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INTRODUCTION 

Urinary tract infections or UTIs are common during 

pregnancy due to morphological and physiological 

changes occurring in the genitor-urinary tract. Generally, 

females are more susceptible to UTIs because of the short 

length of the urethra along with close proximity to the 

analcanal.1 Pregnant women are twice commonly affected 

than normal women due to progesterone effect causing 

urinary stasis and different anatomical changes occurring 

during pregnancy.2 UTIs can be symptomatic or 

asymptomatic. Asymptomatic bacteriuria (ASB) is 

defined as presence of actively multiplying bacteria 

which are more than 105 bacteria per milliliter of urine 

within the urinary tract, excluding the distal urethra 

without any clinical symptoms.1,3,4 It is also known as 

Covert bacteriuria. 

The prevalence of ASB was found to be 2-11% in 

pregnant women. If left untreated, ASB may progress to 

symptomatic bacteriuria, which could lead to acute 

pyelonephritis in 20-50% of cases and to adverse 

obstetric outcomes like prematurity, postpartum 

hypertension, anaemia, and low-birth weight, fetal 

mortality.5,6 Various studies from other countries have 

documented the prevalence of ASB in pregnancy to be 

around 2-7% while in India it was found to be between 5-
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ABSTRACT 

 

Background: Asymptomatic bacteriuria (ASB) is common in pregnant women due to morphological and 

physiological changes in the genitor-urinary tract, which untreated may lead to complications like pyelonephritis and 

may also effect the fetus. The objective of our study was to determine the prevalence of ASB in pregnant women, to 

identify the organisms responsible and their antibiotic sensitivity pattern.  

Methods: A clean catch midstream urine was collected from 250 pregnant women in different trimesters attending 

antenatal OPD in a tertiary care hospital. Isolates and their antibiogram were obtained by conventional methods. 

Results: Among 250 pregnant women, 23(9.2%) had shown significant bacteriuria, and majority (52.1%) were in 3 rd 

trimester. Escherichia coli (56.5%) was the commonest isolate followed by Klebsiella pneumoniae (17.4%). Most of 

the isolates showed sensitivity to imipenam, nitrofurantoin and cefepime.  

Conclusions: Asymptomatic bacteriuria is common during pregnancy which requires a routine examination of urine 

for culture and sensitivity and the positive cases should be treated with appropriate antibiotics to prevent any further 

complication.  
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7%. Study from African countries showed more higher 

prevalence than India.5-12 

The commonly reported etiologic agents causing ASB are 

Escherichia coli (E. coli), Klebsiella pneumoniae (K. 

pneumoniae), Proteus mirabilis (P. mirabilis), Coagulase 

negative Staphlyococci (CoNS).4-12 ASB is a microbial 

diagnosis which depends on the isolation of specified 

count of bacteria in properly collected urine specimen 

from pregnant women. Semi-quantitative urine culture is 

Gold standard investigation for detection of ASB.2,13 

Selection of mothers with associated risk factors can be 

beneficial in early diagnosis. Gestational diabetes, past 

UTI, multiparity, advanced maternal age, illiteracy, 

Lowsocio economic status have been reported as risk 

factors in some studies.14 The relatively high prevalence 

of ASB during pregnancy, the significant consequences 

for the woman and the baby and the ability to avoid 

complications justify screening for ASB in pregnant 

women. 

The present study aims to know the prevalence of ASB in 

pregnant women, common etiologic agents and their 

microbial sensitivity pattern.  

METHODS 

The study was carried out for a period of six months in 

the Department of Microbiology, from November 2017 to 

April 2018, after being approved by the Ethical 

committee. 250 pregnant women in various trimesters 

attending the antenatal clinic were included in the study. 

Pregnant women with UTI symptoms like burning 

micturition, dysuria, frequency and urgency for 

micturition etc, with a history of antibiotic intake in 

previous 2 weeks, pregnancy induced diabetes, pyrexia of 

unknown origin were excluded from the study. Informed 

consent was taken from all the women and also detailed 

history about their literacy, economic status was 

obtained. Pregnant women were informed about the 

aseptic precautions to be taken for collection of 

specimen. They were advised to collect midstream “clean 

catch” urine into a wide mouth sterile universal sample 

container with a tight fitting lid. Samples were 

transported immediately to the laboratory and processed.  

Samples were subjected to macroscopic examination, 

noting the colour, clarity and odour. Wet film 

examination was done for presence of puscells, RBC etc. 

Direct Gram stain was performed for presence of puscells 

and bacteria or yeasts. Samples were cultured on 5% 

sheep blood agar, MacConkey agar, Nutrient agar and 

Cysteine Lactose Eletrolyte Defiecient (CLED) agar by 

standard loop method and plates were incubated at 370C 

overnight. A colony count of 105 with pure growth was 

taken into account and processed further for identification 

by standard biochemical tests. Antibiotic sensitivity 

testing was done by Kirby-Bauer disc diffusion method 

on Muller-Hinton agar plates with following antibiotic 

discs provided by HiMedia: Ampicillin (10µg), 

amoxicillin-clavulanic acid (20/10µg), cefuroxime 

(30µg), ceftrioxone (30µg), cefepime(30µg), 

ciprofloxacin (5µg), nitrofurantoin (300µg), norfloxacin 

(10µg), co-trimoxazole (25µg), imipenam (10µg), 

vancomycin (30µg), linezolid (30µg). Zone of Inhibition 

was measured and interpreted according to CLSI 

guidelines.15 

RESULTS 

Present study included 250 pregnant women attending 

antenatal OPD at a tertiary care Hospital. Among 250 

women screened 23 (9.2%) have showed significant 

bacteriuria and 196 (78.4%) were sterile (Table 1). 

Table 1: Results of culture. 

Culture Result 
Number of cases with 

percentage 

Significant Bacteriuria  23 (9.2%) 

Insignificant bacteriuria  4 (2%) 

Contamination   27 (10.8%) 

Sterile   196 (78%) 

Total  250 

Out of 23 positive cases of significant bacteriuria, 12 

(52.1%) were in the age group of 21-25years, 7 (30.4%) 

in 26-30years and 2 (8.6%) each in 18-20 years and 31-

35 years. No case isolated among 36-40 years age group. 

And among these women majority 12 (52.1%) belong to 

third trimester, 6 (26.1%) were in second trimester and 5 

(21.7%) were in first trimester (Tables 2 and 3). 

Table 2: Distribution of cases according to age. 

AGE (in years) Number of cases with percentage 

18-20   2 (8.6%) 

21-25  12 (52.1%) 

26-30  7 (30.4%) 

31-35  2 (8.6%) 

36-40  0 (0) 

Total  23 (100%) 

Table 3: Distribution of cases according to trimester. 

Trimester Number of cases with percentage 

1st  5 (21.7%) 

2nd  6 (26.1%) 

3rd  12 (52.1%) 

Total  23 (100%) 

Out of 23 culture positive cases, Escherichia coli was the 

predominant isolate in 13 (56.5%) cases, followed by 

Klebsiella pneumoniae 4 (17.4%), Staphylococcus aureus 

and Enterococcus spp. 2 (8.69%) cases each and 

Coagulase negative Staphylococci and Proteus mirabilis 

1 (4.3%) case each (Table 4). 
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Table 4: Distribution of bacterial isolates. 

Bacterial isolate 
Number of isolates with 

percentage 

Escherichia coli  13 (56.5%) 

Klebsiella pneumonia  4 (17.4%) 

Staphylococcus aureus  2 (8.7%) 

Enterococcus spp  2 (8.7%) 

CoNS  1 (4.3%) 

Proteus mirabilis  1 (4.3%) 

Total  23 (100%) 

The antibiotic sensitivity testing of the isolates showed 

that all the isolates were sensitive to imipenam, most of 

them were sensitive to ceftrioxone, cefepime, co-

trimoxazole and norfloxacin. Gram positive organisms i.e 

Staphylococcus aureus, CoNS, Enterococcus are 

sensitive to linezolid and vancomycin. Among 13 

Escherichia coli isolates, 4(30.7%) were sensitive to 

ampicillin, 8(61.3%) to amoxyclav, 2(15.2%) to 

cefuroxime, 7 (53.8%) to ciprofloxacin, 5 (38.4%) to co-

trimoxazole and 9 (69.2%) each to Norfloxacin and 

nitrofurantoin. Among Klebsiella pneumoniae isolates 

100% showed sensitivity to imipenam and cefepime, 50% 

to amoxyclav, cefuroxime, co-trimoxazole, nitrofurantoin 

and 75% sensitivity to norfloxacin, ciprofloxacin, 

ceftrioxone. Proteus mirabilis isolate was resistant to 

ampicillin, cefuroxime, nitrofurantoin and sensitive to all 

others. Among the gram-positive isolates, Staphylococcus 

aureus showed resistance to ampicillin, cefuroxime, 50% 

sensitivity to amoxyclav, ceftrioxone, ciprofloxacin, 

cotrimoxazole, 100% sensitive to vancomycin, linezolid. 

CoNS were sensitive to all antibiotics except ampicillin 

and cefuroxime. Enterococcus isolates were 100% 

sensitive to vancomycin, linezolid, nitrofurantoin and 

50% to amoxyclav, ciprofloxacin, norfloxacin (Table 5). 

 

Table 5: Antibiotic sensitivity pattern of the isolates. 

 E. coli K. pneumoniae Proteus S. aureus CoNS Enterococcus 

AMP  4(30.7%)  1(25%)  0  0  0 1(50%) 

AMC 8(61.5%)  2(50%)  1(100%)  1(50%) 1(100%) 1(50%) 

CXM 2(15.2%)  2(50%)  0  0  0  -- 

CTR 10(76.9%)  3(75%) 1(100%) 1(50%) 1(100%) 1(50%) 

CPM 12(92.3%)  4(100%) 1(100%) 2(100%) 1(100%) 2(100%) 

CIP 7(53.8%)  3(75%) 1(100%) 1(50%) 1(100%) 1(50%) 

COT 5(38.4%)  2(50%) 1(100%) 1(50%) 1(100%) 2(100%) 

NIT 9(69.2%)  2(50%)  0  -  -  - 

NX 9(69.2%)  3(75%) 1(100%)  2(100%) 1(100%) 1(50%) 

IPM 13(100%)  4(100%) 1(100%)  2(100%) 1(100%)  - 

VA  -  -  -  2(100%) 1(100%) 2(100%) 

LZ  -  -  -  2(100%) 1(100%) 2(100%) 

AMP-Ampicillin, AMC-Amoxyclav, CXM- Cefuroxime, CTR-Ceftrioxone, CPM-Cefepime, CIP-Ciprofloxacin, COT-Cotrimoxazole, 

NIT-Nitrofurantoin, NX-Norfloxacin, IPM-Imipenam, VA-Vancomycin, LZ-Linezolid 

 

DISCUSSION 

Asymptomatic bacteriuria (ASB) in pregnant women 

pose a risk to mother as well as the baby which may 

result in pyelonephritis, premature delivery, PPH, also 

foetal mortality. Women with bacteriuria are at 20-50 

fold higher risk of developing pyelonephritis than who 

are without bacteriuria.5 Prevalence of ASB increases 

with parity and advanced maternal age.13 To avoid 

complications routine screening for ASB should be done 

for pregnant women. 

In present study, prevalence of ASB is 9.2% which 

correlates with studies done by Sujatha R et al, (7.3%), 

Mukherjee et al, (8.4%), Jayalakshmi J et al, (7.4%), but 

in contrast to studies by Khan S et al (23.4%) and Patnaik 

et al, (25.3%) who reported a higher prevalence of 

ASB.4,16-19 Most of the women with ASB in our study 

belong to age group between 21-30 years, maximum 

number (52.17%) being between 21-25 years followed by 

26-30 years (30.43%). This is in line with studies by 

Mukherjee et al, (61.9%) and Bose et al, (48.28%) but in 

contrast with studies by Prasanna B (37%) et al, 

Senthinath TJ et al, (30.7%).17,20-22 In present study ASB 

was more prevalent in women in 3rd trimester (52.1%) 

followed by 2nd trimester (26.1%), this correlates with 

studies by Patnaik et al (53.6% and 22.8%), Prasanna B 

et al (49% and 29%) but in opposition to studies by 

Mukherjee et al showing 44.4% in 2nd trimester and 

Sujatha R et al (45.4%) showing highest prevalence in 1st 

trimester [16].19,21,17 

In present study Escherichia coli was the predominant 

isolate accounting 56.5%, similar results were reported 

by Sujatha R et al, (77.2%), Mukherjee et al, (57.1%), 

Khan S et al, (61.5%), Prasanna B et al, (62%)whereas 
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studies by Patnaik et al, (23.5%) and Ramalingam et al, 

(26.9%) reported Klebsiella pneumoniae as predominant 

isolate opposing our result.16-18,21,19,23 A study from 

Nigeria showed Staphylococcus aureus (72%) as 

commonest isolate and E. coli being the least (2%).24 The 

organisms isolated can be faecal in origin colonizing in 

the periurethral area. Different determinants of virulence 

such as presence of adhesions, capsule and urine stasis 

produced by gravid uterus play a role in causation of 

UTI. 

Antibiotic sensitivity testing showed that all the isolates 

were sensitive to imipenam which is in line with studies 

by Sujatha R et al, Khan S et al, Patnaik et al, Bose et al, 

whereas study by Prasanna B et al, reported 90% 

sensitivity.16,18-21 Many isolates were resistant to 

Ampicillin and first generation cephalosporins. Among 

the gram negative isolates, E. coli was sensitive to 

amoxyclav (61.5%), ceftriaxone (76.9%), cefepime 

(92.3%), norfloxacin and nitrofurantoin (69.2%). Similar 

results were reported by Sujatha R et al, Khan S et al, 

Patnaik et al, Mukherjee et al, but a study from Iran 

reported a different result for nitrofurantoin (29.12%).16-

19,25 Among the gram positive isolates, all isolates were 

100% sensitive to cefepime, vancomycin, linezolid, 

imipenam and nitrofurantoin. Studies by Patnaik et al and 

Bose et al, reported similar results, the increase in 

antibiotic resistance patterns were may be due to self 

medication and antibiotic abuse.19,20 Low costs and easy 

availability of drugs are other factors contributing to 

antibiotic resistance.  

CONCLUSION 

Asymptomatic bacteriuria (ASB) was found prevalent in 

9.2% of pregnant women more in 3rd trimester with 

Escherichia coli being the predominant organism in our 

study. If untreated may result in complications for both 

mother and baby so routine screening of pregnant women 

for ASB should be done irrespective of the trimester, 

once in each trimester. Appropriate antibiotics should be 

prescribed according to sensitivity results and self 

medication of antibiotics should be strictly prohibited. 

Funding: No funding sources 

Conflict of interest: None declared 

Ethical approval: The study was approved by the 

Institutional Ethics Committee 

REFERENCES 

1. Mendell GL, Bennet JE, Dolin R. urinary tract 

infections. Mendell, Douglas and Bennett’s 

principles and practice of infectious diseases. 7th ed. 

2009:842-854. 

2. Cunningham FG, Gant NF, Laveno KJ. Renal and 

urinary tract disorders. William Obstetrics. 24th ed. 

New York: McGraw-Hill Medical Publishing 

Division; 2014:1052-1056. 

3. Anantnarayanan R, Kapil A. Paniker’s Textbook of 

Microbiology. 9th ed. 2013:277-280. 

4. Jayalakshmi J, Jayaram VS. Evaluation of various 

screening tests to detect asymptomatic bacteriuria in 

pregnant women. Indian J Pathol Microbiol. 

2008;51(3):379-81. 

5. Celen S, Oruc AS, Karayalcin R, Saygan S, Unlu S, 

Polat B, et al. Asymptomatic bacteriuria and 

microbial susceptibility Patterns in Obstetric 

population. ISRN Obstet Gynaecol. 2011; 2011:  

6. Kacmaz B, Cakir O, Aksoy A, Biri A. Evaluation of 

rapid urine screening tests to detect asymptomatic 

bacteriuria in pregnancy. Jpn J Infec Dis. 

2006;59(4):261-3. 

7. Imade PE, Izekor PE, Eghafona NO, Enabulele OI, 

Ophori E. Asymptomatic bacteriuria among 

pregnant women. N Am J Med Sci. 2010;2(6):263-

6. 

8. Colgan R, Nicolle LE, Mcglone A, Thomas 

M.Hooton. Asymptomatic bacteriuria in adults. Am 

Family Physician. 2006;74(6):985-90. 

9. Chandel LR, Kanga A, Thakkur K, Mokta KK, 

Sood A, Chauhan S. Prevalence of pregnancy 

associated Asymptomatic bacteriuria: a study done 

in a tertiary care hospital. J Obstet Gynaecol India. 

2012;62(5):511-4. 

10. Lavanya SV, Jogalakshmi D. Asymptomatic 

bacteriuria in antenatal women. Indian J Med 

Microbiol. 2002;20(2):105-6. 

11. Jain V, Das V, Agarwal A, Pandey A. 

Asymptomatic bacteriuria and obstetric outcome 

following treatment in early versus late pregnancy 

in North Indian Women. Indian J Med Res. 

2013;137(4):753-8. 

12. Demilie T, Beyene G, Melaku S, Tsegaye W. 

Urinary bacterial profile and antibiotic susceptibility 

pattern among pregnant women in north west 

Ethiopia. Ethiop J Health Sci. 2012;22(2):121-8. 

13. Gayathree L, Shetty S, Deshpande SR, Venkatesh 

DT. Screening for asymptomatic bacteriuria in 

pregnancy: An evaluation of various screening tests 

in Hassan District Hospital, India. J Clin Diagn Res. 

2010;4(4):2702-6. 

14. Rohini UV, Reddy GS, Kandati J, Ponugoti M. 

Prevalence and associated risk factors of 

asymptomatic bacteriuria in pregnancy with 

bacterial pathogens and their antimicrobial 

susceptibility in a tertiary care hospital. Int J Reprod 

Contracept Obstet Gynecol. 2017;6:558-62. 

15. Clinical and Laboratory Standards Institute. 

Performance standards for antimicrobial 

susceptibility testing. Twenty-Fifth Informational 

Supplement. M100-S25. 2015;35(3). 

16. Sujatha R, Nawani M. Asymptomatic bacteriuria 

among pregnant women attending the antenatal 

clinic in a tertiary care center at Kanpur. J Clin Diag 

Res. 2014;8(4):DC01-D03. 

17. Mukherjee K, Golia S, Vasudha CL, Babita, 

Bhattacharjee D, Chakrobaorti G. A study on 

asymptomatic bacteriuria in pregnancy: Prevalence, 



Sandhya SK et al. Int J Res Med Sci. 2019 Apr;7(4):962-966 

                                                        
 

      International Journal of Research in Medical Sciences | April 2019 | Vol 7 | Issue 4    Page 966 

etiology and comparison of screening methods. Int J 

Res Med Sci. 2014;2:1085-91. 

18. Khan S, Singh P, Siddiqui Z, Ansari M. Pregnancy-

associated asymptomatic bacteriuria and drug 

resistance. J Taibah University Med Sci. 2015 Sep 

1;10(3):340-5.  

19. Patnaik M, Panigrahi K, Das B, Pathi B, Poddar N, 

Lenka PR, et al. Prevalence, risk factors and 

causative organisms of asymptomatic bacteriuria in 

pregnancy. Int J Adv Med. 2017;4:1348-54. 

20. Bose AM, Sreekumary PK, Pulikkottil SK. 

Microbiological profile of asymptomatic bacteriuria 

in pregnancy. Int J Reprod Contracept Obstet 

Gynecol. 2017;6:1352-61. 

21. Prasanna B, Naimisha M, Swathi K, Shaik MV. 

Prevalence of Asymptomatic Bacteriuria in 

Pregnant women, Isolates, and their Culture 

Sensitivity Pattern. Int J Curr Microbiol App Sci. 

2015;4(8):28-35. 

22. Senthinath TJ, Rajalakshmi PC, Keerthana R, 

Vigneswari RS, Revathi P, Prabhu N, et al. 

prevalence of asymptomatic bacteriuria among 

antenatal women in rural tertiary care hospital, 

Tamilnadu, India. Int J Curr Microbiol App Sci. 

2013;2(1):80-5. 

23. Ramalingam K, Surasani VM, Bollu M. Prevalence 

of Asymptomatic bacteriuria in Antenatal Women 

Coming to NRIMC and GH, Bangladesh J Obstet 

Gynaecol. 2015;30(1):30-6. 

24. Alfred AO, Chiedozie I and Martin DU. Pattern of 

asymptomatic bacteriuria among pregnant women 

attending antenatal clinic at a private health facility 

in Benin, South-South Nigeria. Ann Afr Med. 

2013;12(3):160-4. 

25. Enayat K, Fariba F, Bahram N. Asymptomatic 

bacteriuria among pregnant women referred to 

outpatient clinics in Sanandaj, Iran. Int Braz J Urol. 

2008;34(6):699-707. 

 

 
 

 

 

 

 

 

 

 

 

Cite this article as: Sandhya SK, Mispah CP, 

Kelamane S. Study of asymptomatic bacteriuria in 

pregnant women: prevalence, isolates and their 

antibiotic sensitivity pattern. Int J Res Med Sci 

2019;7:962-6. 


