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ABSTRACT

The prevalence of Candida albicans infection in women attending Muhammadu Abdullahi Wase
specialist Hospital was investigated in relation to use of contraceptives. A total of 100 high vaginal
swabs were collected and examined for Candida albicans infections using wet preparation, germ
tube test and Gram-staining. A structured questionnaire was administered to the study subjects to
derive information on contraception practice. The study revealed an overall infection prevalence of
13.0%, without significant association with the use of contraceptives (P>0.05), frequency of
contraception (P>0.05), age-groups (years) of the subjects (P>0.05), and type of marriage;
polygamy (13.04%) and monogamy (12.99%) (P>0.05). However, infection prevalence was found
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only among age-groups 21-25 (20.0%), 26-30 (8.7%) and 31-35 (20.0%). Prevalence of Candida
albicans infection concerning a type of contraceptive use is: injection (11.63%), pills (16.67%),
implants (36.36%) and IUDs (0.0%), while non-users had 7.14% with the statistically significant
association (P<0.05). The findings revealed little influence of contraception on the prevalence of
vulvovaginal candidiasis due to C. albicans infection with the IUDs even playing safer than other
methods of contraception used by the study population.

Keywords: Candida albicans; prevalence,; contraceptives; polygamy; monogamy.

1. INTRODUCTION

Candida albicans is the most common human
fungal pathogen and is naturally found in healthy
human digestive and reproductive tracts as
commensals [1,2]. Candida has recently
garnered much attention due to its potential to
cause life-threatening systemic infections.
Additionally, Candida albicans has become a
common issue in hospitals, especially in
intensive care units where close quarters allow
for pathogens to spread rapidly [3]. Fungal
infections have always been difficult to treat,
especially in patients with weakened or
compromised immune systems [4]. In pregnancy,
vaginal candidiasis is common due to altered pH
and sugar content in vaginal secretions [5].
Increased estrogen level during pregnancy
produces more glycogen in the vagina and it also
has a direct effect on yeast cells, causing it to
grow faster and stick more efficiently with the
walls of the vagina. The incidence of candidiasis
is almost doubled in pregnant women particularly
in the third trimester compared to the non-
pregnant women. It has been estimated that up
to 40% of pregnant women worldwide may have
vaginal colonization by Candida species [6].
Vulvovaginal candidiasis is a significant cause of
morbidity, especially in the pregnant population.
It can cause abortion, candida chorioamnionitis
and subsequent preterm delivery [7]. Candidiasis
can also be transmitted through sexual
intercourse or from mother to infants, during
delivery or breastfeeding. It could be by contact
with excretions of mouth, skin, and faces from
patients or carrier; dissemination candidiasis may
originate from mucosal lesions, unsterile narcotic
injections, catheters [8]. Several factors can be
associated with increased rate of vaginal
colonization by C. albicans. These include
pregnancy, use of high estrogen content and oral
contraceptives [9,10], uncontrolled diabetes
mellitus  [10,11], prolonged use of broad-
spectrum antibiotics [12] which kill the beneficial
bacteria, lactobacilli, allowing yeast overgrowth,
poor dietary habits and poor personal hygiene.
Risk factors associated with Candida albicans

infections are pregnancy, use of contraceptives,
menstruation [1,2], abuse of antibiotics [13],
wearing tight underwear [14], inadequate vaginal
therapy [15], maternal complications in STls, and
urinogenital tract infections [16]. Several Candida
species are commensals and colonise the skin
and mucosal surface of humans. Critically ill or
otherwise immunocompromised patients are
more prone to develop both superficial and life-
threatening Candida infections [17]. Candida
albicans is the predominant cause of invasive
fungal infections [18] and represent a serious
public health challenge with increasing medical
and economic importance due to the high
mortality rates and increased costs of care and
duration of hospitalization [19,20]. Poor social
economic status, inadequate knowledge, lack of
diagnostic facilities and shortage of effective
treatment all contribute to the high incidence of
sexually transmitted and reproductive tract
infections [21,22]. Candidiasis is the most
common opportunistic fungal infection [3] with
the prevalence appearing to be on the increase
[23], and in Nigeria about 28 million women are
affected [24]. Such increase may suggest
multiple interacting risk factors for the infection
[25], hence the need to determine the role of
contraception on the prevalence of the disease.

2. MATERIALS AND METHODS
2.1 Study Population

The study was carried out at Muhammad
Abdullahi Wase Specialist Hospital, Kano, and
the entire women who constituted the study
subjects were mostly Hausa by tribe and Muslim
by faith that have a belief in polygamous type of
marriage attending the family planning clinic and
the laboratory of the hospital. The subjects
enrolled in the study were between 16 and 45
years of age and of different family background.
Out of this population, purposive sampling was
used to select 100 subjects who consented to
participate in the study and who fit the criteria of
the study population, such as the use of any type
of contraceptive during recruitment, or




discontinue usage for some time due to some
reasons. The sample size was determined based
on the speculation on the number of women
practicing contraception because of difficulty in
acceptance of the contraception practice mainly
for religious and traditional beliefs as well as
difficulty in convincing and having consented
volunteers after painstaking explanation of the
study as it involved examination of reproductive
tract. Those subjects not using contraceptives
were used as control.

2.2 Ethical Clearance

For adherence to ethical consideration, consent
for strict and confidential use of information was
sought, and was formally granted. After this, the
participants were given a pre-test counseling for
STIs by a trained counselor. As the research
involved ethical issues, consent and approval
was requested and received from Kano State
Hospital Management Board, Director Medical
and Ethical Committee of the hospital and the
study subjects.

2.3 Questionnaire Administration

A structured questionnaire was designed for the
purpose of this research and administered to
consented individuals of child-bearing age (16 to
45 years). The questionnaire contained the
necessary information on demography and risk
factors relevant to the research objectives such
as marital status, parity, contraception and type
of contraceptives used.

2.4 Collection of Samples

Prior to sample collection, 70% alcohol was
swabbed in the area to remove any bacterial
contaminant. A total of 100 high vaginal swab
(HVS) samples were collected from the study
subjects. Sterile cotton wool swabs were used in
collecting the high vaginal swab (HVS) samples.
The vaginal smear was obtained from a posterior
fornix of the vagina using sterile swab sticks
labeled accordingly. The collected HVS samples
were screened the presence of yeast using 3
different procedures for accuracy of the result.

2.5 Wet Preparation

Sabouraud Dextrose Agar (SDA) supplemented
with  0.05mg/mL chloramphenicol, to avoid
contamination, was put in a petri dish after
preparation, and was preserved inside the fridge,
when the sample was taken the media is put
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inside the drying oven for it to dry and then allow
it to cool, then the media was inoculated with the
sample taken on the swap stick after that the
place inoculated was strike all-over the media
using wire loop and it was kept upside down
inside the incubator at 37°C for 3 days for
culturing. After culturing the media the sample
was taken using wire loop and put on a glass
inside in a drop of normal saline and covered
with a coverslip and viewed under light
microscope for identification of the yeast cells
using x10 objective. By the end of incubation
period, colonies of C. albicans appear as
creamy, pasty and smooth, and have a yeasty
odour [26].

2.6 Gram Staining

A drop of sterile physiological saline was put on a
glass slide and a colony from the culture was
picked from the media plate using a wire loop
and put inside the drop of normal saline on the
glass slide, was allowed to air dry, put it in a
rake, and methyl violet poured on it for 60
seconds, and water poured until the reagent had
gone from the slide, the slide was drained,
Lugol’s iodine poured for 60 seconds, water
poured and drained, acetone poured, water
poured and drained, safranin poured for 2
minutes and water poured and drained , then it
was kept on the rack to air dry. It was viewed
under the light microscope after putting a drop of
immersion oil on the slide using x10 objective for
presence of any yeast.

2.7 Germ Tube Test

One milliliter (1ml) of human blood serum was
taken using a pipette and placed inside the test
tube, and using a sterile wire loop a cultured C.
albicans colony on the SDA was transferred in to
the test tube and incubated at 37°C for 3 hours.
A drop of yeast-serum suspension was placed on
microscopic glass slide, covered with cover slip
and viewed under the microscope for
identification of Candida albicans. Presence of
germ tube without constrictions at the yeast
origin confirmed C. albicans infection [26].

2.8 Data Analysis

Descriptive statistics was used in the analysis of
the data, and this involves the use of tables and
percentages. Inferential statistics involving chi-
square test was also used to determine the
possible relationship among the variables of the
study.



3. RESULTS

3.1 Prevalence of Candida albicans
Infection

The result in Table 1 shows an overall

prevalence of 13.0%, with infection prevalence
among 21-25, 26-30, and 31-35 age groups each
with 9.0%, 2.0% and 2.0% prevalence of C.
albicans infection of 20.0%, 8.7% and 20.0%
respectively. No infection was detected in age-
groups <20 and =36years. There was no
significant association between age-group and
prevalence of Candida albicans infection among
the subjects ()(2 = 12.00, P = 0.29). Hence, age-
group and Candida albicans infection are
independent among the study subjects. The
record of the prevalence of Candida albicans
infection in relation to the type of marriage is
presented in Table 2 which shows that 23% in
polygamous marriage as against 77% that are
monogamous. The result revealed a prevalence
of infection in 13.04% and 12.99% in the subjects
practicing polygamous and monogamous
marriage respectively. There was no significant
association between infection prevalence and
type of marriage (x° = 2.00, P = 0.15).

3.2 Prevalence of Candida albicans
Infection in Relation to Contraception
Practice

The results in Table 3-5 presented information on
the use, type and frequency of contraception
among the study subjects. Of the 72 subjects
that practice contraception, 15.28% (11/72) are
positive for C. albicans infection, while only
7.14% (2/28) of non-users are positive for the
infection (Table 3) without statistical significance
(x> = 2.00, P = 0.15). The result on the
prevalence of Candida albicans infection and
type of contraceptives used is reported in Table
4. Out of the 72 subjects that use contraceptives,
43% use injections, 12% use pills, 11% use
hormonal implants and 6% use IUDs. The
prevalence of infection was in the following trend;
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11.63% (injections), 16.67% (pills) and 36.36%
(implants). The highest infection was therefore
among the subjects using hormonal implants.
However, there was a significant difference
between contraception type and C. albicans
infection at P<0.05. The result on the frequency
of contraception among contraceptive users is
presented in Table 5. Of the 72 positive cases,
the frequency is 34.72% (not often), 56.94%
(often) and 8.33% (very often) with infection
prevalence of 16.0%, 7.32% and 66.67%,
respectively, though without any significant
difference (P>0.05).

4. DISCUSSION

The findings of this research reveal that Candida
albicans infection does not depend on age
group, marriage type or occupation of the study
subjects. However, there was a higher
prevalence of infection among the respondents
who are working and frequently
usingcontraceptives, particularly implants and
thosepracticing polygamous marriage with past
history of sexually-transmitted diseases (STDs).
This is in conformity with the reports by CDC [10]
and Alli et al. [11] who attributed it to uncontrolled
diabetes mellitus and prolonged use of broad-
spectrum antibiotics and Mardh et al. [12] which
found pregnancy to be significant in explaining C.
albicans infection. However, the findings of this
research that the use of contraceptives does not
influence C. albicans infection sharply contradicts
the assertion reaffirmed by Akah et al. [9] and Alli
et al. [10] that the use of high oestrogen oral
contraceptives is a significant factor in promoting
vaginal candidiasis. On the prevalence of
Candida albicans infections, the study observed
that it does not correlate with type of marriage,
use, type and the frequency of contraception.
This partly contradicts the finding of Spinillo et al.
[13] and Duerr et al. [27] that the Prevalence of
Candida albicans infections is frequently
correlated with the immunological status of host.
It was also confirmed that the infection is the

Table 1. Prevalence of Candida albicans infection in relation to age-groups

Age group No. examined No. infected %Prevalence
16-20 7 0 0.00
21-25 45 9 20.0
26-30 23 2 8.70
31-35 10 2 20.0
36-40 9 0 0.00
41-45 6 0 0.00
Overall Prevalence 100 13 13.0

X°= 12.00, P=0.285
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Table 2. Prevalence of Candida albicans infection in relation to Marriage Type

Marriage Type No. Examined No. Infected %Prevalence
Polygamy 23 3 13.04
Monogamy 77 10 12.99

X=2.00, P=0.157

Table 3. Prevalence of Candlida albicans infection in relation to using contraceptives by the

respondents
Using Contraceptives No. Examined No. Infected %Prevalence
Using 72 11 15.28
Not Using 28 2 7.14

X°=2.00, P=0.157

Table 4. Prevalence of Candida albicans infection in relation to type of contraception

Contraceptives No. Examined No. Infected %Prevalence
Condom (Femidom) 0 0 0.00
Injection 43 5 11.63
Pills 12 2 16.67
Abstinence 0 0 0.00
Withdrawal 0 0 0.00
Ferti. Awareness 0 0 0.00
Implants 11 4 36.36
IUDs 6 0 0.00
None 28 2 7.14

X°=24.00, P=0.02

Table 5. Prevalence of Candida albicans infection in relation to frequency of contraception

Frequency of Use No. examined No. infected %Prevalence

Not Often 25(34.72) 4 16.00

Often 41(56.94) 3 7.32

Very Often 6(8.33) 4 66.67
X°=3.00, P=0.22

commonest fungal infection associated with HIV-
infection in women [15,28,29,30]. However,
within the sample of the study, it was found that
Candida albicans infection is more prevalent
among the respondents with history of STDs.
This research reveals a 13% prevalence of
Candida albicans infections which is not in
tandem with the submission that the prevalence
of Candida albicans infections appears to be on
the increase [23], and in Nigeria, about 28 million
women are affected [24]. Such increases may
suggest multiple interacting risk factors for the
infection [25]. Similarly, Sobel et al. [15] argued
that although vaginal yeast infection is one of the
commonest causes of opportunistic mucosal
infections in human immunodeficiency virus
(HIV) infected women, attention given to the
infection is scanty and epidemiological data on
its risk factors remain inadequately studied. In a
study involving African women wearing tight

clothes, it was reported that there was a higher
prevalence of vulvovaginal candidiasis due to
Candida albicans than in those wearing loose
clothing [10]. A similar observation was made in
the study by Nwankwo et al. [6], where regular
users of tight clothing had 88.2% of Candida
albicans and occasional and non-wearers had
68.6% of Candida albicans. However, this study
reveals that the use of IUDs, pills, implants and
injection does not promote the risk of infection,
and this is supported by previous researchers
that poorly supported risk factors include use of
sponge, intrauterine devices (IUDS),
diaphragms, condoms, orogenital sex, douching
and intercourse [10,12,31] and diet with high
glucose content [9]. Probable evidence in favour
of sexual transmission exists. For instance,
penile colonization by C. albicans is four times
more frequent in male partners of women
affected with vulvovaginal candidiasis [10,32]



and infected partners commonly carry identical
strains which orogenital transmission has been
documented [9,10]. This supports the sexual
transmission theory which postulates that sexual
partner is the reservoir or a source of recurrent
infection in women [33]. However, within the
sample examined, it is evident that prevalence of
Candida albicans infection is higher with the use
of contraceptives and the frequency of usage,
particularly, the use of implants (36.36%) among
the study subjects.

5. CONCLUSION

Candida albicans occurs most commonly when
the vagina is exposed to estrogen [34]. But there
is no clear evidence as to whether the use of
hormonal contraceptives increases the risk of
Candida albicans infection. As Hedayati and
Shafiei [3] suggested, the progestagen-only
injectable may reduce a woman'’s susceptibility to
recurrent Candida albicans, possibly because of
its anovulatory effect and relative
hypoestrogenism. This research revealed that
Candida albicans infection does not depend on
age group, marriage type or being working as
infections were found among all the three most
active age groups, with 9.0%, 2.0%, and 2.0%
respectively. It is further found out that neither
using contraceptives, the type of contraceptives
used nor how often the contraceptives are used
is a significant cause of Candida albicans
infections. Similarly, the history of STDs of the
subjects does not explain prevalence of Candida
albicans  infection in women  attending
Muhammadu Abdullahi Wase Specialist Hospital,
Kano. Nevertheless there is higher prevalence of
infection among those subjects working, using
contraceptives very often, particularly implants, in
polygamous marriage and with past history of
STDs.

6. RECOMMENDATIONS

Based on the findings of this research we
recommend the following strategies:

i. Health personnel should enlighten patients
on the nature and effects of using any type
of contraceptives.

i. Developing a habit of improved personal
hygiene irrespective of contraception
practice.

iii. Use of IUDs and pills in contraception
practice as it relates to low infection
prevalence of vaginal candidiasis.
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iv. Treating both partners and members of
polygamous marriage with onset of
infection in any single person.

ACKNOWLEDGEMENT

We acknowledge the contributions of the staff of
the laboratory and family planning units of
Muhammadu Abdullahi Wase Specialist Hospital,
Kano, towards realisation of this research.

COMPETING INTERESTS

The authors have declared that no competing
interests exist.

REFERENCES

1. Sagay AS, Kapiga SH, Imade GE, Sankale
JL, Idoko J, Kanki P. HIV infection among

pregnant women in Nigeria. Int. J.
Gynaecol. Obstet. 2005;90:61-67.

2. Talaro PK. The fungi of medical
importance. In: Foundations in

Microbiology, 5th Edition. The McGraw-Hill
Companies Inc., New York, NY 10020. p.
682.

3. Hedayati T and Shafiei G. Candidiasis. E
Medicine specialties; 2010.

4. Gross NT, Arias ML, Morga M, Badasarow
Y, Jarstrand C. Species distribution and
susceptibility to azoles of vaginal yeasts

isolated from prostitutes. Infect. Dis.
Obstet. Gynaecol; 2007.
DOI:10.1155/2007/82412

5. Cruickshank DR, Sharman PO.

Epidemiology and outcomes associated
with moderate to heavy Candida
colonization. Am. J. Intern. Med. 1994;
149(78):33-35.

6. Nwankwo EOK, Kandakai Olukemi YT,
Shuaibu SA. Aetiologic agents of abnormal
vaginal discharge among females of
reproductive age in Kano, Nigeria. Journal
of Medicine and Biomedical Sciences.
2010;12-16.

ISSN: 2078- 0273

7. Cronje HS, Joubert G, Muir A, Chapman
RD, Divan P, Barn RH. Prevalence of
vaginitis, syphilis and HIV infection in
women in the Orange Free State. S Atr
Med J. 1994;84:602-605.

8. Colombo AL, Guimara  “es, T.
Epidemiology of hematogenous infections
due to Candida spp. Rev Soc Bras Med
Trop. 2003;36:599-607.



10.

1.

12.

13.

14.

15.

16.

17.

18.

Akah PA, Nnamani CE, Nnamani PO.
Prevalence and treatment outcome of
vulvovaginal candidiasis in pregnancy in a
rural community in Enugu State, Nigeria.
Journal of Medicine and Medical Sciences.
2010;1(10):447-452.

Alli JAO, Okonko 10, Odu NN, Kolade AF,
Nwanze JC. Detection and prevalence of
candida isolates among patients in Ibadan,
South  Western Nigeria. Journal of
Microbiology and Biotechnology Research.
2011;1(3):176-184.

CDC, Centers for disease control and
prevention. Sexually Transmitted Diseases
Treatment Guidelines. 2002;59(RR12):1-
110.

Mardh PA, Rodrigues AG, Genc M, et al.
Facts and myths on recurrent vulvovaginal
candidosis: A review on epidemiology,
clinical manifestations, diagnosis,
pathogenesis and therapy. Int. J. STD.
AIDS. 2002;13(8):522-539.

Spinillo A, Bernuzzi AM, Cevini C,
Guiminetti R, Luzi S, De Samtoto A. The
relationship of bacterial vaginosis, candida
and trichomonas infection to
symptomatic vaginitis in post- menopausal
women attending vaginitis clinic. Maturitas.
1994,;27(3):253-60.

Eleghe IA, Elegbe 1. Quantitativ
relationships  of  Candida  albicans
infections and dressing patterns in

Nigerian women. Am. J. Public Health.
1983;73:450-452.

Sobel JD, Kauffman CA, McKinsey D,
Zervos M, Vazquez JA, Karchmer AW, Lee
J, Thomas C, Panzer H, other authors.
Candiduria: A randomized, double-blind
study of treatment with fluconazole and
placebo. Clin Infect Dis. 2000;30:19-24.
Enweani IB, Ogbonna CIl, Kozak W. The
incidence of candidiasis amongst the
asymptomatic female students of the
University of Jos, Nigeria. Mycopathologia.
1987;99:135-141.

Hasan F, Xess |, Wang X, Jain N, Fries
BC. Biofilm formation in clinical candida
isolates and its association with virulence.
Microbes Infect. 2009;11:753-761.

Horn DL, Neofytos D, Anaissie EJ,
Fishman JA, Steinbach WJ, Olyaei A
J, Marr KA, Pfaller MA, Chang CH Webster
KM. Epidemiology and outcomes of
candidemia in 2019 patients: Data from the
prospective antifungal therapy alliance
registry. Clin Infect Dis. 2009;48:1695—
1703.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

Alietal.; ISRR, 7(2): 1-8, 2018; Article no.ISRR.40926

Almirante B, Rodri'lguez D, Park BJ,
Cuenca Estrella M, Planes AM, Almela M,
Mensa J, Sanchez F, Ayats J, Other
authors. Epidemiology and predictors of
mortality in cases of candida bloodstream
infection: Results from population-based
surveillance, Barcelona, Spain, from 2002
to 2003. J. Clin Microbiology. 2005;43(4):
1829-1835.

Lai CC, Wang CY, Liu WL, Huang YT
Hsueh PR. Time to positivity of blood
cultures of different candida species
causing fungaemia. J Med Microbiol.
2012;61:701-704.

Tyadal SP, Zaaijamann JD, Kent HL. An
unusual vaginal foreign body. Afr. Med.
1992;61(33):108-110.

Burrow RC, Bueshing UJ. Bacterial
vaginosis in virgins and sexually active
females: Evidence against exclusive

sexual transmission. J. Obstet. Gynecol.
1999;8(5):97-99.

Ogunbiyi AO, Daramola OOM, Alese OO.
Prevalence of skin diseases in Ibadan,
Nigeria. Int. J. Dermatol. 2004;43:31-36.
Umeh EU and Umeakanne BF.
HIV/Vaginal candida coinfection: Risk
factors in women. Journal of Microbiology
and Antimicrobials. 2010;2(3):30-35.

Ohmit SE, Sobel JD, Schuman P, Duerr A,

Mayer K, Rompalo A, Klien RS.
Longitudinal study of mucosal candida
species colonization and candidiasis
among human immune deficiency virus
(HIV)-seropositive  and  at-risk  HIV-
seronegative women. J. Infect. Des.
2003;188:118-127.

Ali-shtayeh MS, Jamous RM and
Yaghmour RM. Mycology manual.

Department of Biological Sciences, An-
Najah national University, Nablus; 1998.
Duerr A, Heilig CM, Meikle SF, Cu-Uvin S,
Klein RS, Rompalo A, Sobel JD. Incident
and persistent vulvovaginal candidiasis
among human immunodeficiency virus-
infected women: Risk factors and severity.
Obstet Gynecol. 2003;101(3):548-56.
Ogunshe AAO, Lawal OA, Iheakanwa ClI.
Effects of simulated preparations of plants
used in Nigerian traditional Medicine on
Candida spp. associated with vaginal
candidiasis. Ethnobot. Res. Applic. 2008;
6:373-382.

Fidel PL Jr. Candida-host interactions in
HIV disease: Relationships in
oropharyngeal candidiasis. Adv Dent Res.
2006;19:80-84.



30.

31.

32.

Ocheni S, Onah HE, Ibegbulam, Eze MI.
Pregnancy outcomes in patients with sickle
cell disease in Enugu, Nigeria. Niger. J.
Med. 2000;16:227-230.

Reed BD, Zazove P, Pierson CL, Gorenflo
DW, Horrocks J. Candida transmission and
sexual behaviors as risks for a repeat
episode of Candida vulvovaginitis. J.
Women’s  Health. (Larchmt). 2003;
12(10):979-89.

McClelland RS, Richardson BA, Hassan
WM, Graham SM, Kiarie J, Baeten JM,
Mandaliya K, Jaoko W, Ndinya-Achola JO,
Holmes KK. Prospective Study of Vaginal

33.

34.

Alietal.; ISRR, 7(2): 1-8, 2018; Article no.ISRR.40926

Bacterial Flora and Other Risk Factors for

Vulvovaginal Candidiasis. 1. 2009;15;
199(12):1883-1890.
Ringdahl EN. Treatment of recurrent

vulvovaginal  candidiasis. Am  Fam
Physician. 2000;61(11):3306-3317.

Adad SJ, De Lima RV, Sawan ZT, Silva
ML, De Souza MA, Saldanha JC, Falco
VA, da Cunha AH, Murta EF. Frequency of
Trichomonas vaginalis, Candida sp. and
Gardnerella vaginalis in cervical-vaginal
smears in four different decades. Sao

Paulo Med J. 2001;119(6):200-2005.

© 2018 Ali et al.; This is an Open Access article distributed under the terms of the Creative Commons Attribution License
(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium,
provided the original work is properly cited.

Peer-review history:
The peer review history for this paper can be accessed here:
http://www.sciencedomain.org/review-history/24502




