were screened by direct mi-
croscopy for pyuria (presence of 6 to 10 or more neutro-

phils per high power field) and urine dipstick nitrite test 
for bacteriuria (positive for nitrate reducing bacteria).

Urine culture:
The urine sample was inoculated with in 15 minutes of 
collection to Cysteine Lactose Electrolyte Deficient medi-
um and Nutrient Agar medium and then incubated in an 
oxygen incubator at 37 0 C for 16 (maximum 24) hours. 
Sheep Blood Agar medium was also used. It was incu-
bated at 37 0 C in an atmosphere of 5% carbon dioxide 
for 18 to 48 hours.

Standard thresholds used for bacterial count after urine 
culture were greater than or equal to 10 3 colony forming 
units per ml for Enterobacteriacae and Staphylococcus. 
saprophyticus; and greater than or equal to 10 5 colony 
forming units per ml for other pathogens. Patients whose 
urine culture report did not meet standard thresholds 
were excluded from study group. Urine culture growing 
2 or more bacteria were also excluded from study group.

Identification of pathogens: 
Pathogens were identified on the basis of colony charac-
ter, motility, Gram staining and biochemical tests (Cata-
lase test, Oxidase test, Indole fermentation test, Methyl 
red test, Voges Proskauer test, Citrate utilization test, 
Triple sugar iron agar test, Urea hydrolysis, Coagulase 
test, Bile esculin hydrolysis test). Quality control: For 
gram negative bacteria, E. coli ATCC 25922, E. coli ATCC 
35218 and Klebsiella pneumoniae ATCC 700603 were 
used as quality control strains. For gram positive bacte-
ria, Staphylococcus aureus ATCC 25923 and Enterococ-
cus fecalis ATCC 29212 strains were used as controls.

Antimicrobial Susceptibility Testing: Modified 
Kirby Bauer Disc Diffusion method. 
Inoculum preparation: Five well isolated colonies of same 
morphological types were selected from agar plate cul-
ture. Tip of each colony was touched with a loop and 
growth was transferred in to a tube containing 5 ml Mu-
eller Hinton Broth medium. The broth culture was then 
incubated at 37 0 C for two to six hours until it achieved 
the turbidity of 0.5 Mc Farland standard.

Inoculation of Test plate: 
Within fifteen minutes after adjusting turbidity of the 
inoculum suspension, a sterile cotton swab was dipped 
into adjusted suspension. It was rotated several times 
and pressed firmly on the inside wall of the tube above 
the fluid level. Then, the dried surface of Mueller Hin-
ton Agar plate was inoculated by streaking the swab over 
the entire agar surface. This process was repeated three 
times, rotating the plate approximately 60 degree each 
time to ensure even distribution of inoculum.
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Application of discs to inoculated agar plate: 
Four predetermined battery of antibacterial discs were 
dispensed on to the surface of the each inoculated agar 
plate (100 mm). Each disc was pressed down to ensure 
complete contact with the agar surface. They were even-
ly distributed (no closure than 24 mm from centre to 
centre).Within 15 minutes, the plates were inverted and 
placed in incubator set at 37 0 C for 16 to 18 hours. MHA 
supplemented with 5 % sheep blood was also used. It 
was incubated at 37 0 C in an atmosphere of 5 % Carbon 
dioxide for 72 hours.

Reading of plates and interpreting the result: 
After incubation period was over, the plates were ex-
amined for zone of inhibition (uniformly circular clear 
area). It was measured in millimeter (mm) using a meas-
uring scale (sliding calliper or ruler) from the edge of the 
clear area, across the disc to the other edge of clear area. 
Zone diameter =/> 20mm indicated susceptible, 15-19 
mm indicated intermediate and =/< 14 mm indicated 
resistant strains. (01-CLSL-M02-2012 guideline)

Eight orally active drugs used as antibacterial discs dur-
ing the study were : nitrofurantoin (100 mcg), cotrimox-
azole (trimethoprim plus sulphamethoxazole) (23.75 
/1.25 mcg), norfloxacin (10 mcg), ciprofloxacin (5 mcg), 
levofloxacin (5 mcg), coamoxiclav (amoxicillin plus cla-
vunate) (20/10 mcg), cefuroxime (30 mcg) cefpodoxime 
(10 mcg). (Hi Media, Mumbai, India)

Data analyses:
The information was recorded and analyzed using Micro-
soft Excel (2007 version).

RESULTS

One hundred ninety one (191) patients who met the in-
clusion criteria were enrolled in the study group. Out of 
which 149 (78.01 %) patients who had standard thresh-
old for bacterial count in urine culture (significantly pos-
itive urine culture) were finally selected for study. Rest 
42 (21.99 %) patients were excluded from study group 
because 39 (20.42 %) had negative urine culture (did 
not reveal standard threshold for bacterial count in urine 
culture) and 3 (1.57 %) had contaminated growth.

Distribution of cases with respect to age: 
Total 149 cases were studied, out of them majority 82 
(55.04 %) had 21-30 years age, while 43 (28. 86 %) had 
31-40 years, 15 (10.06 %) had 41-50 years and remain-
ing 9 (6.04 %) had 18-20 years age. 

Isolates obtained from urine samples: 
Gram negative bacilli accounted for 127 (85.24 %), while 
gram positive cocci accounted for remaining 22 (14.76 
%) cases. Gram negative bacilli isolated were Escheri-
chia coli, Klebsiella pneumoniae and Proteus mirabilis. 
Escherichia coli alone accounted for 117 (78.53 %) uri-
nary isolates followed by Klebsiella. pneumoniae 7 (4.70 
%) and Proteus mirabilis 3 (2.01 %). Gram positive cocci 
isolated were Staphylococcus saprophyticus and Entero-
coccus fecalis which accounted for 19 (12.75 %) and 3 
(2.01%) urinary isolates respectively. [Table 1] [Fig 1]

Susceptibility pattern of gram negative  
bacteria: 
Escherichia coli showed least resistance to levofloxacin 
(14.53 %), ciprofloxacin (15.38%) and cefpodoxime 
(15.38 %). Klebsiella pneumoniae showed least resist-
ance to levofloxacin (14.29 %), cefpodoxime (14.29 %) 
and nitrofurantoin (14.29 %). Proteus mirabilis showed 
least resistance to levofloxacin (00.00 %) and cefpodox-
ime (00.00 %). Escherichia coli and Klebsiella pneumo-
niae isolates showed the highest resistance to cotrimoxa-
zole (50.43 % and 57.14 % respectively) while Proteus 
mirabilis showed 66.67 % resistance to both nitrofura-
toin and coamoxiclav. [ Table 2 3, 4 ] [ Fig 2 ]

Susceptibility pattern of gram positive bac-
teria : 
Staphylococcus saprophyticus showed least resistance 
to norfloxacin, ciprofloxacin, levofloxacin (5.26 %) and 
nitrofurantoin (15.79 %) while Enterococcus fecalis 
showed least resistance to nitrofurantoin, ciprofloxacin 
and levofloxacin (00.00 %). Staphylococcus saprophyti-
cus showed the highest resistance to coamoxiclav (31.58 
%) and Enterococcus fecalis showed highest resistance 
(100.00 %) towards cotrimoxazole, cefuroxime and cef-
podoxime. [ Table 5, 6].

DISCUSSION

Local antibiotic susceptibility pattern of Escherichia.coli 
has been recommended by various guidelines to be con-
sidered in empirical antibiotic selection for acute uncom-
plicated cystitis in adult women.In the present study bac-
terial spectrum of acute uncomplicated cystitis consisted 
78.53 % of Escherichia.coli. Its local resistance pattern 
not exceeding 20 % has been observed with nitrofuran-
toin, levofloxacin and cefpodoxime. As regards the sus-
ceptibility pattern, 73.51 % has been observed with ni-
trofurantoin, 83.76 % with levofloxacin and 82.05 % 
with cepodoxime. 

Several studies conducted in west by Gupta et al,[4] Naber 
KG et al,[5] Etienne M et al,[6] Dalhoff A,[7] Knottneurs RS 
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et al,[8] Jancel T and Duadas V,[9] Wagenlehner FM et al,[10] 
Ekelund O, Kahlmeter G et al [11] have reported nitro-
furantoin, cotrimoxazole, fluoroquinolones,fosfomycin 
trometamol and pivmecillinam as choice of therapy for 
acute uncomplicated cystitis in adult women. 

The present study conducted at a tertiary care centre in 
Uttar Pradesh,India revealed Escherichia coli resistance 
to cotrimoxazole to be as high as 50.43 % and fosfo-
mycin as well as pivmecillinam are not availabile at the 
place of study and hence their resistance pattern could 
not be determined. 

Thomas and Hooton [12] reported cefpodoxime to be not 
inferior to ciprofloxacin in the treatment of acute un-
complicated cystitis in adult women. The present study 
observation is also similar and noted cefpodoxime to be 
almost equal to levofloxacin.

CONCLUSION

The present study concludes that nitrofurantoin, levo-
floxacin and cefpodoxime could be helpful in making de-
cisions about empirical therapy of community acquired 
acute uncomplicated cystitis in adult women in this re-
gion of country.
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Table 1 : Pattern of etiological agents isolated from patients of acute uncomplicated cystitis 

Bacteria Patients

  No. % 

Escherichia coli 117 78.53

Klebsiella pneumonia 7  4.70

Proteus mirabilis 3 2.01

Staphylococcus saprophyticus  19 12.75

Enterococcus fecalis 3 2.01

Total 149 100

No. = Number, % = Percent

Table 2: Antibiotic Resistance in Escherichia coli in adult women with acute uncomplicated cystitis. (n = 
117)
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Table 3: Antibiotic Resistance in Klebsiella pneumoniae in adult women with acute uncomplicated cystitis 
(n = 7)

Table 4 : Antibiotic Resistance in Proteus mirabilis in adult women with acute uncomplicated cystitis. (n = 3)
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Table 5 : Antibiotic Resistance in Staphylococcus saprophyticus in adult women with acute uncomplicated 
cystitis. (n = 19)

Table 6 : Antibiotic Resistance in Enterococcus fecalis in adult women with acute uncomplicated cystitis. 
(n = 3)
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Figure 1: “Pattern of etiological agents isolated from patients of acute uncomplicated cystitis”

Figure 2: “Antibiotic Resistance in Escherichia coli in adult women with acute uncomplicated cystitis. (n = 117)


