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Abstract 
Asymptomatic bacteriuria leading to urinary tract infection is the most frequently encountered condition in pregnancy, which has 

been associated with an increased risk of pre-term delivery and low birth weight.  

Clinically the diagnosis of UTI can be difficult as symptoms are non-specific. Gold standard method for diagnosis of UTI is urine 

culture. Up to 18 hours are required for bacterial growth on culture media by standard laboratory techniques, which leads to delay 

in the treatment. 

In the present study 100 midstream urine samples from asymptomatic pregnant women were collected. Gram staining, Griess 

Nitrite Test, Triphenyl tetrazolium chloride test (TTC), Catalase test, these four screening tests were performed on the samples and 

their results were compared with the results of urine culture. 

Among these 100 samples, the study revealed that 14 pregnant women had significant bacteriuria (1,00,000 or more bacteria/ ml 

of urine) giving a prevalence of 14%.  

This study showed that Gram staining has highest sensitivity i.e. 92.85% and TTC has highest specificity i.e. 98.83% for the 

detection of significant bacteriuria. To conclude if we perform these two tests in combination then we get a sensitivity of 98.97% 

and specificity of 94.22% which is not 100% but very close to it. Use of these screening tests will help in early diagnosis and 

initiation of treatment of UTI in pregnant women. 
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Introduction 
Asymptomatic bacteriuria leading to frank Urinary 

tract infection (UTI) is one of the most frequently 

encountered condition in pregnancy.1 During pregnancy, 

urethral compression at the pelvic brim by the enlarging 

uterus leads to stasis of urine, incomplete emptying and 

residual urine, which is one of the most important factors 

that can initiate the proliferation of microorganisms. 

Both progesterone and oestrogens levels increase during 

pregnancy and these will lead to decreased ureteral and 

bladder tone. All these factors cause urinary stasis and 

uretero-vesical reflux. Glycosuria in pregnancy is also 

another well-known factor which predisposes pregnant 

women to UTI.  

Patients with UTI present with classical 

symptomatology of frequency, urgency, urinary 

tenesmus, and fever or it may be completely without any 

symptoms (asymptomatic bacteriuria).2 Asymptomatic 

bacteriuria is defined as more than 100,000 colonies of a 

single bacterial species per mL of urine, cultured from 

midstream sample of asymptomatic women. It is present 

in 2 to 7 percent of pregnant women.3  

Without treatment, asymptomatic bacteriuria in 

pregnancy is associated with preterm delivery, 

intrauterine growth retardation, low birth weight, 

maternal hypertension, preeclampsia and anaemia. UTI 

triggers the production of prostaglandins E2 and F2a; 

these prostaglandins are known to stimulate uterine 

contractions.4 Thus, UTI is associated with preterm 

labour. Acute pyelonephritis can lead to maternal sepsis. 

In addition, if untreated, 20– 40% of pregnant women 

with asymptomatic bacteriuria may develop 

pyelonephritis later in pregnancy [5].Acute pyelonephritis 

can lead to maternal sepsis. 

Clinically the diagnosis of UTI can be difficult as 

symptoms are non-specific. The only way to reliably 

exclude a urinary tract infection is by the laboratory 

examination of a urine specimen. Many prompt 

diagnostic methods like gram staining, Griess Nitrite 

test, TTC and Catalase test are available. These rapid 

diagnostic tests can rule out urine infection. They are less 

time-consuming, less expensive and are useful in small 

laboratories having no culture facility. They are also 

more rapid than culture in diagnosing complicated and 

uncomplicated UTI. But gold standard method for 

diagnosis of UTI is urine culture.6 Up to 18 hours are 

required for bacterial growth on culture media by 

standard laboratory techniques,7 which means that the 

condition remains undiagnosed for the first 24-48 hours 

after presentation, which leads to delay in the treatment.  

The detection of bacteriuria allows an approach to 

be made to avoid complications in pregnancy at an early 

stage. Antibiotic treatment for asymptomatic bacteriuria 

(ASB) is indicated in pregnant women to reduce the risk 

of complications. Positive screening tests will aid to start 

antibiotic treatment earlier than after culture report. With 

this in mind an attempt was made to analyse the 

screening tests with culture. In this cross-sectional study 

midstream urine samples were collected from the 

Antenatal women visiting tertiary care hospital and they 
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were screened for urinary tract infection by using rapid 

screening tests such as gram staining, Griess nitrite, 

TTC, catalase and then urine culture was done on blood 

agar and MacConkey agar. By considering the culture as 

gold standard the results of these screening tests were 

compared with it to detect their sensitivity and 

specificity.  

 

Materials and Methods 
It is a retrospective cross-sectional study. It was 

carried out in the department of Microbiology, Dr. 

V.M.G.M.C., Solapur. A total of 100 mid-stream urine 

samples were collected from asymptomatic pregnant 

women of varying ages attending tertiary care hospital 

over a period of 2 months. Patients from varying gravida 

and all three trimesters were included.  

Following procedures were followed. 

1. Collection of urine: Patients were instructed to 

collect midstream urine sample with all aseptic 

precautions in sterile urine container.  

2. Microscopic examination of urine: Wet mount 

was performed to visualise the pus cells and to rule 

out contamination. A drop of uncentrifuged urine 

was allowed to air dry. The smear was Gram stained 

and examined under oil immersion. Twenty fields 

were examined. Presence of at least one organism 

per field was considered as significant (105/ml 

organisms).8  

3. Screening tests:  
i. Griess Nitrite Test: 1 ml of urine was taken in 

a clean sterile test-tube. One ml of 10% 

potassium nitrate was added and incubated at 

37oC for two hours. To this one ml of Griess 

nitrite reagent was added i.e., solution-A: 

Sulphanilic acid and solution-B: α-

naphthylamine. Development of pink to dark 

red colour indicates a positive test.9  

ii. Triphenyl tetrazolium chloride test (TTC): 2 

ml of urine was taken in a sterile test tube and 

0.5 ml of working triphenyl tetrazolium 

chloride reagent was added. This mixture was 

incubated at 37oC for four hours. Formation of 

red precipitate indicates a positive test.10  

iii. Catalase test: 3% Hydrogen peroxide was 

added to 1.5-2 ml of urine, and the solution was 

mixed gently. The formation of bubbles was 

interpreted as a positive test.11  

4. Semi-quantitative culture:  

Standard loop technique: Semi-quantitative 

culture of urine was done by standard loop 

technique on Blood agar and MacConkey’s agar.  

A calibrated wire of 0.001ml capacity 

inoculating loop was flamed and allowed to cool 

without touching any surface.  

The urine was thoroughly mixed and the top of the 

container was removed. 

The loop was inserted vertically into the urine to 

allow urine to adhere to the loop.  

The loopful of urine was spread without 

flaming or re-entering urine; loop was drawn across 

the entire plate, crossing the first inoculum 

numerous times for producing isolated colonies. 

The central streak was the first inoculum.  

Plates were incubated for at least 18-24 hours at 

37oC. Colonies were counted on each plate.  

Diagnostic measures such as sensitivity and 

specificity of Gram staining, Griess nitrite test, 

Triphenyl tetrazolium chloride test and Catalase test 

will be calculated by standard formulas using 

culture as gold standard.  

 Sensitivity and specificity were calculated by 

following formulas. 

 

Table 1 

Screening test 

results 

Diagnosis  

Total Diseased Not diseased 

Positive a(True-positive) b(False-positive) a+b 

Negative c(False-negative) d(True-negative) c+d 

Total a+c b+d a+b+c+d 

Sensitivity = a/ (a + c) x 100  

Specificity = d/ (b + d) x 100  

 

Formula for combined sensitivity and specificity of two tests: When two tests A and B are combined in such a way 

that if any of those test is positive then the result is considered positive then Sensitivity (A+B)= [Sensitivity(A)+ 

Sensitivity (B)]- [Sensitivity (A) x Sensitivity (B)] Specificity(A+B)= (Specificity A x Specificity B) 

 

Results 
Out of the 100 urine samples collected from pregnant women attending the antenatal clinics, every sample was 

subjected to screening tests including microscopic examination. Among these 100 samples, the present study revealed 

that 14 pregnant women had significant bacteriuria (1,00,000 or more bacteria/ ml of urine) . 

Age wise distribution in pregnant women with bacteriuria is shown in (Fig. 1). It shows that the incidence of 

bacteriuria increases with age among the pregnant women. 
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Fig. 1 

 

 
Fig. 2: Shows correlation between screening tests and culture in detecting gram positive and gram-negative 

bacteria 

 

Tables 1, 2, 3 and 4 show the performance characteristics of Griess Nitrite, TTC, Catalase test and Gram staining 

respectively considering culture as gold standard.  

 

Table 1: Griess Nitrite v/s Urine culture 

 

Griess Nitrite 

Urine Culture  

Total Positive Negative 

Positive 6 2 8 

Negative 8 84 92 

Total 14 86 100 

Sensitivity = 6/ (6 + 8)x 100 = 42.85% Specificity = 84/(2 + 84)x 100 = 97.67%  

 

Table2: TTC v/s Urine culture 

 

TTC 

Urine Culture  

Total Positive Negative 

Positive 12 1 13 

Negative 2 85 87 

Total 14 86 100 

Sensitivity = 12/(12 + 2)x 100 = 85.71% Specificity = 85/(1 + 85)x 100 = 98.83%  
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Table 3: Catalase v/s Urine culture 

 

Catalase 

Urine Culture  

Total Positive Negative 

Positive 12 2 14 

Negative 2 84 86 

Total 14 86 100 

Sensitivity = 12/(12 + 2)x 100 = 85.71% Specificity = 84/(2 + 84)x 100 = 97.67%  

 

Table 4: Gram staining v/s Urine culture 

 

Gram Staining 

Urine Culture  

Total Positive Negative 

Positive 13 4 17 

Negative 1 82 83 

Total 14 86 100 

Sensitivity = 13/(13 + 1)x 100 = 92.85% Specificity = 82/(4 + 82)x 100 = 95.34%  

  

 
Fig. 3: Gives the comparison of calculated values of sensitivity and specificity of screening tests with culture 

results 

 

Discussion 
During this study, the asymptomatic bacteriuria was 

detected in 14% pregnant women. Hitherto the studies 

conducted reveal that the prevalence of bacteriuria 

during pregnancy ranges from 3-12.8%. This variation is 

related to factors like socioeconomic status of the group 

of women studied.12,13  

It was observed that increasing age is associated 

with a higher frequency of significant bacteriuria [14]. In 

the present study the incidence of bacteriuria in the age 

group 31-35 is the highest 62.5% as compared to other 

age groups 15-20, 21-25 and 26-30 having incidences of 

6.45%, 8.16% and 25% respectively.  

In this study, results of different screening tests like 

Griess nitrite, TTC, Catalase and Gram staining were 

compared, urine culture was considered as the gold 

standard, to reveal the presence or absence of urinary 

tract infection.  

By comparing the culture results with the results of 

other screening tests the ability of screening tests to 

detect gram positive and gram-negative bacteria is 

detected. It is represented in fig. 2. The cases which were 

culture negative but still detected as positive by 

screening tests are mentioned as false positive cases. 

On comparison it was found that Gram positive 

bacteria are not detected by Griess nitrite test because of 

their inability to reduce nitrate to nitrites.  

Results of this study showed that sensitivity and 

specificity of Griess Nitrite test is 42.85% and 97.67% 

respectively. The observed sensitivity of Nitrite test is 

low as compared to the study done by Jido et al. who 

worked on urinary tract infection in pregnant females. 

Their study results showed that nitrite was 80.9% 

sensitive and 57.9% specific. This variation was seen 

because nitrite test does not detect organisms unable to 

reduce nitrate to nitrite, such as Enterococci, 

Staphylococcus species, Acinetobacter etc.15  

The sensitivity and specificity of TTC was found to 

be 85.71% and 98.83% respectively. The sensitivity 

found was greater than the sensitivity found by Dr. 
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Nawaz Umar in his study conducted on 500 urine 

samples collected from pregnant women in Gulbarga, 

Karnataka. The observed sensitivity of TTC by him was 

73.07%. Other workers like Agrawal et al (81.3%)16 and 

Wagle et al (86.9%)17 also noted similar sensitivity of 

TTC test but low specificity compared to this study.  

In this study, Catalase test was found to be 85.71% 

sensitive and 97.67% specific. Similar results were noted 

by Siddique et al [18]. The observed sensitivity of catalase 

test in a study conducted by Shobha K.L, Amita Shobha 

Rao, Shilpa K, Ramachandra L was 53%. Some bacteria 

such as streptococci which are catalase negative cannot 

be detected by this test.8 

This study showed that the sensitivity and 

specificity of Gram staining are 92.85% and 95.34% 

respectively. The observed sensitivity and specificity of 

Gram staining in a cross-sectional study conducted on 

125 pregnant women by Ajayi AB et al in Nigeria was 

98% and 74.7% respectively.  

There is variation in results from different studies 

while comparing performance of different screening 

tests, it might be because of different sample population 

or because of variation in procedures while performing 

the tests.  

Based on this study Gram staining has highest 

sensitivity and TTC has highest specificity. So if we 

perform these two tests in combination then we get a 

sensitivity of 98.97% and specificity of 94.22% which is 

not 100% but very close to it.  

 

Conclusion 
Asymptomatic bacteriuria leading to UTI is the 

commonly seen condition in pregnancy. And its 

incidence increases as the age advances. This study 

showed that the combination of Gram staining and TTC 

gives nearly 100% sensitivity and specificity. As these 

two tests are easy to perform, inexpensive and reagents 

required for them are easily available, in grass root level 

laboratories. Where culture facility is not available, the 

combination of these tests will aid in early diagnosis and 

commencement of antibiotic therapy which will avert the 

occurrence of other complications and will also diminish 

the risk of premature birth and perinatal mortality.  
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