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The vaginal microbiota is a complex ecosystem dominated by Lactobacillus spp.
(Lactobacillus crispatus, Lactobacillus gasseri, Lactobacillus iners, and Lactobacillus

jensenii) and a small number of anaerobic bacteria (1). Bacterial vaginosis (BV) is the main dys-
biosis in women of reproductive age (2) and is characterized by diminution in the number of
Lactobacillus spp. and the overgrowth of anaerobic bacteria such as Gardnerella, Prevotella,
Atopobium, Mobiluncus, Bifidobacterium, Sneathia, and Leptotrichia, among others (3, 4). Its
prevalence rates range from 20 to 60% according to the population studied, with an esti-
mated global incidence of 20 to 30% (5, 6); it is considered one of the main infectious proc-
esses at the vaginal level (7). The associated risk factors for the development of BV include
multiple sexual partners, the use of a vaginal douche, early onset of sexual activity, alcohol
consumption, a smoking habit, age, and race, among others (8, 9). Clinically, it presents in
asymptomatic or symptomatic form, and its main signs are the presence of a grayish dis-
charge, a strong “fishy” odor accompanied by a fetid amino odor, and, in rare cases, dysuria
and dyspareunia. In the clinical laboratory, the diagnosis of BV can be performed by the use
of two different methods, the Amsel criteria and the Nugent score, which allows for the classi-
fication of vaginal morphotypes as normal microbiota (scores of 0 to 3), mixed microbiota
(scores of 4 to 6), or BV (scores of 7 to 10) (4).

Use of the Amsel criteria represents an easier method for the diagnosis of BV and evalu-
ates clinical characteristics. A positive result is considered when three of the following four
established criteria are observed in a vaginal swab sample: the presence of “clue cells,” a
grayish vaginal discharge, pH of .4.5, and a positive amine test result (10% KOH) (10).
However, despite all of the information regarding the clinical relevance of the early diagno-
sis of BV, this vaginal condition is usually underdiagnosed or misdiagnosed, due to lack of
experience in the correct identification of clue cells (epithelial cells with attached coccoba-
cilli associated with the overgrowth of Gardnerella vaginalis or other anaerobic bacteria,
with more than .20% indicating BV) (11) or associated bacteria during the microscopic
observation of vaginal swab samples in a physiological saline solution. This problem could
be solved by the use of a stain that can be utilized for the adequate identification of cellu-
lar structures (clue cells) and bacterial morphotypes; our working group has employed an
easy, inexpensive, and fast dye solution that has permitted us to obtain adequate identifi-
cation of these structures. In addition, this could be useful for personnel with insufficient
experience working in a clinical laboratory performing the diagnosis of this condition.

The dye solution used, called A-S solution, contains Loeffler’s methylene blue and a 0.5%
safranin solution, mixed at a ratio of 7:3. Methylene blue-stained bacteria and safranin-stained
epithelial cells, in conjunction with the staining of both structures, aid in the adequate identifi-
cation of clue cells, even at low magnification (magnification of�100) (Fig. 1A to E). Also, per-
fect identification and classification of the bacterial morphotypes associated with BV as curved
bacilli or coccobacilli (Fig. 1F) attached to squamous epithelial cells and polymorphonuclear
leukocytes (Fig. 1G) are possible. In addition, during the time that this dye solution has been
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employed in our laboratory, we have observed that it can be utilized for the presumptive
identification of cellular alterations associated with inflammatory processes and koilocytes
related to human papillomavirus (HPV) infection (which needs further analysis) (Fig. 1H and I).

Our pilot study included the evaluation of 1,128 wet preparations of vaginal swab sam-
ples to search for clue cells (.20% was considered positive) using the A-S dye solution,
and the diagnosis of BV was performed using Amsel criteria and Nugent scores. A total of
93.21% of the patients with BV had.20% clue cells employing the one-step staining method,
whereas 98.58% of the healthy patients had,20% clue cells (Table 1). Also, a comparison was

FIG 1 Examples of the usefulness of the A-S dye solution in the diagnosis of BV. (A and B) Fresh observation of
a normal squamous epithelial cell (A) and clue cells (B) in a nonstained sample. (C to E) Normal squamous epithelial
cells (with normal morphology) and examples of clue cells in samples from patients with BV using the A-S dye
solution. (F) Bacterial morphotypes attached to the surface of epithelial cells, including curved bacilli (red arrow)
and a coccobacillus (black arrow). (G) Leukocytes (polymorphonuclear). (H) Presumptive koilocyte (associated with HPV
infection) with karyomegaly and perinuclear halo (yellow arrow). (I) Group of squamous epithelial cells with inflammation-
related changes such as karyomegaly (green arrow) and perinuclear halo (yellow arrow) during Candida infection
(blue arrow) (1000X amplification).

TABLE 1 Relation between clinical diagnosis and the number of clue cells observed using
the dye solution

Proportion of clue cells using dye solution

Diagnosis (no. [%])a

Healthy BV
,20% 836 (98.58) 19 (6.79)
.20% 12 (1.42) 261 (93.21)
Total 848 (100) 280 (100)
aDiagnosis was performed using Nugent scoring and the Amsel criteria.
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performed between the Amsel criteria and Nugent scoring and the observation of clue cells
(,20% or.20%). With the Amsel criteria, 97.78% of the subjects with 0, 1, or 2 positive crite-
ria (considered healthy) exhibited ,20% clue cells, whereas 95.6% of the patients with 3 or 4
positive criteria (considered to have BV) had.20% clue cells. With the Nugent scoring system,
among the patients with ,20% clue cells, 76.49% had scores of 0 to 3 (normal microbiota),
21.29% had scores of 4 to 6 (mixed microbiota), and 2.22% had scores of 7 to 10 (BV). In con-
trast, in the group with.20% clue cells, 95.6% had scores of 7 to 10, which is commonly asso-
ciated with BV (Table 2).
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TABLE 2 Comparison of the diagnostic criteria used for BV and the proportion of clue cells
observed using the dye solution

Diagnostic finding

No. (%) of samples with proportion of clue cells ofa:

<20% >20% Total
Amsel criteria
None 274 (32.05) 0 (0.0) 274 (24.29)
1 or 2 562 (65.73) 12 (4.409 574 (50.89)
3 or 4 19 (2.22) 261 (95.60) 280 (24.82)
Total 855 (100.0) 273 (100.0) 1,128 (100.0)

Nugent score
0–3 654 (76.49) 1 (0.37) 655 (58.07)
4–6 182 (21.29) 11 (4.03) 193 (16.11)
7–10 19 (2.22) 261 (95.60) 280 (24.82)
Total 855 (100.0) 273 (100.0) 1,128 (100.0)

aThe number of clue cells was obtained using the A-S dye solution.
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