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Summary

Aim: To evaluate the presence of infectious agents for vaginitis in patients with ASCUS. Methods: 33,388 patients who underwent
cervical-vaginal cytology from 08/1993 to 05/2002 were included in the study, and 1,104 (3.4%) presented positive ASCUS. The
appraised infectious agents were Coccobacilli, Candida sp, Trichomonas vaginalis, and clue cells (Gardnerella vaginalis). Results:
In the group with ASCUS a larger frequency of Coccobacilli (22.37%) and Trichomonas vaginalis (5.25%) was found when com-
pared with the group with negative ASCUS (17.79% and 3.98%, respectively; p < 0.05). Cytolysis occurred more frequently in
patients with ASCUS (3.8 vs 6.3%, first phase and 4.5 vs 10%, second phase). Conclusions: We believe that some diagnoses of
ASCUS can be induced by the presence of infectious agents for vaginitis, mainly cocci and coccoides. ASCUS occurs more fre-
quently in the first phase of the menstrual cycle, therefore in less acid vaginal pH.
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Introduction

One of the methods for diagnosing preneoplastic
lesions of the uterine cervix may begin with abnormal
results from cervicovaginal material collected on a slide
and stained using the Papanicolaou method. Various cyto-
logical classifications for these lesions have been used.
The Bethesda system for cervicovaginal cytological diag-
nosis was introduced in 1988 and had the objective of fur-
nishing uniform terminology. After using this system for
a period of time, it was observed that findings of atypical
squamous cells of undetermined significance (ASCUS)
were the most commonly encountered diagnosis from
cervicovaginal cytology [1]. This category relates to cel-
lular squamous abnormalities that are not diagnostic for
inflammatory reaction or preneoplasia, or that represent
conditions that qualitatively and quantitatively are insuf-
ficient to be interpreted as cervical intraepithelial neopla-
sia (CIN)  [2, 3]. 

The National Cancer Institute of the United States has
concluded that a diagnosis of ASCUS is expected in
around 5% of the patients, and that greater frequency may
indicate misuse of the term [4]. The American College of
Obstetrics and Gynecology suggests that patients with at
least two consecutive diagnoses of ASCUS, or one diag-
nosis of ASCUS with the presence of a high-risk factor
(such as infection by human papillomavirus, smoking or
multiple sexual partners) should undergo complementary
assessment [5]. 

An extensive and diverse spectrum of pathogenic and
nonpathogenic organisms can be observed in the vaginal

microflora [6]. Different studies carried out with the
objective of establishing the frequencies of the most com-
mon infectious agents for vaginitis have shown a variety
of results. The prevalence found for Gardnerella vagi-
nalis has ranged from 8% to 75%, Candida albicans from
2.2% to 30% and Trichomonas vaginalis from zero to
34% [6-14].

Previous studies by our group have demonstrated that
the frequency of infectious agents for vaginitis may be
influenced by the presence of the uterine cervix, or may
even vary according to the different decades in which the
tests were performed [15, 16]. This leads us to wonder
whether the frequency of these agents might be related to
a diagnosis of ASCUS.

Another point is the difference in vaginal pH that is
found between the first and second phase of the menstru-
al cycle. The second phase is more acidic than the first
phase [17]. The question that arises is whether this greater
acidity in the second phase of the menstrual cycle might
influence a cytologist’s interpretation of a diagnosis of
ASCUS.

One of the difficulties in interpreting cytological tests is
the presence of inflammation. The few studies available
in the literature have demonstrated that infectious agents
have a strong influence on cell alterations, thereby pro-
ducing different interpretations. In a study by our group
comparing the cytological findings proposed by two dif-
ferent protocols (Bethesda and Emilia-Romagna), bacter-
ial vaginosis was found more frequently in women whose
cytological tests revealed ASCUS [18].

Our aim in the present study was to contribute towards
this topic, to lead to a better understanding and compre-
hension of women with a cytological diagnosis ofRevised manuscript accepted for publication May 28, 2007

[1294/27]

Frequency of infectious agents for vaginitis in patients
with a cytological diagnosis of atypical squamous cells

of undetermined significance 

N.R. Tirone1, C.E.V. Souza1, M.A. Michelin2, E.F.C. Murta1

1Research Institute of Oncology (IPON)/Discipline of Gynecology and Obstetrics
2Discipline of Immunology, Federal University of Triangulo Mineiro (UFTM), Uberaba, MG (Brazil)



Frequency of infectious agents for vaginitis in patients with a cytological diagnosis of atypical squamous cells etc.  145

ASCUS. The term ASCUS is controversial and the ques-
tion needs to be asked as to whether the presence of infec-
tious agents might contribute towards making this inter-
pretation. To address this question, our objective was to
analyze the age group, phase of the menstrual cycle and
frequency of infectious agents (as seen on Papanicolaou
smears) among women with a cytological diagnosis of
ASCUS.

Material and Methods

Patients 

A retrospective study covering the period between August 1993
and May 2002 was conducted. Evaluations were made on the
results from 33,388 patients who underwent routine cervicovagi-
nal cytological tests at the cytopathology service of the Federal
University of the Triangulo Mineiro (UFTM). Of these, 1,104
(3.4%) presented ASCUS (i.e. ASCUS-positive) and 32,284
(96.6%) did not present atypia corresponding to a diagnosis of
ASCUS (i.e., ASCUS-negative). All the patients were assessed
for the presence of coccobacilli, Candida sp, Trichomonas vagi-
nalis, clue cells (Gardnerella vaginalis) and cytolysis.

Samples of endocervical material (brush) and cervical and
vaginal material (spatula) were obtained from patients who did
not undergo hysterectomy. The material collected was fixed in
ethyl alcohol and stained using the Papanicolaou method. The
interpretations were performed by doctors specializing in
cytopathology, all using the same diagnostic criteria in relation
to Doderlein bacilli, cytolytic flora, cocci and coccoids, clue
cells, Trichomonas vaginalis and Candida sp.

Women were excluded from the study if they presented bac-
terial vaginosis or had had active vaginal bleeding or sexual
relations, or had used vaginal douches or medication, within the
48 hours preceding sample collection.

This study was granted approval by the Research Ethics
Committee of the Federal University of the Triângulo Mineiro.

Cytological criteria [19, 20, 21]

The diagnosis of ASCUS was based on the Bethesda criteria:
karyomegaly with an increased nucleus/cytoplasm ratio; slight
irregularity of the nucleus with mild hyperchromasia and chro-
matin, without granulation; binucleation and mild dyskariosis;
keratosis and atypical parakeratosis.

The following criteria were used as cytological diagnostic
parameters: clue cells – squamous cells covered with coc-
cobacilli, for which the cytoplasmic margins presented as stains;
Candida sp – pseudohyphae seen, weakly stained with eosin or
sometimes with hematoxylin, and/or small spores (diameters of
2-4 nm), stained pale pink; Trichomonas vaginalis – single-cell
organism of ovoid or rounded shape (diameter of 8-20 nm), with
pale or grayish cytoplasm, possibly with eosinophilic granules
at the center of the cytoplasm, and a vesicular nuclear format or
half-moon shape that was clearly stained using hematoxylin;
Cytolysis – defined as a pale coloration, with a vesicular nucle-
us and little or no cytoplasm in intermediate cells from the cer-
vicovaginal material; Coccobacilli – bacillary and coccal organ-
isms, diffusely scattered in groups or microcolonies; and
Lactobacilli – presence of elongated bacillary structures.

Statistical analysis

The chi-square test was used for statistical analysis, with the
significance level set at less than 0.05.

Results

In the group of women with a diagnosis of ASCUS,
greater frequencies of Coccobacilli (22.37%) and
Trichomonas vaginalis (5.25%) were found than in the
ASCUS-negative group (17.79% and 3.98%, respective-
ly); p < 0.05 (Table 1).

Table 2 shows the patients divided according to the
phase of the menstrual cycle, taking the first phase as the
first to the 15th day and the second phase as the 16th to the
30th day. The majority of the women with a diagnosis of
ASCUS (56.5%) were in the first phase of the menstrual
cycle, although this finding did not have statistical signif-
icance (p = 0.53). Thus, there was a greater frequency of
Trichomonas vaginalis (6.7%; p = 0.0358) among the
ASCUS-positive patients presenting the first phase of the
cycle than among the ASCUS-negative patients present-
ing the first phase of the cycle. 

There were no differences in the frequencies of coc-
cobacilli and cytolysis when the groups were divided
according to the phase of the cycle. Coccobacilli remained a
more frequent finding among ASCUS-positive patients in
both the first and second phase, and cytolysis in the ASCUS-
negative patients in both the first and second phase. 

When divided by age (Table 3), the women in the
ASCUS-positive group aged between 31 and 40 years
presented a greater frequency of Trichomonas vaginalis
(6.8% vs 4.4%; p = 0.0437) than did the same age group
in the ASCUS-negative group. There were also higher
numbers of lactobacilli (80.4%; p < 0.0001) than the
70.5% presented by the ASCUS-negative group. 

Table 1. — Total number of patients with positive ASCUS, 
negative ASCUS and frequency of infectious agents.

Positive ASCUS Negative ASCUS
(N = 1.104) (N = 32.284)

N % N %

Cytolysis* 47 4.25 2,592 8.02
Coccobacilli* 247 22.37 5,744 17.79
Clue cells 196 17.75 5,968 18.48
Candida sp 216 19.56 6,072 18.80
Trichomonas vaginalis** 58 5.25 1,288 3.98
Lactobacilli 789 71.46 23,007 71.26

* p < 0.0001, ** p = 0.0358.

Table 2. — Distribution of patients in the first phase (1st-15th

day) and second phase (16th-30th day) of the menstrual cycle.

First phase Second phase

Positive ASCUS Negative ASCUS Positive ASCUS Negative ASCUS
56.52% (N = 624) 53.64% (N =  17315) 43.47% (N = 480) 46.35% (N = 14969)

N % N % N % N %

Cytolysis 24 3.8 1,092 6.31 22 4.5 1,501 10.02

Coccobacilli 138 22.13 3,208 18.5 107 22.24 2,538 16.9
Clue cells 102 16.3 3,330 19.2 93 19.3 2,639 17.6
Candida sp 110 17.6 2,904 16.7 105 21.8 3,169 21.1
Trichomonas
vaginalis 42 6.75 751 4.3 15 3.1 538 3.5
Lactobacilli 452 72.4 12,316 71.1 336 70.0 10,692 71.4
Comparison among positive and negative ASCUS: 1 p = 0.0124, 2 p < 0.0001, 3 p
= 0.0238, 4 p = 0.0002, 5 p = 0.0358. 
Note: some patients had more than one infection.
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In the ASCUS-positive group over the age of 40 years,
there was a higher frequency of Candida sp (19.9%; p =
0.0006) than in the same age group of the ASCUS-nega-
tive group (14.4%).

Discussion

The diagnosis of ASCUS is still a term leading to much
discussion, given that the interpretation differs among
pathologists. One large difficulty in interpreting cytologi-
cal tests when a diagnosis of ASCUS is given is the
inflammation caused by infectious agents such as
Candida sp and Trichomonas vaginalis that lead to the
development of vaginitis. This discussion is longstanding.
In one study published in 1996, in which 50 cervicovagi-
nal smears were analyzed, 16 were initially interpreted as
ASCUS and 34 as normal. After reviewing the Bethesda
criteria for ASCUS, and identifying the changes associat-
ed with the presence of Candida sp (focal hyperchroma-
sia, orangeophilia and perinuclear halos), ten of the 16
cases of ASCUS were reclassified as normal [22]. Thus,
it was demonstrated that the infectious agents had a
strong influence on cell alterations that produced erro-
neous interpretations and diagnoses. 

Our findings demonstrated that coccobacilli were more
frequently found among ASCUS-positive women. This
may reinforce the possibility that there might be a rela-
tionship between ASCUS and bacterial vaginosis.
According to the discussion in a review of the Bethesda
criteria (Bethesda System 2001), one modification to the
nomenclature would be removal of flora with
Coccobacilli, which would be replaced by suggestions of
vaginosis [23]. A previous study by our group found
greater frequency of bacterial vaginosis in patients with a
diagnosis of ASCUS, thus favoring neoplasia [18].
Another interesting finding was the greater presence of T.
vaginalis in ASCUS-positive women. Findings of T. vagi-

nalis in cytological tests have dropped in frequency over
recent decades to around 3% [6]. It seems that this find-
ing is much greater among ASCUS-positive women (5%)
although, because of the low numbers, it is improbable
that the presence of this infectious agent for vaginitis
would lead to a cytological interpretation of ASCUS.

These affirmations demonstrate that there is a strong
relationship between the presence of infectious agents
and the presence of ASCUS. The basis for this is studies
that have demonstrated classifications for bacterial vagi-
nosis [24, 25], in which all the classes demonstrated that
the presence of coccobacilli was one of the factors
involved in bacterial vaginosis. Our suggestion is that the
simple presence of coccobacilli may be a factor to be con-
sidered in cell alterations, and it may influence the inter-
pretation of the results regarding ASCUS.

Vaginal pH is related to the phase of the menstrual
cycle, and it is known that it is higher during the men-
struation phase (1-5 days) and proliferative phase (8-12
days) of the cycle than in the secretory phase (18-22 days)
[26]. Our results showed that a greater number of women
with a diagnosis of ASCUS were in the first phase of the
cycle (1st-15th day; 56.5%), versus 43.4% in the second
phase (16th-30th day), which leads us to suggest a hypoth-
esis that the lower vaginal pH that occurs in the secretory
phase of the cell cycle does not influence the cytological
alterations associated with ASCUS. Another fact that
reinforces this finding is that cytolysis (an event that is
related to lower pH) occurred almost twice as often
among the ASCUS-negative women.   

In the United States, it has been estimated that 3.5 mil-
lion colpocytological tests give rise to a diagnosis of
some abnormality every year, of which approximately 2.5
million are interpreted as ASCUS [27]. The estimates
have suggested that 10-20% of the women with ASCUS
have high-grade intraepithelial lesions, and that one in
every 1,000 has invasive cancer [23]. Because of this

Table 3. — Distribution of patients by age.

Positive ASCUS Negative ASCUS
(N = 1.104) (N = 32.284)

Age < 20  % 21-30   % 31-40   % > 41   % < 20   % 21-30   % 31-40   % > 41    %
(N) (109)   % (348)   % (337)   % (251)   % (3,065)   % (100,26)   % (11,691)   % (7,494)    %

Cytolysis 1 0.91 20 5.7 16 4.7 9 3.6 249 8.11 862 8.5 954 8.12 529 7.03

Coccobacilli 25 22.9 76 21.84 81 24.05 61 24.7 607 19.8 1,713 17.0 1,979 16.9 1,449 19.3

Clue cells 26 23.8 59 16.9 62 18.3 41 16.3 640 20.8 1,685 16.8 2,262 19.3 1,384 18.4

Candida sp 20 18.3 76 21.8 67 19.8 50 19.96 658 21.4 2,167 21.6 2,164 18.5 1,083 14.4

Trichomonas
vaginalis 4 3.7 14 4.0 23 6.87 14 5.5 120 3.9 319 3.1 526 4.4 326 4.3

Lactobacilli 70 64.2 253 72.7 271 80.48 176 70.1 2,103 68.6 7,367 73.4 8,250 70.5 5,279 70.4

Comparison among women with positive and negative ASCUS: 1, 2, 3All women in the ASCUS-negative group presented a greater fre-
quency of cytolysis, respectively: p = 0.0061 (< 20 years), p = 0.0233 (31-40 years), p = 0.0333 (> 41 years). 4Women in the ASCUS-
positive group aged between 21 and 30 years presented a greater frequency of coccobacilli (p = 0.0210). 5Women in the ASCUS-pos-
itive group aged between 31 and 40 years presented a greater frequency of coccobacilli (p = 0.0006). 6Women in the ASCUS-posi-
tive group aged > 40 years presented a greater frequency of Candida sp. (p = 0.0159). 7Women in the ASCUS-positive group aged
between 31 and 40 years presented a greater frequency of Trichomonas vaginalis (p = 0.0437). 8In the ASCUS-positive group aged
between 31 and 40 there were also higher numbers of lactobacilli (p < 0.0001) than in the ASCUS-negative group.
Note: some patients had more than one infection.
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undetermined nature, diagnoses of ASCUS create great
doubt for doctors, since this category may represent some
lesion, and delaying the diagnosis could alter the progno-
sis for the patient. It also creates anxiety for the patients,
because the possibility of malignant disease has not been
discarded. Our results demonstrated that there was greater
frequency of coccobacilli and T. vaginalis in the women
with a diagnosis of ASCUS; the greatest number of
women with Trichomonas were in the group aged
between 31 and 40 years; and Candida sp was most fre-
quent among ASCUS-positive women aged over 40
years, as we had already shown in another study by our
group [16]. These results lead us to believe that it is pos-
sible that many diagnoses of ASCUS are being induced
by the presence of infectious agents for vaginitis, particu-
larly cocci and coccoids, and that ASCUS findings are
more frequent in less acidic vaginal pH. Treatment of
these alterations is recommended for better interpretation
of ASCUS.

Acknowledgement

We thank CNPq and FAPEMIG for financial support.

References
[1] National Cancer Institute Workshop. The 1988 Bethesda System

for reporting cervical/vaginal diagnosis. J. Am. Med. Assoc., 1989,
262, 931.

[2] Davey D.D., Nielsen M.L., Naryshkin S., Robb J.A., Cohen T.,
Kline T.S.: “Atypical squamous cells of undetermined signifi-
cance”. Arch. Pathol. Lab. Med., 1996, 120, 440.

[3] Ergeneli M.H., Duran E.H., Ergini T., Demirhan B., Erdogen M.:
“Atypical squamous cells of undetermined significance clinical
experience in a Turkish university hospital”. Eur. J. Obstet.
Gynecol. Reprod. Biol., 2001, 96, 108.

[4] Kurman R.J., Henson D.E., Herbst A.L., Noller K.L., Schiffman
M.H.: “Interim guidelines for management of abnormal cervical
cytology”. JAMA, 1994, 271, 1886.

[5] Sherman M.E., Schiffman M.H., Erozan Y.S., Wacholder S.,
Kurman R.J.: “The Bethesda System. A proposal for reporting
abnormal cervical smears based on the reproducibility of cytolog-
ic diagnosis”. Arch.  Pathol. Lab. Med., 1992, 116, 1155.

[6] Adad S.J., Lima V.R., Sawan Z.T.E., Silva M.L.G., Souza M.A.H.,
Saldanha J.C. et al.: “Frequency of Trichomonas vaginalis,
Candida sp, and Gardnerella vaginalis in cervical-vaginal smears
in four different decades”. São Paulo Med. J., 2001, 119, 200.

[7] Mirza N.B., Nsanze H., D’Costa L.J., Piot P.: “Microbiology of
vaginal discharge in Nairobi, Kenya”. Br. J. Vener. Dis., 1983, 59,
186.

[8] Oyarzún E.E., Poblete A.L., Montiel F.A., Gutiérrez P.H.:
“Vaginosis bacteriana: diagnostico y prevalencia”. Chil. Obstet.
Gynecol., 1996, 61, 28.

[9] Ray A., Gulati A.K., Pandey L.K., Pandey S.: “Prevalence of com-
mon infective agents of vaginitis”. J. Commun. Dis., 1989, 21, 241.

[10] Rivera L.R., Trenado M.Q., Valdez A.C., Gonzalez C.J.C.:
“Prevalencia de vaginits y vaginosis bacteriana: associación com
manifestaciones clínicas de laboratório y tratamiento”. Ginec. y
Obstet. Mex., 1996, 64, 26.

[11] Rossi G.G., Mendoza M.: “Incidencia de tricomoniasis vaginal em
la consulta externa de ginecologia”. Bol. Méd. postgrado, 1996,
12, 34. 

[12] Toloi M.R.T., Franceschini A.S.: “Exames colposcópicos de roti-
na: Aspectos laboratoriais e patológicos”. J. Bras. Ginec., 1997,
107, 251.

[13] Hart G.: “Factors associated with trichomoniasis, candidiasis and
bacterial vaginosis”. Int. J. STD AIDS, 1992, 4, 21.

[14] Konje J.C., Otolorin E.O., Ogunniyi J.O., Obisesan K.A., Ladipo
A.O.: “The prevalence of Gardenerella vaginalis, Trichomonas
vaginalis and Candida albicans in the cytology clinic at Ibadan,
Nigeria”. Afr. J. Med. Sci., 1991, 20, 29.

[15] Murta E.F.C., Souza M.A., Araújo Junior E., Adad S.J.: “Incidence
of Gardnerella vaginalis, Candida sp and human papilloma virus
in cytological smears”. São Paulo Med. J., 2001, 118, 105. 

[16] Murta E.F.C., Silva A.O., Silva E.A.C., Adad S.J: “Frequêncy of
infectious agents for vaginitis in non-and hysterectomized
women”. Arch. Gynecol. Obstet., 2005, 273, 152.

[17] Murta E.F.C, Barcelos A.C.M.: “Relation between vaginal an
endocervical pH in pre and post-menopausal women”. Arch.
Gynecol. Obstet., 2005, 272, 211.

[18] Barcelos A.C.M., Adad S.J., Michelin M.A., Murta E.F.C.:
“Atypical squamous cells of undetermined significance: Analysis
of microbiology, cytological criteria and clinical correlate”.
Tumori, 2006, 92, 214.

[19] Gupta P.K.: “Microbiology, inflammation, and viral infections”.
In: Bibbo M. (ed.): “Comprehensive Cytopathology”. Phila del -
phia, WB Saunders, 1997, 125.

[20] Solomon D.: “The Bethesda system for cervicovaginal cytopathol-
ogy”. In: Bibbo M. (ed.): “Comprehensive Cytopathology”. Phila -
del phia: WB Saunders, 1997, 93.

[21] Wied G.L., Bibbo M.: “Hormonal cytology”. In: Bibbo M. (ed.):
“Comprehensive Cytopathology”. Philadelphia, WB Saunders
Company, 1997, 101.

[22] Miguel N.L., Lachowicz C.M., Kline T.S.: “Candida-related
changes and ASCUS: a potential trap!”. Diagn. Cytopathol., 1996,
16, 83.

[23] Solomon D., Davey D., Kurman R., Moriarty A., O’Connor D.,
Prey M. et al.: “The 2001 Bethesda System: terminology for
reporting results of cervical cytology”. JAMA, 2002, 287, 2114.

[24] Nugent R.P., Khrohn M.A., Hillier S.L.: “Reliability of diagnosing
bacterial vaginosis is improved by a standardized method of gram
stain interpretation”. J. Clin. Microbiol., 1991, 29, 297.

[25] Giacomini G., Calcinai A., Moreti D., Cristofani A.R.: “Accuracy
of cervical/vaginal cytology in the diagnosis of bacterial vagi-
nosis”. Sex. Trans. Dis., 1998, 25, 24.

[26] Caillouette, J.C., Sharp, C.F. Jr., Zimmerman, G.J., Roy S.:“
Vaginal pH as a marker for bacterial pathogens and menopausal
status”. Am. J. Obstet. Gynecol., 1997, 176, 1270.

[27] ASCUS-LSIL Triage Study (ALTS) Group. “Results of a random-
ized trial on the management of cytology interpretations of atypi-
cal squamous cells of undetermined significance”. Am. J. Obstet.
Gynecol., 2003, 188, 1383.

Address reprint requests to:
E.F.C. MURTA, M.D.
Research Institute of Oncology
(IPON)/Discipline of Gynecology and
Obstetrics - Federal University of
Triangulo Mineiro - Av. Getúlio
Guaritá, s/n – Abadia – Uberaba, Minas
Gerais (Brazil)
e-mail: eddiemurta@mednet.com.br


