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Abstract 

BACKGROUND: The microbiological diagnosis of bacterial vaginosis is usually made using 
Nugent's criteria, a useful but rather laborious scoring system based on counting bacterial cell 
types on Gram stained slides of vaginal smears. Ison and Hay have simplified the score system to 
three categories and added a fourth category for micro flora with a predominance of the 
Streptococcus cell type. Because in the Nugent system several cell types are not taken into 
account for a final score, we carried out a detailed assessment of the composition of the vaginal 
micro flora in relation to standard Gram stain in order the improve the diagnostic value of the 
Gram stain. To this purpose we compared Gram stain based categorization of vaginal smears 
with i) species specific PCR for the detection of Gardnerella virginals and Atopobium vaginae 
and with ii) tDNA-PCR for the identification of most cultivable species. RESULTS: A total of 
515 samples were obtained from 197 pregnant women, of which 403 (78.3%) were categorized 
as grade I micro flora, 46 (8.9%) as grade II, 22 (4.3%) as grade III and 8 (1.6%) as grade IV, 
according to the criteria of Ison and Hay. Another 36 samples (7.0%) were assigned to the new 
category 'grade I-like', because of the presence of diphtheroid bacilli cell types. We found that 
52.7% of the grade I-like samples contained Bifidobacterium spp. while L. crispatus was present 
in only 2.8% of the samples and G. vaginalis and A. vaginae were virtually absent; in addition, 
the species diversity of this category was similar to that of grade II specimens. Based on the 
presence of different Lactobacillus cell types, grade I specimens were further characterized as 
grade Ia (40.2%), grade Iab (14.9%) and grade Ib (44.9%). We found that this classification was 
supported by the finding that L. crispatus was cultured from respectively 87.0% and 76.7% of 
grade Ia and Iab specimens while this species was present in only 13.3% of grade Ib specimens, 
a category in which L. gasseri and L. inners were predominant. CONCLUSION: Further 
refinement of Gram stain based grading of vaginal smears is possible by distinguishing 
additional classes within grade I smears (Ia, Iab and Ib) and by adding a separate category, 
designated grade I-like. A strong correlation was found between grade Ia and the presence of L. 
crispatus and between grade I-like and the presence of bifid bacteria. This refinement of Gram 
stain based scoring of vaginal smears may be helpful to improve the interpretation of the clinical 
data in future studies, such as the understanding of response to treatment and recurrence of 
bacterial vaginosis in some women, and the relationship between bacterial vaginosis and preterm 
birth. 
 


