
International Journal of Basic and Applied Medical Sciences ISSN: 2277-2103 (Online) 

An Open Access, Online International Journal Available at http://www.cibtech.org/jms.htm 

2015 Vol. 5 (2) May-August, pp. 222-232/Harshika et al. 

Research Article  

© Copyright 2014 | Centre for Info Bio Technology (CIBTech)  222 

 

ASYMPTOMATIC BACTERIURIA AND PYURIA IN ANTENATAL 

WOMEN: RISK FACTORS, SCREENING TESTS AND 

MICROBIOLOGICAL PROFILE 

Harshika Y.K., *Ragini Ananth Kashid
 
and Sangeetha S.

 

Department of Microbiology, Raja Rajeswari Medical College & Hospital, Bangalore, India 

*Author for Correspondence 

 

ABSTRACT 

Asymptomatic bacteriuria in antenatal women is associated with adverse maternal and fetal outcomes. 

The gold standard for the diagnosis of bacteriuria is urine culture. This is expensive and time consuming. 
Hence, it is better to resort to a screening test which is user friendly and economical, with good sensitivity 

and specificity. We undertook this study, to note the occurrence ofasymptomatic bacteriuria and pyuria in 

antenatal women, the microbiological profile of the etiological agents, to evaluate the various screening 

tests, to note down the associated risk factors and complications. 250 antenatal womenwere screened. The 
midstream clean catch urine samples were subjected to Gram’s stain, pus cell count, leucocyte esterase 

test, nitrite test, combined nitrite and leucocyte esterase , catalase test and to culture and sensitivity. 

Percentage description of data was given .Culture was taken as the gold standard against which the 
screening tests were compared. Significant bacteriuria was noted in 30 patients (12%). Asymptomatic 

bacteriuria was seen in 25-29 years age group (46.66%), in the third trimester (56.66%) and in 

multiparous women (53.33%), in low socio-economic group (73.33%).The most common organism 
isolated in the present study was Escherichia coli (43.33%).The isolated organisms were sensitive to 

nitrofurantoin and gentamicin. Gram’s stain of uncentrifuged urine was found to be the single, most 

useful test with good sensitivity (86.6%), specificity (98.6%) and NPV (98.1%). Pre-eclamptic toxaemia 

was observed in 3.33% of antenatal women, while 6.66% had low birth weight babies. Therefore, all 
antenatal women should be screened for asymptomatic bacteriuria and started on prompt treatment to 

prevent adverse maternal and fetal outcomes. 

 
Keywords: Antenatal Women, Asymptomatic Bacteriuria, Pyuria, Risk Factors, Screening Tests, Urinary 

Tract Infection (UTI)  

 

INTRODUCTION 
The most common infection occurring during pregnancy is urinary tract infection and is associated with 

adverse maternal and perinatal outcomes. These infections may be symptomatic or asymptomatic 

(Balamurugan, 2012; Hankins, 1985; Jaylakshmi, 2008).  
Asymptomatic bacteriuria is defined as the “presence of actively multiplying bacteria within the urinary 

tract excluding the distal urethra’’, at a time when the patient has no urinary symptoms (Jaylakshmi, 

2008). Asymptomatic bacteriuria occurs, as there is urinary stasis in pregnancy, due to the effect of 
progesterone (Kerure et al., 2013). There are several morphological and hormonal changes that take place 

in genitourinary tract during 6-24weeks of pregnancy, which put the pregnant women at an increased risk 

for UTI (Ansari, 2011; Hankins, 1985; Jain, 2013; Rahimkhani, 2008). 

Various studies indicate that the prevalence of asymptomatic bacteriuria is higher in developing countries 
than in developed countries (Ajayi et al., 2012).  

The prevalence of asymptomatic bacteriuria varies from 2-8% in the west, while in India the prevalence 

of asymptomatic bacteriuria is as high as 8% (Lavanya, 2002; Patel, 2005).The prevalence of 
asymptomatic bacteriuria is more in the rural population and in those who belong to lower socio-

economic status (Ansari, 2011; Lavanya, 2002; Senthinath, 2013).  

The other risk factors associated with asymptomatic bacteriuria are: increasing maternal age, gestational 
diabetes, past urinary tract infection, increasing period of gestation, multiparity, hypertension and 

anaemia (Ansari, 2011; Perera, 2012). 
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The commonly isolated organism is Escherichia coli, which accounts for 75-90% of the cases. The other 

gram negative bacilli isolated are Klebsiella species, Proteus species, CONS, Pseudomonas species 

(Celen, 2011; Gayathree, 2010; Girishbabu et al., 2011; Jaylakshmi, 2008). 
10 % of pregnant women with asymptomatic bacteriuria develop symptomatic bacteriuria during 

pregnancy .The challenge with asymptomatic bacteriuria is that, it is difficult to diagnose, as there are no 

specific symptoms. 30 – 40% of the cases of untreated asymptomatic bacteriuria develop acute 
pyelonephritis in later part of pregnancy (Ahmad, 2011). 

The other complications that are associated with untreated asymptomatic bacteriuria are: chronic renal 

failure, IUGR, hypertensive disease of pregnancy, anemia, preterm labour, low birth weight infants, and 

infants with mental retardation or developmental delay (Girishbabu et al., 2011; Jaylakshmi, 2008; 
Tincello, 1998). However if asymptomatic bacteriuria is detected and treated early, it reduces the risk of 

pyelonephritis from 20 - 35% to 1- 4%, and the risk of low birth weight baby from 15% to 5 % (Perera, 

2012; Smaill, 2007). 

Need for Screening  

Although quantitative urine culture is the gold standard for the diagnosis of bacteriuria, it may not be 

feasible in many parts of developing countries, as it is time consuming and costly (Kerure et al., 2013; 
Perera, 2012). To overcome these limitations, certain screening tests are used, as they are cost-effective, 

easy to use and require little time when compared to quantitative urine culture (Mignini et al., 2009). The 

microbiological profile and the susceptibility pattern of the organisms isolated vary from region to region. 

Therefore, we undertook this present study in our teaching hospital with the below mentioned aims and 
objectives. 

Aims and Objectives  

1. To note down the occurrence of asymptomatic bacteriuria and pyuria in antenatal women attending 
the antenatal clinic at our teaching hospital. 

2. To note down the microbiological profile and susceptibility pattern of the etiological agents. 

3. To evaluate the various screening tests used to detect asymptomatic bacteriuria and pyuria,as a cost 

effective alternative to the standard culture method 
4. To note down the associated risk factors. 

5. To note down the associated complications in such cases. 

 

MATERIALS AND METHODS 

Type of Study: Prospective and descriptive study. 

Study Population: All antenatal women visiting the antenatal clinic in our teaching hospital, who are in 
the age group18 - 45 years, of any parity, with no history of premature rupture of membrane (PROM)or 

preterm labour and are willing to give informed consent, were included in the study. 

Those pregnant women who exhibited clinical signs and symptoms of UTI ,who were on antibiotic 

treatment two weeks prior to initial antenatal visit, who had history of pregnancy induced diabetes 
mellitus/hypertension, pyrexia (>38

0
C) or who had congenital anomalies of the urinary tract, were 

excluded from the study. 

The study was approved by the Institutional Ethics Committee. 
Study duration: 1 year  

Sample size: 250 antenatal women. 

Methods: Antenatal women were educated to obtain a midstream, clean catch urine sample, after proper 
genital toileting. This sample was transported to Microbiology laboratory within half an hour of 

collection, for further processing. The urine specimens were processed and analyzed by the following 

screening methods: 

1. Gram stain: A drop of uncentrifuged urine is taken on a clean slide. Gram staining is done and the 
smear is observed under oil immersion microscope. Presence of ≥ 1 bacteria per oil immersion field 

correlates with significant bacteriuria of ≥10
5
CFU/ ml of urine (Ansari, 2011; Gayathree, 2010; 

Jaylakshmi, 2008). 



International Journal of Basic and Applied Medical Sciences ISSN: 2277-2103 (Online) 

An Open Access, Online International Journal Available at http://www.cibtech.org/jms.htm 

2015 Vol. 5 (2) May-August, pp. 222-232/Harshika et al. 

Research Article  

© Copyright 2014 | Centre for Info Bio Technology (CIBTech)  224 

 

2. Pus cell count of uncentrifuged urine (pyuria): Presence of ≥ 10 WBCs per high power field was 

considered significant (Ansari, 2011; Jaylakshmi, 2008; Lavanya, 2002; Rahimkhani, 2008). 

3. Combined leukocyte esterase & nitrite test: Uncentrifuged urine specimens were tested with SD 
UroColor -10 multireagent test strips (Bio Standard Diagnostics PVT LTD) for the presence of nitrite & 

leukocyte esterase activity, following the manufacturer’s instructions (Balamurugan, 2012; Gayathree, 

2010; Jaylakshmi, 2008). 
4. Catalase test: On addition of a few drops of hydrogen peroxide to 1 ml of urine sample, if frothing is 

seen, it shows the presence of catalase enzyme (Ansari, 2011; Lavanya, 2002). 

5. Culture methods: Semi quantitative urine culture using the standard loop technique was done for the 

midstream, clean catch urine sample. The inoculation was done on nutrient agar, Mac Conkey agar and 
blood agar plates. After incubating these plates aerobically, for 24 hours at 37

0
C, colony count >10

5
CFU/ 

ml, will be as considered significant bacteriuria. These significant bacterial isolates were processed for 

identification, as per standard protocol. The tests included: Gram stain, motility test, catalase test, oxidase 
test, coagulase test and routine biochemical tests as per standard protocol (Colle et al., 2006). 

6. Antibiotic susceptibility was done by Kirby Bauer disc diffusion method, using Muller Hinton Agar 

plate, as per CLSI guidelines (Wayne, 2007). Control strains of Staphylococcus aureus ATCC 25923 and 
Escherichia coli ATCC 25922 were run with the gram positive and gram negative organisms respectively.  

Demographic data of all the study subjects like: maternal age, gravidity, parity, age of gestation, past 

medical and family history, education level, socio-economic status, previous history of urinary tract 

infection, previous history of antibiotic intake and previous obstetric history were noted down. 
Those subjects, in whom there was significant bacteriuria, were counseled and started on treatment by 

their respective obstetrician. They were followed up for response to treatment after one week, by a repeat 

urine culture test. Both maternal and perinatal outcomes were noted down. 

Statistical Analysis 

Computerized Excel spread sheet (Microsoft Excel 2009) was used to enter the data. Percentage 

description of data will be given (SPSS version 20, software will be used.) Culture was taken as the gold 

standard against which the screening tests were compared and the sensitivity, specificity, positive 
predictive value and negative predictive value were derived.  
 

RESULTS AND DISCUSSION 

Results 
 

Table 1: Asymptomatic bacteriuria in the study population 

 Number Percentage 

Total no. of antenatal  

women tested 

 

250 100 

No. of culture positive 

 

30 12% 

No. of culture negative 220 88% 
 

Out of 250 antenatal women included in this study, 30(12%) were culture positive, and 220(8%) were 

culture negative. 
 

Table 2: Age distribution of culture positive cases 
Age group in years No. of culture positive cases(n=30) Percentage (%) 

15-19 03 10 
20-24 11 36.66 

25-29 14 46.66 

30-34 01 3.33 

>35 01 3.33 

Total 30 100 
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The occurrence of asymptomatic bacteriuria, among the culture positive cases, was found to be high in the 

age group of 25 -29 years (46.66%), which was followed by the age group 20-24 years (36.66%). 

 

Table 3: Trimester wise distribution of culture positive cases 

Trimester Total no of culture 

positive cases(n=30) 

Percentage 

 (%) 

First 11 36.66 
Second 02 6.66 

Third 17 56.66 

Total 30 100 

 
The occurrence of asymptomatic bacteriuria was found to be high in the third trimester (56.66%) when 

compared to first (36.66%) and second trimester (6.66%). 

 

Table 4: Occurrence of asymptomatic bacteriuria based on gravida 

Gravida Total no of culture positive cases 

(n=30) 

Percentage 

 (%) 

Primigravida 14 46.66 

Multigravida 16 53.33 

Total 30 100 

 
The occurrence of asymptomatic bacteriuria was found to be high in multigravida (53.33%) when 

compared to primigravida (46.66%). 

 

Table 5: Education level of the culture positive cases 

Education level Number(n=30) Percentage (%) 

None 0 0 

Primary school 0 0 

Middle school 05 16.66 

High school 17 56.66 

Higher secondary school 02 6.66 

Degree  06 20 

Total 30 100 

 

In this study, majority of the culture positive cases had attended high school (56.88% ).The educational 
level of the study group was fairly good, with no subjects being uneducated . 

 

Table 6: Socio-economic status of the culture positive cases 

Socio-economic status Number(n=30) Percentage (%) 

Low 22 73.33 

Middle 06 20 

High 02 6.66 

Total 30 100 
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In this study, majority of the subjects (73.33%) came from a lower socio-economic status. 

 

Table 7: Microorganisms isolated in positive cultures 

Organism Number (n=30) Percentage% 

Escherichia coli 13 43.33 

Enterococcus spp. 05 16.66 

CONS 05 16.66 
Group D Streptococcus 03 10 

Klebsiella spp. 02 6.66 

Staphylococcus aureus 01 3.33 
Citrobacter diversus 01 3.33 

Total 30 100 

 

The most common organism isolated in the present study was Escherichia coli (43.33%) which was 
followed by Enterococcus spp. (16.66%), Coagulase negative staphylococcus aureus (16.66%) ,Group D 

Streptococcus(10%), Klebsiella spp.( 6.66%), Staphylococcus aureus(3.33%)and Citrobacter 

diversus(3.33%) , as shown in Table 7. 
 

Table 8: Sensitivity pattern of Gram positive cocci cultured from cases of significant bacteriuria 
Organi

sms 

 

Amox

iclav 

Cefo

xitin 

Cipr

oflox

acin 

Eryt

hro

myci

n 

Clin

dam

ycin 

Cotri

mox

azole 

Doxy

cycli

ne 

Line 

zolid 

Nitro 

furan 

toin 

Novo

bio 

cin 

Oxa 

cil 

lin 

Van 

comy 

cin 

Genta

micin 

CONS 

(S%) 

80 80 100 20 80 60 80 100 80 80 0 100 100 

CONS 

(R%) 

20 20 0 80 20 40 20 0 20 20 100 0 0 

           
 

   

S.aureu

s 

(S%) 

0 0 100 100 100 0 100 100 100 0 0 100 100 

S.aureu

s 

(R %) 

100 100 0 0 0 100 0 0 0 100 100 0 0 

 
Organisms 

GPC 

Ampicil

lin 

Erythro

mycin 

Gentam

icin 

Linezoli

d 

Vancomy

cin 

Penicilli

n 

Nitrofu

rantoin 

Ciprofl

oxacin 

Enterococcus and Group D 

Streptococci 

(S %) 

87.5 62.5 100 100 100 75 100 62.5 

Enterococcus and Group D 

Streptococci 

(R %) 

12.5 37.5 0 0 0 25 0 37.5 

 
Coagulase Negative Staphylococcus (5/30) showed 100% sensitivity to ciprofloxacin, gentamicin, 

linezolid and vancomycin. It showed good sensitivity pattern against amoxiclav and nitrofurantoin. It was 

less sensitive to erythromycin and cotrimoxazole. 

The sensitivity pattern of Staphylococcus aureus (1/30) showed 100% sensitivity to ciprofloxacin, 
erythromycin, clindamycin, doxycycline, nitrofurantoin, gentamicin, vancomycin and linezolid. It was 

resistant to amoxiclav, cefoxitin, oxacillin, norfloxacin and cotrimoxazole. It was found to be a MRSA 

strain, as it was resistant to both oxacillin and cefoxitin, as per CLSI guidelines.The Enterococcus spp. 

(5/30) and Group D Streptococci (3/30) showed 100% sensitivity to gentamicin, linezolid, nitrofurantoin 

and vancomycin. It was less sensitive ampicillin, erythromycin and penicillin as shown in Table 8. 
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Table 9: Sensitivity pattern of Gram negative bacilli cultured from cases of significant bacteriuria 

Org

anis
ms 

 

Amika
cin 

Amoxi
clav 

Ampic
illin 

Ceftaz
idime 

Ceftazi

dime 

Clavuli
nic acid 

Ceftri
axone 

Cefoper
azone 

Ciprofl
oxacin 

Cefurox
ime 

Cotrim
oxazole 

Gentam
icin 

Imipe
nem 

Merop
enem 

Nitrofu
rantoin 

Norflo
xacin 

Nalidi

xic 
acid 

E.co

li(S
%) 

84.62 76.92 76.92 76.92 84.62 69.23 61.54 61.54 61.54 53.85 100.00 92.31 92.31 100.00 61.54 61.54 

E.co

li(R
%) 

15.38 23.08 23.08 23.08 15.38 30.77 38.46 38.46 38.46 46.15 0.00 7.69 7.69 0.00 38.46 38.46 

                 

 

Kleb

siell

a 

spp. 

(S%
) 

100 100 50 100 100 50 100 50 50 50 100 100 100 100 50 100 

Kleb

siell

a 
spp. 

(R%

) 

0 0 50 0 0 50 0 50 50 50 0 0 0 0 50 00 

                 

Citr

obac

ter 

spp. 

(S%
) 

100 100 100 100 100 0 100 100 0 0 100 100 100 100 0 0 

Citr

obac

ter 

spp. 

(R%
) 

0 0 0 0 0 100 0 0 100 100 0 0 0 0 100 100 
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Escherichia coli were 100% sensitive to nitrofurantoin and gentamicin, followed by amikacin, 

ceftazidime-clavulinic acid, amoxiclav and ampicillin. It showed resistance to ampicillin, cefuroxime, 

cotrimoxazole, ciprofloxacin, nalidixic acid and norfloxacin. 
Klebsiella species were 100% sensitive to amikacin, amoxiclav, ceftazidime, gentamicin, nitrofurantoin, 

imipenem and meropenem. Variable resistance was seen to other commonly used antibiotics. Citrobacter 

diversus was 100% sensitive to amikacin, amoxiclav, ceftazidime, gentamicin, nitrofurantoin, imipenem 
and meropenem. It was resistant to cefuroxime, cefuroxime and cotrimoxazole as shown in Table 9. 

 

Table 10: Statistical values of various screening tests 

Tests True 

Positives 

True 

Negatives 

False 

Positives 

False 

Negatives 

 

Gram’s stain 26 217 3 4 

 
Pus cell count 12 210 10 18 

 

Leukocyte esterase 22 202 18 8 
 

Nitrite 15 219 1 15 

 
Combined Leukocyte esterase & 

Nitrite 

 

15 

 

220 0 15 

Either Leukocyte esterase & Nitrite 
 

22 202 18 8 
 

Catalase 21 214 6 9 

 

Table 11: Sensitivity, specificity, positive predictive value (PPV) and negative predictive value 

(NPV) of various screening tests 

Screening tests 

 

Sensitivity 

 (%) 

Specificity 

 (%) 

PPV 

 (%) 

NPV 

 (%) 

Gram’s stain 86.6 98.6 89.6 98.1 

 

Pus cell count 40 95.4 54.5 92.1 

 
Leukocyte esterase 73.3 91.8 55 96.7 

 

Nitrite 50 99.54 93.7 93.5 
 

Combined leukocyte esterase & nitrate reductase 

 

50 100 100 93.6 

Either leukocyte esterase or nitrate reductase 
 

73.3 91.81 55 96.1 

Catalase 70 97.27 77.77 96.83 

 
The test which identified the maximum number of true positives in the uncentrifuged urine samples was 

Gram’s stain (26/30), therefore its sensitivity increased to 86.6%. The pus cell count, identified the least 

amount of positives (12/30), thereby bringing down its sensitivity (40%). In case of LE esterase test, the 

specificity was decreased (91.81%), as high number of false positives were seen with this test (18/30).In 
the nitrate test, it was observed that the specificity was increased (99.54%), as the least number of false 
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positives were seen with this test(1/30).When compared to the other screening tests, the sensitivity 

(86.6%) and NPV(98.1%) of Gram’s stain were found to be superior. Higher PPV (93.7%) and specificity 

(99.54%) were observed in the nitrite test. Combined LE & Nitrite test were performed on a single 
dipstick, and the statistical values were derived considering both test results. The sensitivity and NPV 

increased to (73.3%) and (96.1%) respectively when either nitrite or leucocyte esterase positive and both 

tests positives were considered, instead of single test values.  
 

 
Figure 1: Combined leucocyte and nitrite test on the reagent strip 

 
In the case of Combined LE & Nitrite test, only 22 cases were positive for both tests, therefore this test 

gave low sensitivity (50%).However; no false positives were wrongly identified by the combined LE & 

nitrite test. Therefore it gave a 100% PPV and specificity. With regards to the catalase test, it has the third 
highest sensitivity (70%) and specificity (97.27%), when compared to the other screening tests. Refer 

Tables 10 and 11. 

10 out of the 250 urine samples were positive for pus cell counts with more than 10 pus cell per microliter 

of urine with culture being negative; this constituted 4% of sterile pyuria. Only 40% (12/30) 
asymptomatic bacteriuria patients had pyuria associated with bacteriuria. 

On follow up of these cases, we observed that one antenatal woman (1/30, 3.33%) developed pre-

eclamptic toxaemia and two antenatal women (2/30, 6.66%) had given birth to low birth weight babies. 

Discussion 

Asymptomatic bacteriuria in pregnant women is associated adverse maternal and fetal outcomes. Such 

pregnant women deliver premature or low birth weight infants and are at the risk of developing acute 

cystitis and pyelonephritis (Smaill, 2007; Tincello, 1998). It also leads to perinatal mortality (Jain et al., 
2013). Hence there is a need to screen all antenatal women for asymptomatic bacteriuria to prevent these 

adverse maternal and fetal outcomes. Various Indian studies have shown an incidence of 4 to 23.9 % (Jain 

et al., 2013). In the present study, out of 250 pregnant women, 30 of them had asymptomatic bacteriuria, 
showing 12% occurrence of asymptomatic bacteriuria. This is similar to the studies done by Balamurugan 

(2012) and Sentinath (2013). Another study by Jain et al., (2013), shows a prevalence rate of 11 %. 

The various factors that contribute to the acquisition of asymptomatic bacteriuria in antenatal women 
include: hormonal changes during pregnancy, the gravid uterus sits directly on the top of the bladder and 

displaces it and leads to urinary stasis (Lavanya, 2002). In the present study, it was observed that pregnant 
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women in the age group 25-29 years had highest percentage of asymptomatic bacteriuria. This results 

correlates with studies of Ajayi et al., (2012); Girishbabu et al., (2011) and Kerure et al., (2013). 

One of the identified risk factor for asymptomatic bacteriuria in pregnancy is advanced maternal age 
(Ansari, 2011). Women with advanced maternal age would have given birth to many children, prior to the 

present pregnancy. Multiparity is also identified as a risk factor for asymptomatic bacteriuria (Ajayi, 

2012; Girishbabu et al., 2011; Kerure et al., 2013). This correlates with our study, in which we observed 
that the occurrence of asymptomatic bacteriuria was high among multigravida (53.33%), when compared 

to primigravida (46.66%), (Table 4). Most cases of asymptomatic bacteriuria were found during the third 

trimester of pregnancy (56.66%) when compared to the first (36.66%) and second trimester (6.66%) 

(Table 3). The result of this study correlates with other studies done by Gayathree (2010); Girishbabu et 
al., (2011) and Sentinath et al., (2013). The occurrence of asymptomatic bacteriuria is more in lower 

socio-economic group, which is comparable to other studies (Ajayi, 2012; Ansari, 2011; Gayathree, 2010; 

Smaill, 2007). In this study, we found that 73.33% of asymptomatic bacteriuria occurred in antenatal 
women belonging to the lower socio-economic group (Table 6). This finding is very similar to the study 

done by Gayathree (2010).  

The most common organism causing asymptomatic bacteriuria in the present study was Escherichia coli 
which correlate with the studies of Gayathree (2010); Girishbabu et al., (2011) and Lavanya (2002). Other 

organisms isolated wereEnterococcus spp., CONS, Klebsiella spp., Citrobacter diversus, Group D 

Streptococcus (Table 7). 

With regards to the antimicrobial susceptibility pattern, the most effective in-vitro agents were gentamicin 
among injectables and nitrofurantoin among orally administered ones. The organisms were resistant to 

ciprofloxacin, cotrimoxazole, norfloxacin and cotrimoxazole. These findings are in agreement with 

various other studies (Ahmed, 2011). Oral cephalosporin and ampicillin are considered safe alternatives, 
but there was variable resistance noted with these two drugs.Various studies have observed that oral 

nitrofurantoin is a good choice to treat asymptomatic bacteriuria in antenatal women (Perera, 2012). In 

our study, both the gram positive cocci and gram negative bacilli showed good sensitivity to 

nitrofurantoin (Table 8 and Table 9). 
There is an increased incidence of low birth weight babies (50%) and prematurity (75%) in antenatal 

women who are not treated for asymptomatic bacteriuria (Kerure et al., 2013; Lavanya, 2002). The 

incidence of pre-eclamptic toxaemia is more in antenatal women with bacteriuria (9.1%) when compared 
to the antenatal women without bacteriuria (6%) (Kerure et al., (2013). In our study, one antenatal woman 

(1/30, 3.33%) developed pre-eclamptic toxaemia and two antenatal women (2/30, 6.66%) had low birth 

weight babies. This could be because these antenatal women were promptly started on antibiotic 
treatment. These findings reiterate the need to screen and treat antenatal women with asymptomatic 

bacteriuria at the earliest.In pregnancy, urinary stasis is common. Escherichia coli grows well in this 

environment and causes UTI. Pregnant women, after defecating, find it difficult to clean their anus. They 

also find it difficult to clean their genitalia after urinating. This contributes to poor genital hygiene 
(Girishbabu et al., 2011; Kerure et al., 2013). Hence, in the present study all the pregnant women 

included in the study were counseled, before the test and they were educated regarding proper genital 

hygiene. Although urine culture is considered to be the gold standard for detection of asymptomatic 
bacteriuria, it is time consuming and requires trained personnel and good laboratory facilities. This may 

be a constraint in a developing country like India. Therefore, we need to evaluate and identify screening 

tests which are user friendly, economical, with good sensitivity and reasonable specificity, which can 
detect asymptomatic bacteriuria rapidly and accurately. Only those cases which have been reported 

positive with these screening tests can be taken up for culture. By doing so, we can optimize the 

laboratory resources (Balamurugan, 2012; Jaylakshmi, 2008). In this study we evaluated Gram’s stain of 

uncentrifuged urine, Pus cell count, nitrite test, leukocyte esterase, combined nitrite and leukocyte 
esterase test (Figure 1), and either nitrite or leukocyte esterase test. In this study, it was observed that 

Gram’s stain of uncentrifuged urine was found to be the single, most useful test with good sensitivity 

(86.6%), specificity (98.6%) and NPV (98.1%).  



International Journal of Basic and Applied Medical Sciences ISSN: 2277-2103 (Online) 

An Open Access, Online International Journal Available at http://www.cibtech.org/jms.htm 

2015 Vol. 5 (2) May-August, pp. 222-232/Harshika et al. 

Research Article  

© Copyright 2014 | Centre for Info Bio Technology (CIBTech)  231 

 

Pus cell count (pyuria) showed the least sensitivity (40%). The prevalence ofsterile pyuria may be 

attributed to infections due to organisms like Chlamydiae species, which do not grow on the routine 

culture media that we use in our laboratory. In the present study we found two cases of Trichomonas 
vaginalis (2/30, 6.66%), while screening for pus cells in wet mount, which may be attributed to sterile 

pyuria. Pyuria may suggest only bladder colonization and not actual infection (Jaylakshmi, 2008). The 

low sensitivity of this test, does not qualify it to be used as a screening test for detecting asymptomatic 
bacteriuria. 

The nitrite test gives an indirect measure of nitrite reducing bacteria in urine. Nitrate reducing bacteria 

include Gram negative cocci, non-fermenters and Gram negative bacilli belonging to Enterobacteriaceae. 

The urine should have been retained in the bladder ≥ 4hours and should contain dietary nitrates in 
adequate amounts (Jaylakshmi, 2008). In our study, nitrite test gave lesser sensitivity (50%) as 15 positive 

cases were missed as false negatives. This included all infections caused by Gram positive cocci. 

Leukocyte esterase is an enzyme produced by neutrophils. A positive leukocyte esterase test may suggest 
pyuria but not necessarily bacteriuria. Therefore a negative leukocyte esterase test does not exclude 

infection (Balamurugan, 2012). In the present study, leukocyte esterase test (LE test) gave a lower 

sensitivity (73.3%) and NPV (96.7%) because of 18 false positives, which included patients with sterile 
pyuria, identified, the specificity was lower (91.81%) than other tests. High levels of ascorbic acid, 

phenazopyridine and albumin in the urine can lead to false positive findings with the LE test.Even if the 

pus cells were disintegrated in the urine sample, the LE test could identify asymptomatic bacteriuria 

(Jaylakshmi, 2008). When the combined nitrite and leukocyte esterase test was evaluated, it showed less 
sensitivity (50%) but 100% specificity. Since none of the screening tests were 100% sensitive, urine 

culture is considered to be the gold standard. Among the screening tests evaluated, Gram’s staining of 

uncentrifuged urine was the best screening test and pus cell count was not found to be useful. Nitrite test 
and combined nitrite and leukocyte esterase showed high specificity of 99.54 and 100% respectively, but 

both were least sensitive (50%) (Table 10 and 11). All antenatal women with asymptomatic bacteriuria 

were started on appropriate antibiotics based on the sensitivity report. Repeat urine cultures, which were 

done after the completion of the course of antibiotics, came negative. 

Conclusion 

The present study showed that 12% of the antenatal women examined, had a positive urine culture, 

without any symptoms of UTI (asymptomatic bacteriuria). Antenatal women in third trimester had the 
highest occurrence of asymptomatic bacteriuria. Hence it is important to screen for asymptomatic 

bacteriuria in pregnancy, not only in first trimester but in all the trimesters. It is important to screen the 

antenatal women using a good screening test, so that it is economical and there is no burden on the 
laboratory resources. 

All the pregnant women should be educated about proper personal hygiene as it is one of the risk factor 

leading to asymptomatic bacteriuria especially in lower socio-economic group. The antenatal women who 

are detected to have asymptomatic bacteriuria should be counseled and treated with proper antibiotics in 
order to avoid adverse maternal and fetal outcomes associated with untreated asymptomatic bacteriuria.  
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