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Comparison of Clinical and Gram Stain 
Diagnosis Methods of Bacterial Vaginosis 

Among Pregnant Women in Ethiopia

IntrOductIOn 
Bacterial Vaginosis (BV) is found worldwide among women of 
reproductive age. It is the most common infectious cause of vaginitis, 
being twice as common as candidiasis [1,2]. The prevalence of BV 
varies widely among the different populations studies and it has been 
most widely studied among women attending publically supported 
sexually transmitted infection clinics, family planning clinics, and 
obstetrical clinics [3,4]. Higher prevalence of BV is commonly 
reported from developing country than developed country (35% vs. 
24.8%) [5].

The importance of diagnosis and treatment of BV in various clinical 
settings is increasingly recognized. Treatment with antibiotics 
might be helpful in some cases of idiopathic preterm labor but at 
present, knowledge and diagnostic methods are not sufficient in 
recommending antibiotic therapy in routine clinical practice. Rapid 
screening with available resource is essential for a favorable health 
care outcome. Classical initial method of BV diagnosis was done by 
isolation of G. vaginalis from clinical specimen [6,7]. Later on with 
the advent of the anaerobic culture technique other organisms are 
also detected from those women with disturbed flora [8]. 

The diagnostic approach of bacterial vaginosis varies from time 
to time and at different clinical setting and purpose. Despite this, 
Amsel’s clinical diagnosis and gram stain evaluation by Nugent 
methods are mostly used worldwide particularly in developing 
countries. The Nugent scoring test requires health care experts, 
laboratory support, and access to high-power microscopy to obtain 
timely results for the diagnosis of BV [9]. Since, these necessities are 
not always available in developing countries, it is important to have 
simple and reliable clinical criteria that clinicians can use in practice. 
Therefore, knowledge of best diagnostic approach in a given area 
using the available resource helps to inform the preference method.
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ABStrAct
Background: Bacterial Vaginosis (BV) is characterized by an 
increased thin homogenous white vaginal discharge accompanied 
by fishy odour and increased vaginal pH. It is associated with 
different gynecologic and poor obstetric outcome. Bacterial 
vaginosis can be easily diagnosed by combination of two Amsel’s 
criteria. 

Objective: The aim of this study was to evaluate the accuracy 
of Amsel’s criteria individually or in combination of two for the 
clinical diagnosis of bacterial vaginosis among pregnant women 
in Ethiopia. 

Material and Methods: In this cross sectional study 252 
pregnant women were screened for bacterial vaginosis. Vaginal 
swabs were collected for pH determination, saline wet mount 
microscopic examination to detect clue cells, KOH preparation for 
whiff test and Gram-stain evaluation of vaginal flora for diagnosis 

of bacterial vaginosis by Nugent scoring system. Accuracy of 
clinical diagnosis using individual and two of Amsel’s criteria was 
evaluated. 

results: The prevalence of BV was 18.3% by Amsel’s two of 
three criteria and 19.4% Gram by Nugent’s methods. Comparing 
with Nugent scoring methods, the clinical diagnosis by Amsel’s 
criteria had sensitivity of 85.7%, specificity of 98%. The most 
sensitive and specific individual Amsel’s criterion was clue cells. 
Amsel’s criteria with the lowest sensitivity and specificity were 
whiff test and vaginal pH respectively. Combination of clue cells 
with vaginal pH test were the highest in sensitive while whiff 
test with clue cells were the highest in specificity than the other 
combined two Amsel’s criteria.

conclusion: Amsel’s criteria diagnosis of bacterial vaginosis can 
be simplified by using a combination of the two criteria, vaginal 
pH and clue cells, in settings where time or Gram staining is not 
available.

The objective of this study was to evaluate the accuracy of Amsel’s 
criteria individually or in combination of two for the clinical diagnosis 
of BV.

MAterIAl And MethOdS 
A hospital based cross sectional, observational study was con-
ducted from November 2011 to April 2012 at Black Lion University 
Hospital, Addis Ababa, Ethiopia. During this period, 252 pregnant 
women in any gestational week were screened for bacterial 
vaginosis. After physical and gynaecological examination by the 
attending Physician all eligible pregnant women were referred 
(requested) with their card to participate in the study. The Nurse 
interviewers explained the purpose and practice of the study, and 
obtained informed consent. Standard Questionnaire was used to 
get relevant information and the existing Clinical data was recorded 
for each participant. Vaginal bleeding, antibiotic treatment in 
the previous 2 weeks and not volunteers to give consent were 
exclusion criteria.

Two vaginal swabs/discharges were collected from each pregnant 
women posterior vaginal fornix using sterile cotton tipped applicator 
by trained Nurse, one used for vaginal pH measurement and for 
whiff test after addition of 10% KOH. The second swab was used for 
preparation of saline wet mount and smear for Gram staining. After 
labeling, all materials were transported immediately to Microbiology 
Teaching Laboratory for Microscopic wet mount examination and 
Gram staining. 

Clinical diagnosis of bacterial vaginosis was considered positive if 
two of the following three criteria were met: vaginal pH exceeded 
4.5, whiff test was positive, and clue cells were present on saline 
wet smear preparation [10]. The character of vaginal secretion was 
not used in the Amsel criteria for this study. Gram stain diagnosis 
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was based on a criterion score described by Nugent and considered 
positive if the score was 7–10. The Nugent criteria score vaginal 
flora as normal (0–3), intermediate (4–6), and bacterial vaginosis 
(7–10) [9].

Data was entered by using EPI data then exported to SPSS version 
16.0 for analysis. Univariate analysis was done to calculate the 
frequencies and proportions. In addition, sensitivity, specificity, 
positive and negative predictive value of Amsel’s criteria was 
calculated by using OpenEpi soft ware.

The research proposal was ethically cleared and approved by 
Research and Ethical Review Committee (REC), School of Medicine, 
Addis Ababa University. Symptomatic pregnant women positive for 
Bacterial vaginosis were treated by 500mg oral metronidazole twice 
daily for seven days while yeast infected pregnant were treated by 
Miconazole 2% cream 5 g intravaginally for 7 days.

reSultS 
The age range of the study participants was 18-40 with mean 
age was 27.6 years. At the time of data collection 36(14.3%) of 
the study participants were at their first trimester gestational age 
while 121(48%) were at their third trimester gestational age. Of 252 
participants 91 (36.1%) pregnant women had Primigravidia.

The prevalence of bacterial vaginosis was 18.3% by Amsel’s 2 
of 3 criteria and 19.4% by Nugent scoring [Table/Fig-1]. Amsel’s 
criteria had sensitivity of 85.7% and a specificity of 98% when 
compared using Gram stain evaluated by Nugent scoring method 
as standard. 

When we compare individual Amsel’s criteria with Nugent scoring, 
in the present study we found that clue cells was the criteria with 
the highest sensitive and specificity [Table/Fig-2]. The sensitivity of 
the remaining individual criteria ranged from 69% to 82%. All criteria 
had high negative predictive value (93-97.5%). Specificity of the 
combination of any two Amsel’s criteria as shown in [Table/Fig-2]
ranged from 99–100%. The Combination of Amine test with clue 
cells had hundred percent specificity and positive predictive value but 
had less specificity [Table/Fig-3]. Even though combinations of clue 
cells with other criteria increase its specificity and predictive value 
of positive, it markedly decreases its sensitivity. The combination of 
pH with clue cells had the highest sensitivity and negative predictive 
value.

During wet mount preparation T. vaginalis from saline wet mount 
and Yeast cells from KOH wet mount were assessed. Yeast cells 
were diagnosed from 28 (11.1%) pregnant women while none of the 
participants had T. vaginalis.

dIScuSSIOn
The prevalence of bacterial vaginosis by Amsel’s criteria and Gram 
stain is 18.3% and 19.4% respectively. Consistent with our study, 
almost equal prevalence of bacterial vaginosis (6.7% vs. 8.6%) by 
the two methods was reported from the study that was conducted 
among 502 New Delhi pregnant women [11]. The researcher was 
considered three of four Amsel’s criteria for clinical diagnosis of 
bacterial vaginosis. In addition, the finding of this research also 
similar with the report from general population in South India 
(18% vs. 19%) [12]. In contrast, the study wsa conducted or 200 
symptomatic women in the rural setting had documented higher 
prevalence of bacterial vaginosis by three of four Amsel’s criteria 
than Nugent gram stain (49% vs. 35%) [13]. These differences may 
be due to difference in number of Amsel’s criteria used or in study 
subject.

When we correlate any two of three Amsel’s criteria (excluding 
type of discharge) with Gram stain Nugent criteria for diagnosis of 
bacterial vaginosis, we found that the sensitivity, specificity, PPV and 
NPV Amsel’s was 85.7%, 91.3%, 98 and 96.6% respectively which 
is almost equal with the clue cells performance. Comparison result 

of clinical criteria with Gram stain among asymptomatic pregnant 
women in Texas showed that clinical diagnosis had; a lower sensitivity 
of 56%, a comparable specificity of 96% and a lower positive and 
negative predictive value of 83% and 85% respectively, than the 
current study clinical diagnosis [14]. This difference in sensitivity 
and predictive value may be due to difference of study population 
clinical case and higher prevalence of bacterial vaginosis (27%). The 
sensitivity and specificity of Amsel’s criteria comparing with Gram 
stain result was 35% and 99% respectively [15]. Amsel’s method 
was found to be 78% sensitive and 95.6% specific as compared to 
Nugent’s method [12]. Consistent with these two studies we found 
that almost equal specificity of Amsel’s criteria.

From individual criteria for predicting the gram stain result, clue 
cells detection from wet mount microscopic examination is the 
single most reliable predictor of bacterial vaginosis. It had a higher 
sensitivity, specificity and positive and negative predictive value. This 
is consistent with the study done by other researcher’s [16-19]. But 
this is not consistent with Dadhwal et al.,[11]. This difference may 
be due to the subjective nature inherent in the evaluation of the test. 
Vaginal pH is the lowest in specificity and positive predictive value 
from the other two clinical diagnostic criteria. This result is similar 
with the finding by Mastrobattista and his colic’s [14]. Many studies 
suggested that raised vaginal pH is recognized as the least specific 
criteria [14,19] and it is confirmed in our investigation. The lower 
specificity and positive predictive value of vaginal pH compared to 
others clinical criteria in this study indicates the presence of other 
genital tract infection or factor which increases pH without the 
presence of disturbed vaginal flora. Whiff test, as a clinical diagnostic 
criterion is the lowest in sensitivity (69.4%) but high in specificity 
(97.5%). However, our findings did not support the suggestions in 
which whiff test was a highly sensitive and specific method [20,21]. 
The decrease in sensitivity of whiff test may attribute to subjective 
nature of the test due sensation ability of the person doing the test. 
The other factor may be absence or presence of low number of 
amine producing abnormal microorganism.

Our results indicate that clue cells from individual criterion by its own 
sufficient to diagnose BV, but if we modify Amsel criteria by using a 

 nugent scoring 
p-value  Sn

 
 SP

 
 PPV

 
nPVPositive negative 

Amsel 
criteria 

Positive 42 4 <0.05 85.7 98 91.3 96.6
Negative 7  199
Total 49  203

[table/Fig-1]: comparison of Amsel’s criteria and Nugent scoring for the diagnosis 
of bacterial vaginosis among pregnant women attending ANC in Tikur Anbessa 
Hospital (November 2011 – April 2012) 
N - Number; SN - Sensitivity; SP - Specificity; PPV - Positive predictive value 
NPV - Negative predictive value.

amsel’s 
Criteria

 n (%)  Sn (95% Ci)  SP(%)(95% Ci)  PPV  nPV

Vaginal pH 65 
(25.8)

81.6  
(68.6, 90)

87.7  
(82.5, 91.5)

 61.5 95.2

Amine test 39 
(15.5)

69.4  
(55.5, 80.5)

97.5 
(94.4, 98.9)

87.2 93

Clue cells 48 
(19.0)

89.8  
(78.2, 95.6)

98  
(95, 99.2)

 91.7 97.5

[table/Fig-2]: Diagnostic accuracy of individual clinical criteria among pregnant 
women attending in Tikur Anbessa Hospital (November 2011-April 2012).
N - Number; SN - Sensitivity; SP - Specificity; PPV - Positive predictive value 
NPV - Negative predictive value.

amsel’s Criteria  n (%) Sn (95% Ci) SP (95% Ci)  PPV nPV

Vaginal pH +Amine 
test

32 (12.7) 61.2  
(47.3, 73.6)

99 
(96.5, 99.7)

93.8 91.4

Vaginal PH + clue 
cells

40 (15.9) 77.6 
(64, 87)

99 
(96.5, 99.7)

 95 94.8

Amine test + Clue 
cells

32 (12.7) 65.3 
(51.3, 77)

 100 
(98, 100)

 100 92.3

[table/Fig-3]: Diagnostic accuracy of combination of two Amsel’s criteria among 
pregnant women attending Tikur Anbessa Hospital (November 2011-April 2012).
N - Number; SN - Sensitivity; SP - Specificity; PPV - Positive predictive value 
NPV - Negative predictive value.
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combination of any two criteria, there is decreased sensitivity and 
increased specificity. The combination of two criteria had sensitivity 
of 61.2% to 77.6%, specificity of 99% to 100%. Amine test plus 
pH as diagnosis of clinical test is mostly recommended among the 
study done in different setting, population and countries [11,13,19]. 
In contrast to these three studies, we found that combination of clue 
cells and pH had the highest sensitivity and very good specificity 
than pH and amine test. In addition, in our study we found that 
raised vaginal pH lacks specificity and whiff test lacks sensitivity 
in comparison with clue cells. So in conditions where there is no 
enough time and gram stain procedure, combination of vaginal pH 
and clue cells detection can be used with only seven false negative 
diagnosis but comparative sensitivity and specificity. 

AcknOwledgeMent
We are thankful to all our departmental technical staff for their 
excellent technical support. We are grateful to all the participant 
pregnant women for their kind cooperation and Addis Ababa 
University for their financial support.

reFerenceS
  [1] Carr PL, Felsenstein D, Frieidman RH. Evaluation and management of vaginitis. J 

Gen Inter Med. 1998; 13: 335-46.
  [2] CDC Sexual transmitted disease treatment guideline. MMWR. 2010; 59(No. RR-

12):56-58.
  [3] Jones FR, Miller G, Gadea N, Meza R, Leon S, Perez J, et al. Prevalence of 

bacterial vaginosis among young women in low-income populations of coastal 
Peru. Int J STD & AIDS. 18: 188–92.

  [4] Yudin MH and Money DM. Screening and Management of Bacterial Vaginosis in 
Pregnancy. J Obstet Gynecol Can. 2008; 211:702-08.

  [5] Gillet E, Meys JFA, Verstraelen H, Bosire C, Sutter PD, Temmerman M, et al. 
Bacterial vaginosis is associated with uterine cervical human papillomavirus 
infection: a meta-analysis. BMC Infect Dis. 2011; 11:10.

  [6] Sobel JD. Bacterial vaginosis. (http://www.uptodate.com/contents/bacterial 
vaginosis) 2012. (Accessed: 01/06/2012).

  [7] Al-Muk JM, Hasony HJ. Isolation of Gardnerlla vaginalis from pregnant women 
with bacterial vaginosis in Basrah, Iraq. Bahrain Med Bull. 2001; 23:124-26. 

  [8] Spiegel CA.. Bacterial vaginosis. Rev Med Microbiol. 2002; 13: 43-51.
  [9] Nugent RP, Krohn MA, Hillier SL. Reliability of diagnosing bacterial vaginosis is 

improved by standardized method of gram stain interpretation. J Clin Microbiol. 
1991; 29:297-301.

[10] Amsel R, Totten PA, Spiegel CA, Chen KC, Eschenbach D, Holmes KK. Nonspecific 
vaginitis: Diagnostic criteria and microbial and epidemiologic associations. Am J 
Med. 1983; 74:14-22.

[11] Dadhwal V, Hariprasad R, Mitta S, Kapi A. Prevalence of bacterial vaginosis in 
pregnant women and predictive value of clinical diagnosis. Arch Gynecol Obstet. 
2010; 281:101–04.

[12] Udayalaxmi, Bhat G, Kotigadde S, Shenoy S. Comparison of the Methods of 
Diagnosis of Bacterial Vaginosis. J Clin Diagn Res. 2011; 5: 498-501.

[13] Posner SF, Kerimova J, Aliyeva F, Duerr A. Strategies for diagnosis of bacterial 
vaginosis in a resource-poor setting. Int J STD AIDS. 2005; 16: 52–55.

[14] Mastrobattista JM, Bishop KD, Newton ER. Wet Smear Compared With Gram 
Stain Diagnosis of Bacterial Vaginosis in Asymptomatic Pregnant Women. Obstet 
Gynacol. 2000; 96: 504-06.

[15] Grantacos E, Figueras F, Barranco M, Ros R, Andreu A, L.Alonso P, et al. Prevalence 
of Bacterial Vaginosis and correlation of Clinical to Gram stain Diagnosis criteria in 
low risk Pregnant women. Eur J Epidemiol. 1999; 15: 913-16.

[16] Eschenbach DA, Hillier S, Critchlow C, Stevens C, DeRoven T, Holmes KK. 
Diagnosis and clinical manifestation of bacterial vaginosis. Am J Obstet Gynecol. 
1988; 158: 819.

[17] Goyal R, Sharma P, Kour I, AggarwaN, Talwar V. Diagnosis of Bacterial Vaginosis 
in Women in Labour. JK SCINCE. 2005; 7:1-4.

[18] Islam A, Safdar A, Malik A. Bacterial Vaginosis. J Pak Med Assoc. 2009; 59:601-04.
[19] Mittal V, Jain A, Pradeep Y. Development of modified diagnostic criteria for 

bacterial vaginosis at peripheral health centers in developing countries. J Infect 
Dev Ctries. 2012; 6:373-77.

[20] Gutman RE, Peipert JF, Weitzen S, Blume J. Evaluation of clinical methods for 
diagnosing bacterial vaginosis. Obstet Gynecol. 2005; 105:551-56.

[21] Neelam S, Sohail I. Rapid Clinical Diagnostic Tests for Bacterial Vaginosis and its 
Predictive Value. Int J Pathol. 2010; 8: 50-52.


