
Introduction
Urinary tract infections are a common occurrence during pregnancy 
due to the morphological and physiological changes in 
genitourinary tract associated with pregnancy. Urinary tract 
infections in pregnancy may either be symptomatic or 
asymptomatic. 

Asymptomatic bacteriuria (ASB) in pregnancy is de�ned as the 
“presence of actively multiplying bacteria within the urinary tract 
excluding the distal urethra”, at a time when the patient has no 

1urinary symptoms.

The prevalence of asymptomatic bacteriuria is about 2 to 10% in 
1,2pregnant women.  It has been clearly established that untreated 

bacteriuria can have serious implications for both mother and 
foetus. It is implicated as a risk factor for adverse perinatal outcomes 
like premature birth, low birth weight and perinatal death. In 
addition, an association has been documented between 
antepartum urinary tract infection and a variety of maternal 
complications of pregnancy including hypertension, pre-

3eclampsia, anaemia, amnionitis and endometritis.  

The relative high prevalence of asymptomatic bacteriuria during 
pregnancy, the signi�cant consequences for the pregnancy, plus 
the ability to avoid sequelae with treatment, justify screening 

4pregnant women for bacteriuria.  Screening for asymptomatic 
bacteriuria is a standard of obstetrical care and is included in most 
antenatal guidelines. While several rapid screening tests have been 
evaluated, none perform adequately to replace urine culture for 

5detecting asymptomatic bacteriuria.  Thus, urine culture remains 
the gold standard screening technique for asymptomatic 

6,7bacteriuria in pregnancy.  Considering the above factors, the 
present study was undertaken to determine the current prevalence 
of asymptomatic bacteriuria among obstetric patients in this 
tertiary care hospital, identify bacterial pathogens responsible for 

the condition and evaluate their antimicrobial susceptibility 
pattern.

Aims and Objectives
1. To detect the prevalence of asymptomatic bacteriuria in 

pregnancy by various screening tests (Urine culture, Gram's 
stain and pus cell count).

2. To compare the sensitivity and speci�city of the above 
screening tests with that of urine culture.

3. To identify common pathogens causing asymptomatic 
bacteriuria.

4. To determine the antimicrobial susceptibility pattern of 
different bacterial species isolated in asymptomatic bacteriuria.

Material & Methods
A total of 700 cases of urine samples from asymptomatic pregnant 
women were collected fulfilling the exclusion and inclusion criteria, 
visiting the inpatient and outpatient department of Obstetrics and 
Gynaecology of our institute, for the study. Institutional approval 
and approval from the Institutional Ethics Committee was taken 
prior to the study.

Inclusion criteria: 
1)  All pregnant Women without the symptoms of urinary tract 

infection. 
2)  Pregnant women without antibiotic treatment (for any cause).

Exclusion criteria: 
1)  History of urinary tract infection symptoms (dysuria, frequency 

and urgency, etc).
2)  Pregnancy induced Diabetes Mellitus/Hypertension 
3)  History of antibiotic therapy in the previous two weeks. 
4)  Pyrexia and 
5)  Known congenital anomalies of the urinary tract.
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After proper collection of the sample ,it was inoculated in CLED 
medium and the isolated organism was identi�ed by standard 

8.9 identi�cation procedure and appropriate antibiotic susceptibility 
10test was done by using CLSI guibelines .

Observation
A total of 700 women of any gestational age who attended the 
Obstetrics and Gynaecology department were screened for ASB.

Table No. 1: Results of culture

Out of 700 cases, 58 cases showed signi�cant bacteriuria and 36 
cases showed insigni�cant bacteriuria and were not included in the 
count for ASB. Thus out of 700 cases, 58 cases (8.3%) had signi�cant 
bacteriuria, 36 cases (5.1%) had insigni�cant bacteriuria and no 
growth was observed in 606 cases (86.6%).

Diagram showing Results of culture

Table No. 2: Prevalence rate of ASB with respect to age.

Out of 700 cases, 192 (27.4%) cases were in age group 18 to 20 years, 
478 (68.3%) cases were in age group 21 to 30 years and 30 cases 
(6.7%) were between 31 to 40 years age group.

The percentage of culture positivity with signi�cant bacteriuria was 
highest in age group 21-30 years (8.8%), followed by 7.3% and 6.7% 
in 18 to 20 and 31 to 40 years age group respectively.

Diagram showing Prevalence rate of ASB with respect to age

Table No. 3: Culture positivity with significant bacteriuria in 
different gravida

Out of 700 cases, 383 cases (54.7%) were primigravida, 317 cases 
(45.3%) were multigravida.

The percentage of culture positivity with signi�cant bacteriuria was 
more in primigravida i.e. 43 (11.2%), followed by multigravida 15 
(4.7%).

Diagram showing culture positivity with significant bacteriuria 
indifferent gravid

Table No. 4: Culture positivity with signi�cant bacteriuria in 
different trimesters

rdOut of 700 cases, 315 cases (55.0%) belonged to 3  trimester, 271 
ndcases (38.7%) belonged to 2  trimester and 114 cases (16.3%) 

stbelonged to 1  trimester. The percentage of culture positivity with 
rdsigni�cant bacteriuria was more in 3  trimester i.e. 34 (10.8%), 

st ndfollowed by 1  trimester 11 (9.6%) and 2  trimester 21 (7.7%).

Diagram showing culture positivity with signi�cant bacteriuria in 
different trimesters

Table no.5: Comparison of pus cell count with urine culture

(TP=true positive, FP=false positive, FN=false negative, TN=true 
negative)

While comparing the results of pus cell count with respect to urine 
culture, it was observed that 26 were true positive, 32 were false 
negative, 57 were false positive and 585 were true negative. Thus the 
resulting sensitivity, speci�city, PPV, NPV for pus cell count are 
31.33%, 94.81%, 44.83% and 91.12% respectively (Table No. 7).

Table No. 6: Comparison of gram stain with urine culture

Culture results No. of cultures Percentage
Significant bacteriuria (≥ 105cfu/ml) 58 8.3%
Insignificant bacteriuria (< 
105cfu/ml)

36 5.1%

No growth (sterile) 606 86.6%
Total 700 100%

Age (Yrs.) No. of subjects No. of infected
18-20 192 (27.4%) 14 (7.3%)
21-30 478 (68.3%) 42 (8.8%)
31-40 30 (4.3%) 02 (6.7%)
Total 700 58 (8.3%)

Gravida No. of subjects 
screened

No. of positive cultures with 
Signi�cant bacteriuria (n=)

Primigravida 383 (54.7%) 43 (11.2%)
Multigravida 317 (45.3%) 15 (4.7%)
Total 700 58 (8.3%)

Trimester No. of subjects No. of culture positive
st1  Trimester 114 (16.3%) 11 (9.6%)
nd2  Trimester 271 (38.7%) 21 (7.7%)
rd3  Trimester 315 (55.0%) 34 (10.8%)

Total 700 58

Urine Culture Pus cells
Positive Negative

Culture positive 26 (TP) 32 (FN)
Culture negative 57 (FP) 585 (TN)

Urine Culture Gram stain
Positive Negative

Culture positive 54(TP) 04(FN)
Culture negative 10(FP) 632(TN)
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(TP=true positive, FP=false positive, FN=false negative, TN=true 
negative)

While comparing the results of gram stain with respect to urine 
culture, it was observed that 54 were true positive, 4 were false 
negative, 10 were false positive and 632 were true negative. Thus the 
resulting sensitivity, speci�city, PPV, NPV for gram stain are 84.38%, 
99.37%, 93.10% and 98.44% respectively (Table No. 7).

Table no. 7: Distribution of statistical values of gram stain and 
pus cell count

(PPV=Positive predictive value, NPV=Negative predictive value)

Out of the two rapid screening methods, gram stain showed a high 
sensitivity and specificity as compared to pus cell count.

Table No. 8: Organisms isolated in this study

The commonest organism isolated was Escherichia coli 38 (65.5%), 
followed by Klebsiella pneumoniae 10 (17.2%), Staphylococcus 
aureus 9 (15.5%) and Enterococci 1 (2.8%).

Diagram showing organisms isolated

Test Sensitivity Speci�city PPV NPV
Gram's stain 84.38% 99.37% 93.10% 98.44%
Pus cell count 31.33% 94.81% 44.83% 91.12%

Organism No. of organism Percentage
E. coli 38 65.5%

K. pneumonia 10 17.2%
S. aureus 09 15.5%
Enterococci 01 02.8%
Total 58 100.0%

Table No. 9: Antibiotic susceptibility to Gram negative bacterial isolates

Organism No. of 
organi
sm

AK
No. (%)

AMC
No. (%)

CFM
No. (%)

COT
No. (%)

NIT
No. (%)

PIT
No. (%)

LE
No. (%)

S R S R S R S R S R S R S R
E. coli 38 29 

(76.3)
09
(23.7)

11 
(28.9)

27 
(71.1)

25
(65.8)

13 
(34.2)

26
(68)

12 (32) 32 
(84.2)

06 
(15.8)

25 
(65.8)

13 
(34.2)

34 
(89.5)

04 
(10.5)

K. 
pneumonia

10 7 (70) 3 (30) 0 (0) 10(100) 06 (60) 04 (40) 8 (80) 02 (20) 02 (20) 08 (80) 03 (30) 07 (70) 09 (90) 01 (10)

Total 48 36 (75) 12 (25) 11 
(22.9)

37 
(77.1)

31 
(64.6)

17 
(35.4)

34 
(70.8)

14 
(29.1)

34 
(70.8)

14 
(29.2)

28 
(58.3)

20 
(41.7)

43 
(89.6)

05 
(10.4)

S=Sensitive, R=Resistant, COT=Cotrimoxazole, NIT—Nitrofurantoin, 
LE=Levo�oxacin, PIT=Pipercillin+Tazobactam, CFM=Ce�xime 
AMC=Amoxycillin+ clavulanic acid, AK=Amikacin

Out of 48 gram negative isolates, 43 isolates were sensitive to 

levo�oxacin (89.6%), amikacin 36 (75.0%), nitrofurantoin 34 (70.8%), 
cotr imoxazole 34 (70.8%),  ce�xime 31 (64.6%) and to 
piperacillin/tazobactam 28 (58.3%). 

37 (77.1%) isolates were resistant to Amoxicillin-Clavulanic acid.

Table No. 10: Antibiotic susceptibility to Gram positive bacterial isolates

Organism No. of 
organism

AK
No. (%)

AMC
No. (%)

CTR
No. (%)

GN
No. (%)

LZ
No. (%)

OX
No. (%)

OF
No. (%)

S R S R S R S R S R S R S R
S. aureus 09 0 (0) 9 (100) 4 (44.4) 5 (55.6) 8 (88.9) 1 (11.1) 4 (44.4) 5 (55.6) 7 (77.8) 2 (22.2) 6 (66.7) 3 (33.3) 7 (77.8) 2 (22.2)

S=Sensitive, R=Resistant, OF=O�oxacin, LZ=Linezolid, AMC= 
Amoxicillin+clavulanic acid, AK=Amikacin, GN=Gentamicin,  
OX=Oxacillin, CTR=Ceftriaxone

Out of 9 Gram positive, 8 isolates were sensitive to ceftriaxone 

(88.8%), o�oxacin 7 (77.8%), linezolid 7 (77.8%) and to oxacillin 6 
(66.7%). 

9 isolates were resistant to amikacin (100.0%) and 5 each to 
amoxicillin-clavulanic acid (55.5%) and gentamicin (55.5%).

Organis
m

No. of 
organism

AK
No. (%)

AMC
No. (%)

VA
No. (%)

L
No. (%)

LZ
No. (%)

LE
No. (%)

COT
No. (%)

OF
No. (%)

S R S R S R S R S R S R S R S R

E. fecalis 01 0 (0) 1 (100) 0 (0) 1 (100) 1 (100) 0 (0) 0 (0) 1 (100) 1 (100) 0 (0) 0 (0) 1 (100) 0 (0) 1 (100) 1 (100) 0 (0)

Table No. 11: Antibiotic susceptibility to Gram positive bacterial isolates

S=S ensit ive,  R=Resistant,  LE=Levo�oxacin,  OF=O �oxacin, 
LZ=Linezolid, COT=Cotrimoxazole AMC=Amoxycillin+clavulanic acid, 
AK=Amikacin, L=Lincomycin, VA=Vancomycin 

The one isolate of E. faecalis is sensitive to vancomycin, linezolid and 
o�oxacin. It is resistant to amikacin, amoxicillin-clavulanic acid, 
lincomycin, levo�oxacin and cotrimoxazole.

Summary
The present study was carried out during a period from November 
2014 to September 2016 in the Department of Microbiology of our 
institute.

This study was undertaken to determine the prevalence of 
asymptomatic bacteriuria in pregnant women in our hospital and to 
evaluate which among the screening test was good for detection of 
ASB. Antibiotic sensitivity was done for the isolated organisms for 
administration of appropriate antibiotics to the patients. To 
summarize the results:

Ÿ The prevalence of ASB in the present study was 8.3%.
Ÿ Maximum (8.8%) cases were between 21-30 years age.
Ÿ 11.2% were primigravida and 4.7 % were multigravida in the 

present study.
rd

Ÿ In the present study ASB was more prevalent in 3  trimester 34 
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st ndcases (10.8%), 1  trimester 11 cases (9.6%) and 2  trimester 21 
cases (7.7%).

Ÿ Most predominant organism isolated was E. coli (65.5%) 
followed by Klebsiella species (17.2%).

Ÿ Among the two rapid screening methods, Gram stain of 
uncentrifuged urine showed the highest sensitivity (84.38%), 
followed by urine wet mount for pus cells (31.33%). 

Ÿ Gram stain showed highest speci�city (99.37%), followed by 
urine wet mount for pus cells (94.81%).

Ÿ Standard loop method for urine culture showed a sensitivity of 
100% and speci�city of 100%.

Ÿ Gram negative bacilli were sensitive to levo�oxacin (89.6%), 
amikacin (75.0%), nitrofurantoin (70.8%), cotrimoxazole 
(70.8%), ce�xime (64.6%) and to piperacillin/tazobactam 
(58.3%).

Ÿ Gram positive cocci were sensitive to ceftriaxone (88.8%), 
o�oxacin (77.8%), linezolid (77.8%) and to oxacillin (66.7%).

Conclusion
To conclude, given the potential sequelae of undiagnosed ASB in 
the obstetric population, we suggest that all pregnant women 
should be screened for ASB. The ideal screening test should 
correctly identify the negative samples, i.e. one with high sensitivity 
and with reasonably good speci�city. Other factors include 
accuracy, ease of test performance, reproducibility and turnaround 
time. Gram staining of uncentrifuged urine was found to be the 
most useful, reliable, cost effective and rapid test. It can only be an 
alternative option in peripheral centers where facilities for culture 
are not available. Culture was taken as a gold standard against which 
the screening methods were compared. Pregnant women should 
be screened for asymptomatic bacteriuria in all the three trimesters 
to prevent the complications which are associated with ASB.In view 
of the drug resistance, therapy should be advocated as far as 
possible after culture and sensitivity has been performed. This 
would not only help in the proper treatment of the pregnant 
women, but would also discourage the indiscriminate use of the 
antibiotics.
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