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INTRODUCTION 

The asymptomatic UTI is a persistent, actively 

multiplying bacterium (≥105cfu/ml in urine) in the 

urinary tract lacking any symptoms of bacterial 

infection.1,2 Both asymptomatic and symptomatic UTI is 

common in pregnant lady. The normal physiologic 

changes during pregnancy with reduction in immunity, 

increased plasma and decreased urine volume and 

gestationally induced glycosuria, pregnant women are 

more prone to urinary tract infections.3,4  

AUTI prevalence rate among pregnant ladies differs in 

different geographical settings within a country and 

country to country in the globe which is supposed to be 

due to varying parity, race, socioeconomic status and 
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ABSTRACT 

 

Background: Urinary tract infections (UTI) during pregnancy issued by improper laboratory investigations situate 

women at risk of several detrimental complications. Untreated asymptomatic UTI (AUTI) may lead to pyelonephritis 

preterm birth, low birth weight, etc. Urine culture is used to confirm the diagnosis of UTI. Aim of this research was to 

carry out to find the prevalence of asymptomatic UTI and to establish antimicrobial drug susceptibility of the 

pathogens resulting asymptomatic UTI in pregnant women attending at tertiary care, Nepal. 

Methods: The urine samples were collected by mid-stream clean catch method from 600 pregnant women of age 15-

45 years (mean age – 28.84 years) visiting for antenatal check up in the Department of Gynaecology and Obstetrics, 

Chitwan Medical College (CMC), a tertiary care of Nepal. All the urine samples were subjected to bio-physical, 

biochemical, microscopic, and microbiological analysis. The prevalence of UTI in three trimesters and in different 

age groups was obtained together with antimicrobial drug susceptibility tests. 

Results: On overall l51.83% of urine samples revealed with significant bacteriuria considered as the AUTI. On One- 

way ANOVA test, there was significant (P< 0.045) prevalence of AUTI when compared among different trimesters, 

though higher prevalence being in the first (40%) and second (45.33%) trimesters. The prevalence of AUTI was 

significant (P<0.004) among different age groups of the pregnancy. However, the most affectecd age groups were 

between 21-29 years. Escherichia coli were the most implicated organism (67.8%) followed by Klebsiella pneumonia 

(21.6%). The gram-negative bacteria (E. coli, K. pneumonia, and K. oxytoca) were more sensitive against Amikacin, 

Gentamycin, Meropenem, and Nitrofurantointhan. Other drugs whereas; gram positive bacteria (E. feacalis) had high 

susceptibility with Vancomycin.  

Conclusions: There was high incidence of AUTI among the pregnant ladies in the study region; therefore, microbial 

screening of urine of all pregnant women are must and should be included in the routine antenatal checkups to detect 

the AUTI to cut down and prevent the maternal and obstetric detrimental complications in them.  
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environmental influences. Twenty five percent of 

pregnant women with undiagnosed and untreated AUTI 

get complicated into symptomatic UTI.5  

During Pregnancy AUTI might progress to symptomatic 

UTI and can cause several complications like 

pyelonephritis, maternal anemia, pre-term labour, 

septicaemia, even death of the mother and unwanted 

harmful obstetric outcomes such as premature birth, low 

birth weight and increased fetal and neonatal mortality 

rates.5,6,7 So in order to prevent these harmful effects of 

AUTI on mother and child health, antenatal care centres 

should suggest for routine culture of urine of pregnant 

ladies.8 The proper screening and diagnosis of AUTI for 

bacteriuria can be prevented by use of appropriate 

antimicrobial drugs. Most health care centres in 

developing countries like Nepal, routine urine culture test 

is not carried out for every pregnant woman during her 

antenatal checkups presumably due to poor health 

education, high cost and time duration for culture result 

(usually 2-3days). Rather many clinicians opt for the strip 

urinalysis method for pregnant women that poorly 

quantify the extent and grade of infection in them. 

Moreover, in many places, the clinicians and healthcare 

personnel look for the presence of glucose and protein in 

urine to diagnose UTI. These methods do not give a clear 

picture of AUTI or UTI. During pregnancy, the 

development of the AUTI to the symptomatic UTI can be 

prevented based on proper diagnosis, which highlights 

the proverb used in medical field, “prevention is better 

than cure” as is being practiced since time immemorial. 

This mandates early and proper detection and treatment 

of AUTI in pregnancies. Against this background, it is 

aimed to identify the bacteria and look their distribution 

in different trimesters, which are prevalent in urine of 

asymptomatic pregnant women.  

METHODS 

Study population  

This descriptive cross-sectional study was carried out on 

urine samples of 600 Pregnant ladies visiting in year 

2015 to 2016 at Gynecology and Obstetrics Clinic of 

Chitwan Medical College (CMC) for antenatal check up. 

The pregnant women included in this study were 

randomly selected for convenient sampling meeting the 

inclusion criteria having age between 15 to 45years 

without any symptom of UTI like lower abdominal pain, 

fever, burning micturition, frequency of micturition, 

dysuria. Exclusion criteria included subjects having 

symptomatic UTI, past history of UTI in last year, under 

medical therapy in last 6 months and medications which 

may alter the immune system. 

Demographic information 

The demographic information (age, height, weight, BMI, 

age of pregnancy, term of pregnancy, gravida, parity and 

anti - biotic used in last week) were obtained from their 

file records in the Gynaecology and Obstetrics 

department. 

Specimen collection 

The subjects were then educated and suggested 

appropriately to collect clean catch mid-stream urine 

sample9 (on the day of submission) into a container which 

was sterile, capped, dry, wide-necked, leak-proof, and 

properly labelled with laboratory number. Before the 

urine collection each subject was advised for proper 

cleaning of external genitalia. 

Sample transportation 

Specimens were transported to the laboratory within half 

an hour for investigation following the standard 

laboratory protocol (WHO guidelines)10 in the central 

laboratory of Chitwan Medical College, Nepal. The 

samples were refrigerated at 4˚C, if not sent on time. 

Macroscopic examination 

Before processing, the bio-physical characters of the 

urine samples such as urine color, consistency, presence 

of blood, mucus, debris and any other abnormalities were 

observed with unaided eye. 

Processing of specimens 

First of all, 0.02ml potassium nitrate added to 1ml of the 

urine sample and then incubated. The microscopic 

examination was carried out for the detection of 

leucocytes after culturing the urine specimen for 

quantitative bacterial count. 

Microscopic examination for pus cells 

Unspun urine is examined using microscope and pus cells 

per high power field were noted and calculated. The 

count of 10 or more pus cells per high power field is 

considered as an indication of urinary tract infection, but 

not confirm the same. 

Quantitative bacteriology-calibrated loop direct streak 

method 

The collected mid-stream urine samples were cultured 

onto blood agar, MacConkey agar and Sabouraud 

Dextrose Agar and Cysteine Lactose Electrolyte 

Deficient Agar (CLED). The loop full of well mixed 

uncentrifuged urine specimen was delivered onto the 

dried plate of a medium to make primary inoculums. The 

size of platinum loop was 4mm and it was sterilised using 

flame and cooled before making primary inoculums. The 

inoculum was spreaded very thinly in parallel lines with 

the loop. The loop was again sterilised between different 

streaks. The inoculated agar plates were incubated at 

37˚C for overnight and read after 24hours, while 
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Sabouraud Dextrose agar was incubated at 28˚C room 

temperature.11 

Colonial characteristics were read and colony count was 

done on every plates. Total counts were estimated from 

all the cultured agar plates except the sabouraud dextrose 

agar plate. In each cultured plate, the number of colonies 

was multiplied by 100, to estimate the number of 

organism per milliliter of urine. The cultured plate having 

mixed growth was regarded as contamination and such 

sample was again repeated for the culture. If there was 

the absence of any bacterial growth, those specimens 

were again kept for a day in incubator, and if still 

negative, they were reported as no growth after 48 hrs. 

103colonies on MacConkeys agar plate i.e.105 bacteria 

per ml of urine and 100 colonies on blood agar plate i.e. 

104
 per ml were considered to be significant bacteriuria. 

If a pure culture of urine shows at least 105
 organisms/ml 

of urine without any symptoms in subjects, it is said to be 

asymptomatic bacteriuria/UTI.2 After determining the 

plate count, organisms were further processed by a series 

of biochemical tests to confirm the organism. Finally, the 

Disc-Diffusion method was carried out for the 

antimicrobial susceptibility test. 

Bacterial identification 

Gram staining was performed by making a smear from a 

single colony of the cultured plates. Motility test was 

examined from the SIM test. Similarly, a series of 

biochemical investigations (Citrate test, SIM, MRVP test, 

Ureases and TSI tests) were performed for the 

identification of the various gram-negative bacteria. 

Antibiotic susceptibility test 

The antibiotic susceptibility tests of the urine isolates 

from asympyomatic pregnant lady were done on Mueller 

Hinton agar (MHA) by the standard disk diffusion 

technique method using various antibiotic discs as 

recommended by CLSI (CLSI 2007).12 

The isolated colony from the MHA plate were touched at 

its base with a sterilised inoculating wire to pick out the 

colony and then was inoculated into the nutrient broth 

tube. After inoculation, these tubes were incubated at 

37ºC for few hours till it reached the Mac Farland tube 

number 0.5 turbidity. The broth tube having overgrowth 

was diluted with sterile saline to match with Mac Farland 

tube number 0.5.  

Dipping the sterile cotton swab into the broth, the 

inoculum was picked out and streaked onto the entire 

dried MHA plate. A predetermined series of 

antimicrobial disks were inoculated onto the MHA plate. 

The antimicrobial disks were slightly pressed down on 

the media so that the disks were in complete contact with 

the medium. After inoculating the antimicrobial disks, 

they were incubated at aerobically at 37ºC overnight 

(CLSI 2007). After overnight incubation, the diameter of 

zone of inhibition (ZOI) of each antimicrobial disk was 

measured with a scale from the opposite surface of the 

plate with their lid closed and recorded in millimeter. E. 

coli ATCC 25922 was also tested, for each experiment, 

as part of quality control. The results were reported in 

terms of sensitive’, ‘resistant’ and ‘moderately sensitive’ 

(intermediate) by comparing with the standard chart 

developed by Kirby-Bauer. 

For disk susceptibility testing, Amikacin (30mcg), 

Meropenem (10mcg), Gentamycin (10mcg), 

Nitrofurantoin (100mcg), Piperacillin/tazobac (10mcg), 

Ceftriaxone (30mcg), Cefotaxime (30mcg), 

Cotrimoxazole (1.25mcg), Ciprofloxacin (5mcg), 

Levofloxacin (5mcg), Ampicillin/sulbactum (10/10mcg), 

vancomycin (30mcg) were used. The isolates showing 

resistance towards two or more than two drugs were 

considered to be MDR. 

Statistical Analysis 

Statistical analysis was performed by using SPSS (IBM 

SPSSv 20, Armonk, NY, USA). Descriptive measures 

like the percentage and proportions were computed; cross 

tabulations were done to establish relationships between 

variables and One-way ANOVA and CHI-square tests 

used to test association according to need. P≤0.05 was 

considered to be statistically significant in all analysis. 

Data from deep sticks and urine culture sensitivity was 

analyzed using quantitative methods. The study findings 

were presented in tabulated form. 

RESULTS 

Anthropometric variables 

The subjects involved in this study had a mean age of 

28.84 years. The mean height, weight and BMI were 

1.6m, 60.72Kg and 23.55Kg/m2 respectively. The mean 

blood pressure with systolic blood pressure (SBP) and 

diastolic blood pressure (DBP) were 121.29mmHg and 

64.24mmHg respectively (Table 1).  

Table 1: Anthropometric and cardiac variables of 

pregnant women. 

Variables 
Range  

(min-max) 

Mean 

(average) 

Age (Yrs) 16-45 28.84 

Height (m) 1.42-1.77 1.6 

Weight (Kg) 48-74 60.72 

BMI (Kg/m2) 17.84-31.04 23.55 

SBP (mmHg) 100-134 121.29 

DBP (mmHg) 50-90 64.24 

On physical examination of urine, it was found that urine 

color was light yellow in 84% of cases while 12.3% have 

deep yellow and remaining 2.8% have colorless (Table 
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2). Out of 600 samples, 93.8% had acidic PH, 5.8% had 

alkaline PH and only 0.3% had the neutral PH (Table 3). 

The biochemical reactions showed clear transparency in 

66.2% of urine samples out of total 600 urine samples 

(Table 4). While 28.2% had slight turbidity and 5.3% had 

turbidity on biochemical reaction. The presence of 

significant number of pus cells was predominant in urine 

samples. It was in 53.2% of urine samples (Table 5).  

Table 2: Urine colors presentation of the 600 urine 

samples from pregnant ladies. 

Urine color Percentage (number) 

Light yellow 84% (504) 

Deep Yellow 12.3% (74) 

Colorless 2.8% (17) 

Others  0.0% (0) 

Table 3: PH recording of the 600 urine samples from 

the pregnant ladies. 

PH Percentage (number) 

Acidic 93.8% (563) 

Alkaline 5.8% (35) 

Neutral 0.3% (2) 

Table 4: Transparency (biochemical reactions) 

revealed from the 600 urine samples of pregnant 

ladies. 

Transparency Percentage (number) 

Turbid 5.3% (32) 

Slight turbid 28.2% (169) 

Clear 66.2% 

Table 5: Microscopic examination and chemical 

deposits noted of the 600 urine samples from pregnant 

ladies. 

Deposits  Percentage (number) 

Pus cells 53.3% (320) 

RBC 39.5% (237) 

Ca oxalate 10.7% (64) 

Ammonium phosphate 6.5% (39) 

Ammonium ureates 11.5% (69) 

Mucus threads 33.7% (202) 

Glucose 25% (150) 

Albumin 12.7% (76) 

Similarly, the percentage of other deposits like RBC, Ca 

oxalate, ammonium phosphate, ammonium ureate, mucus 

threads, glucose, albumin were 39.5%, 10.7%, 6.5%, 

11.5%, 33.7%, 25% and 12.7% respectively (Table 5). 

The incidence of bacterial growth respective to age 

distribution of pregnant ladies is placed in Table 6. The 

age of the pregnant women was grouped in difference of 

5years. Though the incidence of asymptomatic UTI 

(>1x105cfu/ml bacterial count) was seen in all age groups 

of pregnancy, it was high in age groups 21-24years, 25-

29years, 30-34years with percentage incidence of 29.6%, 

27.7% and 16.1% respectively (Table 6). 

Table 6: Incidence of bacterial growth in pregnant 

ladies as respect to their age distribution women. 

Age 

Groups 

(yrs) 

Number tested for bacterial count 

Total 
a (%) b (%) c (%) 

16-20 18 (6.6) 25 (8.0) 2 (11.1)  45 (7.5) 

21-24 65(24.0) 92(29.6) 4 (22.2) 161(26.8) 

25-29 58 (21.4) 86 (27.7) 3 (16.7) 147(24.5) 

30-34 42 (15.5) 50 (16.1) 9 (50.0) 101(16.8) 

35-39 43 (15.9) 23 (7.4) 0 (0.0) 66 (11.0) 

40-45  45 (16.6) 35 (11.3) 0 (0.0) 80(13.3) 

Total 271 (100) 311 (100) 18 (100) 600 (100) 

a (represents number of samples without any bacterial growth), 

b (represents number of samples with statistically significant 

bacterial growth for UTI, >1x105cfu/ml), c (represents number 

of samples with bacterial growth having less than 1x 102cfu/ml 

bacteria) 

Out of 600 urine samples among pregnant women, 

51.83% of urine samples revealed with significant 

bacteriuria considered as the asymptomatic UTI, while 18 

out of 600 cases have bacterial growth at non-significant 

level (Table 6, 7 and 8). Therefore, altogether with more 

than 1x105cfu/ml and less than 1x105cfu/ml bacterial 

counts, 54.83% (329 out of 600 samples) had bacteriuria. 

Table 7: Incidence of significant bacteriuria and 

overall bacteriuria of total 600 pregnant women. 

 

Significant bacteriuria 

(nonsymptomatic UTI) 

(bacterial count >105) 

Over all 

bacteriuria 

Pregnant 

women 
311/600 (51.83%) 

329/600 

(54.83%) 

Table 8: Incidence of asymptomatic UTI in 

pregnancies respective of their age distribution. 

Age 

groups 

(years) 

UTI Present 

(bacterial 

count >105) 

UTI absent 

(bacterial count 

0 or <105) 

Total 

16-20 25 20 45 

21-24 92 69 161 

25-29 86 61 147 

30-34 50 51 101 

35-39 23  43 66 

40-45 35 45 80 

Total 311 289 600 

On Chi- square test, it is revealed that the presence of pus 

cells in the urine of pregnant women with asymptomatic 

UTI was significant (P<0.001) (Table 9). 

*(Gram-negative bacteria), ** (Gram-positive bacteria), 

numbers in parentheses represent the number of urine 

samples positive for each bacterium. 
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Table 9: Pus cells and asymptomatic UTI relation 

(Chi-square test). 

  
Asymptomatic UTI Χ2 -

value 

P 

value Present Absent 

Pus cells  254/311 66/289 208.33 <0.001 

Out of total 329 samples positive for bacterial growth. On 

bacterial identification and isolation, most of the bacteria 

isolated were gram -ve except for the Enterococcus 

faecalis which was gram +ve (Table 10). Gram -ve 

bacterial isolates were Escherichia coli (E. coli), 

Klebsiella pneumonia, Klebsiella oxytoca, Acinetobacter, 

Proteus mirabilis, Pseudomonas aeruginosa and Proteus 

vulgaris (Table 10). Among the gram-ve bacterial 

isolates, E. coli was the most predominant isolate with 

highest incidence (67.8%). The percentage incidence of 

Klebsiella pneumonia, Klebsiella oxytoca, Acinetobacter, 

Proteus mirabilis, Pseudomonas aeruginosa and Proteus 

vulgaris were 21.6%, 8.5%, 5.2%, 4.6%, 3.3%, 1.5% and 

0.3% respectively (Table 10). 

Table 10: Prevalence of isolated bacteria in pregnant 

ladies. 

Isolated bacteria Prevalence/Percentage  

Escherichia coli (E. Coli)* 67.8% (223) 

Klebsiella pneumonia* 21.6% (71) 

Enterococcus faecalis** 8.5% (28) 

Klebsiella oxytoca* 5.2% (17) 

Acinetobacter* 4.6% (15) 

Proteus mirabilis* 3.3% (11) 

Pseudomonas aeruginosa* 1.5% (5) 

Proteus vulgaris* 0.3% (1) 

Though isolates were present in all the three trimesters, it 

was found that the first and second trimesters had more 

frequency of isolates (Table 11). E. coli and Klebsiella 

pneumonia were distributed more in first and second 

trimesters than third trimester (Table 11). 

Table 11: Distribution of isolates by trimesters. 

Isolates 
Trimester 

Total  
1 2 3 

E. Coli 83 100 40 223 

Klebsiella pneumoniae 31 35 5 71 

Enterococcus faecalis 20 7 1 28 

Klebsiella oxytoca 7 7 3 17 

Acinetobacter 3 11 1 15 

Proteus mirabilis 6 4 1 11 

Pseudomonas aeruginosa 0 5 0 5 

Proteus vulgaris 0 1 0 1 

Total 150 170 51 371 

On One-way ANOVA test, there was significant (P< 

0.045) prevalence of asymptomatic bacteriuria (UTI) 

when compared among different trimesters (Table 12). 

Table 12: Prevalence of asymptomatic bacteriuria 

(UTI) with respect to trimesters of pregnancy (One-

way ANOVA test). 

 
Number of 

samples 

P 

value 

Asymptomatic UTI present 311 
 

0.045 
Asymptomatic UTI absent 289 

Total 600 

Table 13: Prevalence of asymptomatic bacteriuria 

(UTI) in pregnancies relation to their age (One-way 

ANOVA test). 

 
Number of 

samples 

P-

value 

Asymptomatic UTI present 311 
 

0.004 
Asymptomatic UTI absent 289 

Total 600 

Table 14: Prevalence of asymptomatic bacteriuria 

(UTI) with respect to months of pregnancy (One-way 

ANOVA test). 

 
Number of 

samples 

P-

value 

Asymptomatic UTI present 311 
 

0.148 
Asymptomatic UTI absent 289 

Total 600 

Table 15: Prevalence of asymptomatic bacteriuria 

(UTI) with respect to number of gravida of pregnant 

women (One-way ANOVA test). 

 
Number of 

samples 

P-

value 

Asymptomatic UTI present 311 
 

0.191 
Asymptomatic UTI absent 289 

Total 600 

Similarly, there was significant (P<0.004) prevalence of 

asymptomatic bacteriuria (UTI) when compared among 

different age groups of the pregnancy (Table 13). 

But, when it was observed among different months of 

pregnancy (Table 14), the relation was not significant. 

Similarly, the prevalence was comparable when observed 

among different gravida of pregnancy (Table 15 and 16). 

On antibiotic susceptibility test as shown in Table 17, it 

was found that Amikacin, Gentamycin, Meropenem and 

Nitrofurantoin have more sensitivity against the gram -ve 

bacteria (E. coli, K. Pneumonia, Klebsiella oxytoca, 

Acinetobacter, Proteus mirabilis, Pseudomonas 

aeruginosa and Proteus vulgaris) than other drugs. 

Whereas, gram +ve bacteria (E. feacalis) have high 

susceptibility with Vancomycin, nitrofurantoin and 

Piperacillin-tazobac. Most of the isolated organisms were 
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resistant to Levofloxacin, Ciprofloxacin, Cefotaxim, Ampicillin/sulbactum and Terofloxacin. 

 

Table 16: Distribution of the isolates by gravida. 

Isolates 
Gravida 

Total  
1 2 3 4 5 

E. Coli 98 58 36 21 10 223 

Klebsiellapneumoniae 20 24 15 8 4 71 

Enterococcus faecalis 11 11 3 1 2 28 

Klebsiellaoxytoca 3 14 0 0 0 17 

Acinetobacter 11 3 1 0 0 15 

Proteus mirabilis 0 9 1 1 0 11 

Pseudomonas aeruginosa 2 1 0 2 0 5 

Proteus vulgaris 0 1 0 0 0 1 

Total 145 121 56 33 16 371 

 

Table 17: Susceptibility patterns of bacterial isolates to different antimicrobial drugs. 
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Antimicrobial drugs 
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E. Coli 191 169  186 167 128 125  92 77 26 14  - 19 6 223 

K. pneumonia 53 62  48 19 40 30  29 20 8 24  - 0 9 71 

E. faecalis 11 11  6 23 15 9  3 6 0 4  22 1 1 28 

K. oxytoca 14 15  15 2 1 5  3 11 1 1  - 0 0 17 

Acenobacter 14 15  14 8 14 1  11 8 8 0  - 0 0 15 

Proteus 

mirabilis 
11 11  11 0 2 2  3 11 2 0  - 0 0 11 

P. aeruginosa 5 5  5 0 4 2  0 2 1 0  - 1 2 5 

Proteus 

vulgaris 
0 1  1 1 1 1  0 1 1 0  - 0 0 1 

Total 256 248  244 211 196 180  129 105 41 39  22 20 17 371 

 

 

DISCUSSION 

Although biochemical analysis of urine revealed mostly 

clear transparency (66.2%), the remarkable cases had 

slight turbidity (28.2%) and turbidity (5.3%), which could 

be due to presence of bacteria, pus cells, RBCs, proteins 

and other deposits (Table 5) found in this study. 

However, most of the pregnant women (93.8%) revealed 

with normal urine color and transparency, the overall 

incidence of bacteriuria (both having significant and non 

significant bacterial growth count) was high (54.83%), 

signifying a negative correlation between urine color and 

bacteriuria. 

The prevalence of significant asymptomatic bacteriuria 

(bacterial count >1x105cfu/ml) called the asymptomatic 

UTI in pregnancies in this study was 51.83%. It agrees 

with the previous reports concluded with high prevalence 

of 58%, 66%, 47.5%, 30-60% and 54% respectively, but 

in cintrast to this, the findings by Mobasheri E et al, 

Hernandez BF et al, Tadesse A, Obirikorang O et al 

revealed with low prevalence rates of 7.3%, 3.7%, 8.4 % 

and 9.5 % respectively.13-19 Though, this study had lower 

prevalence rate than the 86.6% reported literature in 

Benin City, Nigeria and 78.7% reported by Amadi ES et 

al, the AUTI prevalence rate in this area of Nepal not said 

to be low.20,21 
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There is usually higher prevalence rate of UTI in 

developing countries than that of the developed countries 

as observed by Kolawole AS et al.22 They also explained 

the reason for this could probably due to poor housing, 

ventilation, sanitation and drainage systems. Moreover, 

they also added that it could be pronounced due to lack of 

proper personal and environmental hygiene, population 

susceptibility and other factors like low socio-economic 

status and sexual intercourse among pregnant women. 

During gestation, there is more possibility of bacterial 

colonization in urethra by the bacteria originated from the 

gastro-intestinal and perineal flora.23 The methods of 

contraception used before pregnancy, such as spermicides 

and diaphragms could predispose bacterial growth and 

colonization.24 The other established fact that the urethra 

in females is shorter, wider and close to the anus 

contribute to the higher prevalence of the UTI in women 

and so in pregnancy in this study. Being in close 

proximity, the bacteria from the rectum can easily go up 

the urethra increasing the rate infections.22,25 Moreover, 

the normal physiological (biochemical, hormonal and 

immunological) changes in pregnancy to reduce ureteric 

muscular tone in ureter and urethra, and increase in 

mechanical pressure from the gravid uterus, leading to 

urinary stasis, which act as good culture media, favouring 

the bacterial growth and multiplication in urine.14 

Age group in pregnancies revealed a significant 

difference in the prevalence of asymptomatic bacteriuria 

(P<0.05). In this study, the highest percentage of 

infection (29.6%) found with 21-24 years age group 

pregnancies, followed by 25-29 years (27.7%), 30-34 

years (16.1%) and 40-45 years (11.3%) age group 

respectively (Table 6). These findings are in coherence 

with the findings reported by Adeyeba OA et al, 

believing that the subjects with this age group (both men 

and women) are sexually more active which could favour 

the incidence of UTIs.26 Further, the close anatomical 

relationship of the female urethra to the vagina makes it 

more prone to trauma during sexual intercourse resulting 

in increased chance of bacteria being pushed up the 

urethra into the bladder. The previous reports were also 

revealed the same age groups having the highest UTI in 

pregnancies.21,27 In our study, asymptomatic UTI 

prevalence is also high in advanced maternal age (≥30 

years) group supported by the previous report.28 The 

reason for this age group pregnant ladies could also be 

due to the multiparty and multigravida which is supposed 

to be as a risk factor for acquiring asymptomatic UTI.28,29 

Surprisingly, this study revealed no significant 

prevalence of asymptomatic UTI or bacteriuria in 

pregnancies with respect to parity and/or gravida. 

In this study, the highest prevalence (45.33%) of 

asymptomatic bacteriuria was observed in the second 

trimester of pregnancy, followed by the first trimester 

(40.00%) which is in line with the reportings of Turpin 

CA et al, suggesting that the ladies with first and second 

trimesters of pregnancy reporting mor frequently at the 

antenatal checkups.30 A similar finding with high 

prevalence in first trimesters was also reported by 

Dimetry SR et al.31 It is, however, different to the 

observations by Okonko IO et al and Al-Haddad AM with 

high percentage of asymptomatic bacteriuria in the 

second and third trimesters.32,33 It is important to 

highlight the significance of this finding in our study that 

urine culture in early pregnancy (12 to 16 weeks 

gestation) is the gold standard for screening of 

asymptomatic bacteriuria.34 Undoubtedly, the urine 

culture in early antenatal check-up, generally the first 

trimester is the test of choice for screening 

bacteriuria/asymptomatic UTI.35 

Bacterial isolates obtained by culture are dynamic and 

found to be varying from time to time and from one 

geographic to other within and across the countries. 

Isolated bacteria in this study are correlated with other 

reports.1,28,33 In this study, E. coli (67.80 %), K. 

Pneumonia (21.60 %) and Enterococcus faecalis (8.50 

%) were the most frequent bacteria isolated from the 

urine of pregnant ladies. The other bacteria isolated were 

Klebsiella oxytoca, Acinetobacter, Proteus mirabilis, 

Pseudomonas aeruginosa and Proteus vulgaris, which 

were in line with previous reports highlighting the facts 

that UTI etiology is fast changing with the involvement 

of diverse species of bacteria. Our study revealed that the 

Gram-negative bacteria, especially E. coli is the most 

prevalent etiologic agent isolated, which is in line with 

various other reports in patients with UTI.2,13,25  

Although the UTI aetiology are diverse showing the 

geographical variability of causative agents, the Gram 

negative bacteria, usually Enterobacteriaceae and 

specifically E. coli and Enterobacter species remains 

invariably predominant in most regions of the world.29,36 

It is clearly mentioned in various literatures that in 85% 

of UTI cases Gram-negative bacteria are the dominant 

etiologic agents and undoubtedly they are also the normal 

flora of the intestinal tract and rectum lying in very near 

to urethral orifice.14  

This could be the reason for UTI, which again was 

favoured due to poor or unhygienic genital practices by 

pregnant women who may find it difficult to clean their 

anus properly after defecating or clean their genital after 

passing urine leading to infection by faecal 

contamination.14 The increased levels of amino acids and 

lactose in pregnancy encouraged E. coli proliferation. 

This could be another reason for Gram negative bacteria 

being the dominant etiologic agent of UTI. In contrast to 

our study, Omonigho SE et al, found K. pneumonia to be 

more dominant than E. coli in UTI, which could be due to 

host susceptibility differences to these pathogens brought 

by the biological and environmental factors encouraging 

biodiversity in host, pathogens, vectors and social factors 

such as social efforts in controlling disease.37 Moderately 

high prevalence (21.60 %) of K. pneumonia in our study 

indicated their gaining clinical prominence and 

importance as UTI pathogens. The other isolates included 

Klebsiella spp., Enterococcus faecalis (8.50%), 
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Acinetobacter, Proteus mirabilis, Pseudomonas 

aeruginosa and Proteus vulgaris in decreasing order of 

prevalence. Therefore, our findings confirmed that 

coliforms were most frequently isolated, which is an 

index organism of safety, good hygiene and sanitary 

quality. This supports the fact that commensals of the 

intestine are more involved in the UTIs because of the 

anatomy proximity to the genito-urinary area and poor 

hygiene. 

Although, Gram-positive organisms are isolated in small 

numbers during pregnancy they are recognized as 

important causes of urinary tract infection. Recently, they 

have gained more attention by clinicians as etiologic 

agent of UTI. Enterococcus feacalis, a pseudocatalase 

positive and gram positive bacteria was isolated as third 

most common urine isolate (8.50%) of pregnant women 

in this study. Like other Enterococcus, E. faecalisis an 

endocommensal bacterium of gastrointestinal tract, but it 

can cause several life threatening infections other than 

UTI like endocarditis, bacterimia and other infections 

inhuman.31 The diverse pattern of antimicrobial 

sensitivity and resistance among different communities 

and hospitals is due to indiscriminate use of antibiotics 

causing resistant strains.  

In this study, Amikacin, Meropenem, Gentamycin and 

Nitrofurantoin were found to be highly effective drugs 

against most of isolates from urine of pregnancies. 

Piperacillin-tazobactam, ceftriaxone, levofloxacin and 

cefaotaxim revealed moderately effective against those 

isolates. Ciprofloxacin, ampicillin-sulbactum, 

vancomycin, cotrimoxazole and terofloxacin were found 

to be resistant to the urinary isolates. However, the most 

effective drug against gram-positive bacteria was found 

to be for Vancomycin. These findings are in line with the 

findings by Lindsay E et al and Imade PE et al in terms of 

Gentamycin, Nitrofurantoin and Piperacillin-

Tazobactam.34,38 The increase in antibiotic resistant 

pattern could be due to antibiotic abuse due to lack of 

knowledge to health practitioner and consumer. Also, the 

low cost and availability of antibiotics without 

prescriptions in this area could be another contributing 

factor for antibiotic abuse, and thus the resistance.  

In contrast to this study, Enayat KI et al reported high 

sensitivity to ciprofloxacin and very low susceptibility to 

tetracycline, ampicillin, gentamicin and amikacin.39 

Amikacin showed 85% sensitivity among different 

aminoglycosides. Nitrofurantoin (68%) revealed 

increased sensitivity in comparision to ceftazidime (62%) 

and cefotaxime (62%). Ampicillin remained the least 

sensitive (11%) drug. 

However, Gentamycin was found to be most effective 

against both the Gram-negative and Gram-positive 

bacteria. The observations with gram-negative bacteria 

have the highest sensitivity to Gentamycin after 

nitrofurantoin made by Kenechukwu et al.40 are in line 

with our findings. Gentamycin is an aminoglycoside 

antibiotic that works by inhibiting protein synthesis, 

thereby preventing bacteria survival and multiplication. 

The minimum resistance was exhibited by gram-positive 

bacteria to penicillin, while the greater resistance was 

found to be for gram-negative bacteria to amikacin.  

CONCLUSION 

The high prevalence rate of asymptomatic UTI in 

pregnant women of this geographic is of novel concern to 

be discussed. This is not only do it poses a threat to 

maternal and child health, but can impose a great socio-

economic, mental and family burden. Therefore, the 

government and health personnel should meticulously 

handle to control this situation and need to take 

immediate action plans including counselling and public 

awareness of UTIs, and to expand the special care unit 

for prevention and treatment for pregnant women. It is 

necessary that the routine screening and proper laboratory 

diagnosis of patients with appropriate antimicrobials 

agents should be administered after sensitivity tests have 

been carried out irrespective of the types of UTI, whether 

asymptomatic or symptomatic.  

The screening for bacteriuria in pregnancy and suitable 

treatment must be considered as unavoidable part of 

antenatal care in this region. Even the negative tests for 

pyuria do not confirm that the pregnant women are free 

of asymptomatic UTI. Thus, all pregnant ladies visited 

for antenatal checkups should be advised for the culture 

and sensitivity test of their urine specimens, irrespective 

of leukocyte count and result of pyuria. Though, 

identification of bacteria could be made at the level by 

serotyping, genotyping and biotyping for specific 

identification and administration of specific drugs, which 

are limitations of this study, the measure applied to this 

study will certainly help in detection of asymptomatic 

UTI which will go a long way in reducing maternal and 

child health complications associated with pregnancy. 
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