oF ""“"*’?4;-4l Archivos de Medicina (Col)
o=@ty ISSN: 1657-320X
% cim@umanizales.edu.co

Universidad de Manizales
Colombia

Vaginal colonization and vulvovaginitis
by Candida species in pregnant women
from Northern of Colombia

Suarez, Paola; Belloz, Ana; Puelloz, Martha; Youngz, Gregorio; Duranz, Marlene; Arechavala, Alicia

Vaginal colonization and vulvovaginitis by Candida species in pregnant women from Northern of
Colombia

Archivos de Medicina (Col), vol. 18, no. 1, 2018

Universidad de Manizales, Colombia

Available in: https://www.redalyc.org/articulo.oa?id=273856494005
DOI: https://doi.org/10.30554/archmed.18.1.2010.2018

§re£)a\y6.@“g PDF generated from XML JATS4R by Redalyc

Project academic non-profit, developed under the open access initiative



https://www.redalyc.org/articulo.oa?id=273856494005
https://doi.org/10.30554/archmed.18.1.2010.2018

Archivos de Medicina (Col), vol. 18, no.

1,2018

Universidad de Manizales, Colombia
Received: 10 June 2018

Corrected: 12 March 2018
Accepted: 12 April 2018

DOI: hteps://doi.org/10.30554/
archmed.18.1.2010.2018

Redalyc: https://www.redalyc.org/
articulo.0a?id=273856494005

Articulos de Investigacion

Vaginal colonization and vulvovaginitis
by Candida species in pregnant women
from Northern of Colombia

Vulvovaginitis y colonizacién vaginal por especies de Candida
en gestantes del norte de Colombia Resumen

Paola Suarez psuareza@unicartagena.edu.co
Cartagena University, Colombia

Ana Belloz amabet2001@hotmail.com

Cartagena University., Colombia

Martha Puelloz mpuellohoyos@yahoo.com
Cartagena University., Colombia

Gregorio Youngz greyoung@hotmail.com
Cartagena University., Colombia

Marlene Duranz mduranl@unicartagena.edu.co
Cartagena University., Colombia

Alicia Arechavala aliarecha@hotmail.com
Hospital de Infecciosas Muiiiz, Buenos Aires, Argentina., Argentina

Abstract: Objective: identify the vaginal colonizing Candida species and VVC species,
predisposing factors and susceptibility against fluconazole in pregnant women attending
gynecological outpatient of a maternal clinic in Cartagena (Colombia). Vulvovaginal
candidiasis (VVC) is a common infection that affects a large proportion of women of
childbearing age. It is estimated that about 75% of healthy women have had at least
one episode of VVC in her life. Vaginal colonization by Candida spp. can vary from 10
to 17% and this is increased by 35% during pregnancy. The epidemiological behavior
of Candida in VVC tends to be variable and this will depend on the level of vaginal
estrogens, conditions of immunosuppression or chronicity of the process. Materials and
Methods: the laboratory study included the direct examination of vaginal swabs, by
fresh and differential staining of smears and cultures. The isolated species were identified
by phenotypic tests and by multiplex PCR and CLSI M27-A3 microdilution method
was used to evaluate susceptibility to fluconazole. Results: the frequent clinical diagnosis
of bacterial vaginosis, did not correspond with the laboratory diagnosis in which
predominated the intermediate biota. The results showed Candida albicans as the most
common isolated species, followed by Candida tropicalis and Candida krusei. Candida
colonization occurred in 71.4% and 28.6% of the population was diagnosed with vaginal
candidiasis. All isolates were susceptible to fluconazole. Conclusion: The most common
factors for colonization were related to clothing and for vaginal candidiasis to the use
of vaginal lubricants.

Keywords: candida, candidiasis, vulvovaginal, pregnant women.

Resumen: Objetivo: identificar las especies colonizantes y asocidadas a CVV, factores
predisponentes y sensibilidad a fluconazol en gestantes que asistieron a la consulta
externa ginecoldgica de una clinica materna de Cartagena (Colombia). La candidiasis
vulvovaginal (CVV) es una infeccién comiin que afecta una gran proporcién de mujeres
en edad fértil. Se estima que un 75% de las mujeres sanas han tenido al menos un
episodio de CVV en su vida. La colonizacién vaginal por Candida spp. varia del 10 al
17% y esta alcanza un 35% durante el embarazo. El comportamiento epidemioldgico
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del género Candida en la VVC es variable y dependerd del nivel de estrégenos de la
vagina, inmunosupresion o cronicidad del proceso. Materiales y métodos: el estudio
de laboratorio comprendid, examen directo de exudados vaginales, mediante fresco
y tinciones diferenciales. Los aislamientos se identificaron por pruebas fenotipicas y
PCR multiple y se utilizé el método M27-A3 del CLSI por microdilucién para la
evaluacién dela sensibilidad a fluconazol. Resultados: el diagndstico médico frecuente de
vaginosis bacteriana no correspondié con el de laboratorio en el que predomind la biota
intermedia. Los resultados revelaron a Candida albicans como la especie més frecuente,
seguida por Candida tropicalis y Candida krusei. La colonizacién por Candida fue
del 71,4% y la candidiasis vaginal del 28,6%. Los aislamientos resultaron sensibles a
fluconazol. Conclusién: los factores més frecuentes para colonizacién se relacionaron
con la ropa y para candidiasis vaginal, con el uso de lubricantes vaginales.

Palabras clave: candida, candidiasis vulvovaginal, mujeres embarazadas.
Introduction

Vulvovaginal candidiasis (VVC) is a common infection that affects an
increasing proportion of women at childbearing age [1,2]. It is estimated
that about 75% of healthy women have had at least one episode of VVCin
her life and 40-50% have experienced recurrences [1,3]. The development
of VVC depends on fungal factors related to Candida strains and host
related factors [4].

The estrogenization of the vagina would be essential for colonization
[5] . Colonization by Candida spp. is lower in girls before menarche and
also in postmenopausal women, who usually do not suffer from VVC
[4]. Vaginal colonization is higher in women with estrogenic vaginas,
especially during pregnancy, so women who are colonized by Candida
have a risk up to 35% of developing vaginitis after antibiotic treatment
[4,6]. Other factors that have been studied are alterations of Lactobacillus
biota, diabetes, genetic factors, use of contraceptives, corticosteroids,
personal hygiene, type of clothing, atopic dermatitis and psycho - social
stress that may cause immunosuppression [1,4,7].

Pregnancy is a predisposing factor due to high levels of glycogen and
high hormonal load, so many women suffer multiple infections especially
in the last trimester of pregnancy [8]. Similarly, the bearing of Candida
spp., that in non-pregnant women is 10 to 17%, increases to 35% in
pregnancy [9].

In general, it is considered that colonization is the first step towards
vulvovaginitis whenever the patient has a predisposing factor, however
the change from colonization to vaginitis is not well understood [4].
The epidemiological behavior of the genus Candida in the VVC used
to be variable and it will depend on the level of estrogens in the vagina,
immunosuppression or chronicity of the process [4].

This is the first research in pregnant women from Cartagena de
Indias, north of Colombia, in which the main objective was identifying
the vaginal colonizing Candida species and VVC species and specific
objectives were identifying predisposing factors and susceptibility against
fluconazole.
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Materials and methods

Definition of the study population. The descriptive research was
conducted in a total group of 76 pregnant women with vulvovaginitis
symptoms (burning, itching, swelling, vaginal discharge, dyspareunia,
odor) who were attending the external gynecological consultation
at Clinica Maternidad Rafael Calvo (Maternal Clinic Rafael Calvo)
in Cartagena de Indias (Colombia), from June to December 2014.
Exclusion criteria included: no pregnancy, be younger than 16 years
old, and vaginal bleeding. Comorbidities questionnaire for the study
population was made according to scientific literature [1,8,10,11] .

Sampling: Patients were explained in detail about the objectives, the
sampling and the relevance of the study. Patients agreed to sign informed
consent, freely and without any financial compensation. The patient
samples were taken by medical specialist in gynecology, using a swab and
a speculum according to referenced by Garcia-Heredia et al. [9]. Two
swabs were taken; one spread on two slides and the other was placed in
sterile sodium chloride solution (0.9%). Slides were properly transported
in the shortest possible time to the Mycology Laboratory of the School of
Medicine at Cartagena University.

Sample processing. Samples were processed for direct examination,
Gram and Giemsa stains to evaluate the presence of fungal, bacterial and
parasitic structures, inflammatory cells, and clue cells, pH measurement
and Whiff test [12,13]. The criteria used to describe the vaginal biota
were as follows: normal: when Lactobacillus spp. was predominant
and almost no other morphotype were present; intermediate: when
Lactobacillus morphotype are scarce and others may be scarcely observed;
and association with infectious process: when predominated bacterial,
yeast or parasites morphotype and Lactobacillus were not observed
[14,15]. Amsel’s criteria for the diagnosis of bacterial vaginosis were used.
These criteria include the presence of a homogeneous vaginal discharge;
positive Whiff test, vaginal pH > 4.5 and observation of “Clue cells” in
the direct examination of vaginal smears (12). The diagnosis of VVC was
established according to the observation of blastoconidia, pseudohyphae
or hyphae on direct examination of vaginal discharge and also positive
culture of the sample [8,16]. It was identified as colonizing Candida spp.
when the direct examination was negative and the culture was positive
[8,16]. Bacterial vaginosis and candidiasis diagnosed in the same patient
were classified as mixed infections.

Isolation and identification. The sample was cultured directly in
CHROMagar® Candida (CHROMagar, France) and incubated at 37 °C
for 24 to 48 hours [10] . Candida species were identified preliminary
according to the colors produced by the colonies on CHROMagar
Candida [17]; green isolates: Candida albicans, Candida dubliniensis,
Candida africana; blue isolates: Candida tropicalis; dry pink: Candida
krusei; creamy pink-lilac isolates: suspect of Candida glabrata, Candida

parapsilosis, Candida guilliermondii; White isolates: other Candida spp.
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Isolates were cultured on Sabouraud 4% glucose (SDA) without
chloramphenicol (Merck, Germany) and then they were preserved in
30% glycerol at -72 °C. Clinical isolates and control strains used in
phenotypic tests, susceptibility evaluation and multiplex PCR were
cultured on SDA and incubated at 37 °C during 24 hours. Control strains
were as follows: Candida albicans ATCC 90028, Candida tropicalis
ATCC 750, Candida parapsilosis ATCC 22019, Candida glabrata
ATCC 64677, Issatchenkia orientalis (Candida krusei) ATCC 6258,
Candida lusitaniae ATCC 34449, Candida guilliermondii ATCC 6260,
Candida dubliniensis GM0314.

The following tests for phenotypic differentiation of green isolates were
carried out: Germ tube formation test in plasma [18], chlamydospores
production in milk agar, macro and micro morphology in tobacco agar
and growth at 45 °C according to Pineda et al. [19]. Conventional yeast
fermentation test was also carried out [20,21] .

Multiplex PCR. Candida spp. DNA was obtained by Heat Shock
Method proposed by Millar [22] , without enzymes. Multiplex PCR
method used for amplification of Candida species was described
by Carvalho et al. [23] . Universal primers UNI1 and UNI2 and
species-specific primers: Calb, Cgla, Ckru, Cpar, Ctro, Cgui y Cdub,
(Eurofins Mwg Operon; U.S.A), were also evaluated by Primer blast in
http://www.ncbi.nlm.nih.gov/tools/primer-blast/. Multiplex PCR was
developed according to Carvalho et al. [23] but with a final volume
of 25 pl and using Kit GoTaq green Master Mix (Promega, USA).
Final concentrations were used according to Carvalho et al. [23]. PCR
reaction was ran in Perkin-Elmer GeneAmp PCR System 2400 (Perkin-
Elmer, USA), as follows: an initial period of denaturation and enzyme
activation for 10 min at 94 °C, 40 cycles of 15 seconds at 94 °C, 30
seconds at 55 °C and 45 seconds at 65 °C. The agarose gel was used at
2% for the electrophoretic run in TBE buffer (Tris-Borate-EDTA) plus
ethidium bromide (5 pl/100 ml agarose). It was used Thermo Scientific
GeneRuler 50bp DNA Ladder (Thermo Scientific, Lithuania). The run
was performed in TBE buffer and at a voltage of 100 V. Pictures were
recorded with Ingenius 3 Genesys version 1.2.7.0 Data Base Version 1.66
(Syngene, UK), 3.0 MP Camera (Synoptis, Japan).

Susceptibility evaluation to fluconazol. Antifungal susceptibility was
assessed in triplicate by the method of broth microdilution minimal
inhibitory concentration according to M27-A3 and M27-54 documents
of CLSI (Clinical and Laboratory Standards Institute) [24,25].

Results analysis: Frequencies and dispersion values, central trend
and statistical significance for sociodemographic variables, symptoms,
predisposing factors, phenotypic and molecular methods used were
analyzed. The frequencies of predisposing factors and pathogenic
colonizing species identified, and the results of the susceptibility tests
were studied using the statistical program SPSS version 19.0 for
Windows. [1].

Control of biases: The possible biases that could be presented
correspond to information biases. However, the importance of providing
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reliable data was explained to the patients so that the results of the
research will not be affected.

Ethical considerations: Patient data was preserved. All the patients
were duly explained about the scope of the work and its benefits. Likewise,
all the patients signed the informed consent.

Results

A total of 76 pregnant patients with symptoms associated with
vulvovaginitis, prior informed consent freely signed, participated in the
study conducted from June to December 2014. Most patients (63.2%)
came from the provincial capital, Cartagena de Indias, while the rest of
them lived on islands, municipalities and surrounding districts. Thirty five
(46.1% completed high school 11 years of total education), but only 7 had
continued with technical or professional studies. One important fact to
note is that 90.8% of patients were engaged in household chores and were
not independent economically (Table 1). It was determined the number
of children as follows; 0 (28.9%), 1 (39.5%), 2 (18.4%), 3 (10.5%) and 4
(2.6%). It was established that 64.5% of patient were in third pregnancy
trimester (29-40 weeks), 27.6% in second trimester (13-28 weeks) and
7.9% in first trimester (1-12 weeks).

Predominant symptoms and signs of patients were vaginal discharge,
followed by bad odor and itching, whereas the less frequent was
vulvovaginal rash (Table 2).

. Education .
Age Crigin [Years)* Ococupation
Range City =11 Housewife
16-36 {Cartagens) 63.2% 10.4% 00.8%
Mean 11 student
22438 07 46 1% 3.9%
Countryside
s 5-10 Profeszional
Mode2d | Millage and Islands) 20,65 2 g%
M edian 21 = Dtners?
156%
Table 1

Sociodemographic data n = 76. * The remaining percentage

did not answer the question. * Waitress, Saleswoman.

authors.
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signs F requency Percentage
“aginal discharge 71 934
Bad odor 21 275
Eruption 5 6.6
Hedness 7 9.2
Symptoms
Burning ] 11.8
Itching 18 237
Cryspareunia 11 14.5
Table 2
Frequencies and percentages of signs and symptoms vulvovaginal
authors.

The medical diagnosis with the highest percentage (57.9%) was
bacterial vaginosis which did not correspond with laboratory data,
that according to Amsel criteria, only 15.8% lhad a diagnosis of
bacterial vaginosis; however there was a better match with vaginal
candidiasis diagnosis in terms of percentage. Laboratory results showed
that intermediate biota dominated (52.6%) and it was not demonstrated,
by direct examination or Giemsa staining the presence of T. vaginalis.
While medical diagnosis bragged one Candida and Trichomonas mixed
infection, on direct examination only candidiasis associated with bacterial
vaginosis was evidenced. (Table 3).

The cultures of vaginal samples were positive in 54 (71.1%) patients,
with a total of 56 isolates due to the growth of two species in the same
sample in two cases. Growth in CHROMagar Candida isolates revealed
36 green, 7 pink, 5 blue, 5 white and 3 mauve.
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Medical diagnosis Labomtory
Frequency (%) diagnosis

Candidiasis 22 (28.9) Candidiasis 15 (19.7)

Baderial vaginosis Baderial vaginosis

44 (57.9) 12 (15.8)

Candidiasis- Candidiasis-

Trichomoniasis® 1 Bacterial vaginosis®

Trichomoniasis 1 (1.3) Bacterial infection 1 (1.3}

Mo diagnosis 8 (10.5) Intermedia biota 40 (52.6)
Nomal biota 7 (52)

Table 3

Comparative clinical diagnosis and laboratory results. * Mixed infections.
authors.

Green colonies were evaluated phenotypically in 36 isolates for
preliminary differentiation of C. albicans, C. dubliniensis y C. africana.
Germ tube test negative may occur for some strains of Candida albicans
and Candida dubliniensis. The test at 45 °C preliminary identify 11
strains as C. dubliniensis. Tobacco agar test and Milk agar were more
accuracy to identify C. albicans and C. dubliniensis according to results
of the multiplex PCR Candida albicans corresponded to 34 green isolates
and C. dubliniensis to 2 green isolates (Figure 1).

Figure 1
Green isolates multiplex PCR. M; DNA ladder bp, Calb; Candida
albicans ATCC 90028; lane 1-6; Clinical strains, B; blank

authors.

Pink, mauve and white isolates were evaluated by multiplex PCR
(Figure. 2). As to the correspondence between CHROMagar Candida
and multiplex PCR, it was found that the pink colonies could correspond
to Candida krusei and Candida parapsilosis and that in regarding blue
colonies, one was not identified as Candida tropicalis. Also some isolates
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could not be identified by multiplex PCR, because it only identifies eight
species with the primers employed in this study.

Figure 2
Multiplex PCR White and pink isolates. M: DNA ladder bp, Clus: Candida lusitaniae ATCC
34449, Cgui: Candida guilliermondii ATCC 6260, Cpar: Candida parapsilosis ATCC
22019, lanes 1-7; clinical strains, B; blank. 2and 3; Candida parapsilosis, 4; Candida lusitaniae

authors

The consensus among phenotypic testing and molecular test allowed
the identification of species and determine the frequency of its
presentation at the entire population and according to its role as a
colonizing or pathogenic (Table 4).

Frequency of colonization by Candida was 71.4%. The most frequently
isolated species was C. albicans followed in smaller proportion by C.
tropicalis and Candida spp. This genus played a role as a pathogen
in 28.6% of the study population, remaining C. albicans as the most
frequently isolated, however the variation of species in VCC was lower
than in colonized women. The frequency of risk factors related to the
pathogenic or colonizing role of isolated yeasts is shown in Table 5.

COLONIZANG PATHOGENIC
SPECIES Frequency Frequenc
(%) n=40 ¥y (%) n=16
Candida albican=s 24 [B0) 10 (825}
Candida tropicalis 3 (7.5 106.3)
Candida kruzsi 2 5.0 1(63)
Candida parapsilosis 2 5.0) 1(63)
Candida dubliniensis 132.5) 1(63)
Candida glabrata 20E.0 0
Candida lusitaniae 12.59) 0
Candida norvegensis 12.5) 0
Candida spp. 4 (10 2125)
Table 4
Frequency and percentages of the identified species, n=56.
authors.
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Colonizing Pathogenic
Predizgposing Frequency (%) F requency
factors
=40 %3]
“aginal douche 11 27 .5) 20M2.5)
Clothes of Lycra 32 (80} 13 @1.3)
Jeans 27 (67 5) 7 43.8)
Black lingerie 31 (FF.5) & (20}
“aginal lubricants 3 ({7.5) 16 (100)
Preservatives 4 (1 20M2.5)
Panties 23 (57.5) 7 [43.8)
Lycra lingerie 33 (825) 10 B2.5)
Table s.
Frequency of risk factors in colonizing Candida spp. and in VVC.
authors.

In patients colonized with Candida species were more frequent use of
Lycra underwear, black Lycra outwear and jeans. In patients with vaginal
candidiasis, all used vaginal lubricants and other common factor was the
use of outer and interior Lycra clothing. In both groups the frequency
of use of panties was similar. It should be noted that the patients had
no other risk factors like treatment with broad-spectrum antibiotics or
steroids, diabetes, innate or acquired immunosuppression or different
from those described.

Isolates evaluated by the M27-A3 antifungal susceptibility method
were all susceptible to fluconazole except two C. tropicalis resulting one as
SSD (susceptible dose dependent) and the other resistant. Candida krusei

strains are assumed to be intrinsically resistant.
Discussion

This descriptive study was conducted in 76 pregnant women attending
gynecological outpatient maternity clinic in Cartagena de Indias city.
The age range was between 16 to 36 years, mostly with a secondary
education and dedicated to housework. Forty nine (64.5%) patients were
in the last trimester of pregnancy and near 40% had one child. The
most common symptom was vaginal discharge, followed by odor and
itching. In the study by Rivero et al. [26] in pregnant patients from
Venezuela, the predominant symptoms were also vaginal discharge (65%
of cases) followed by itching. As for the correspondence between clinical
and laboratory diagnosis, it was noted that bacterial vaginosis was the
predominant clinical diagnosis in contrast to the finding of intermediate
biota in the laboratory as the most frequent, so observation alone of
symptoms does not allow to an accurate diagnosis in most cases, as
well as noted Rathod et al, in a study of vulvovaginitis conducted in
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India, hence the importance of applying the relevant tests for a correct
diagnosis [16]. It should be noted that it is a common practice in
the population the self-medication and non-medical consultation due
to the failure to regulate the sale of drugs, also the use of alternative
treatments in search of improvement of symptoms, which can affect the
low number of patients in gynecological consultation for vulvovaginal
symptoms. The cultures of vaginal swabs were positive for 71.1% of
the population (54 pregnant women), with a total of 56 isolates. In a
similar study in India, Rathod et al. [16], found only 35% of positive
cultures. In another study in pregnant women in Argentina [9], 28% of
the cultures were positive and in Colombia, a study in Medellin also in
pregnant women, prevalence was 33.3% [8]. The high percentage found
in this investigation may be related to own environmental, dietary or
physiological factors of pregnancy. 58.9% of the isolates were identified
as Candida albicans, followed by Candida tropicalis (8.9%), Candida
krusei (5.4%), Candida parapsilosis (5.4%) and other Candida species.
Garcia-Heredia et al.(9) found, Candida albicans (90.4%) as the most
prevalent species followed by Candida glabrata, Candida parapsilosis
y Candia kefyr in VVC of pregnant women in Argentina. Duque et
al. [8] in Medellin (Colombia) reported that Candida albicans (77%)
was the most frequently isolated, followed by C. parapsilosis and C.
tropicalis. The present study is consistent with the general literature
on the most frequently isolated species, although variations occur with
respect to other isolated species. The percentage of Candida colonization
was 71.4%, which means isolates from women with no vaginal candidiasis.
Only 28.6% of the study population presented vaginal candidiasis. The
prevalence of vaginal candidiasis ranged from 9.5% according to Rathod
etal. [16] and Andrioli et al [10] reported 47.9%. Among the important
risk factors for colonization were more frequent those related to both
outerwear and interior clothing materials, heat; while for women with
vaginal candidiasis the most common was the use of vaginal lubricants.
In the study by Andrioli et al. [10] in Brazil clothing was one of the
distinguishing aspects in the groups studied. The isolates were susceptible
to fluconazole, the most commonly used antifungal. Duque et al 8]
similarly reported susceptibility to fluconazole for all isolates, although
they used ATB fungus’. The frequency of Candida colonization in their
population was relatively high 50%. VVC diagnosis was established only
in 21.1% of the studied group.

The interpretation of symptoms and signs of the patients are not
enough for the correct diagnosis of vulvovaginitis because there is not a
high concordance between the diagnosis made by the physician and the
results of clinical laboratory tests. In this study there was intermediate
biota in many cases. Colonization by Candida species was more common
in patients using clothing made from materials that generate heat, while
in patients with VVC the most common factor was the use of vaginal
lubricants and most strains tested were susceptible to fluconazole.
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