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Abstract

Infertility is a significant interest as a global public health concern and is considered a big issue in Saudi society. Therefore, a lot of people
choose to have in vitro fertilization (IVF) procedures to help women become pregnant. Follicular fluid (FF) is a potential source of microbes
that may influence the results of the IVF procedure. Aim: The present study investigated the fungi isolated within 50 FF of women
undergoing IVF procedure and the effect of these microbes on the IVF outcomes. Methodology: All yeast isolates were identified based
on morphological characteristics, biochemical, and molecular analysis. Also, we determined the antimicrobial susceptibility against the
yeast isolates. Results: Three Candida species belong to one genus were detected within 10% of FF samples and 90% did not show any
fungal growth. The predominant species was Candida glabrata with (60%), followed by C. albicans (20%), and C. guilliermondii with (20%).
All Candida species isolated showed the highest susceptibility against Micafungin and Voriconazole. There was no statistically significant
difference in the IVF outcomes with the presence of microbes. Conclusion: Follicular fluid is not always sterile, but it contains different
species of yeasts that are not correlated with the IVF outcomes and a larger sample is needed to further examine our hypothesis. Also,
microbiological examination of FF in women who have undergone failed IVF cycles may provide an opportunity to initiate antimicrobial
therapy before the next conception.
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reproductive technology (ART) to help women become
pregnant. One of these techniques is in vitro fertilization
(IVF) procedure 8. Prior to IVF cycles, couples are screened

INTRODUCTION
Infertility is a significant interest as a global public health

issue and is considered a major clinical problem today of
different communities ''1. Women cannot get pregnant for at
least a year of trying according to WHO definition ?). The
infertility prevalence was highest in some regions such as
South Asia, North Africa, the Middle East, and Central Asia
131, The total fertility rate of the births per woman in the world
has decreased from 4.979 in 1960 to 2.432 in 2017 while the
total fertility rate in Saudi Arabia has decreased from 7.30 in
1970-1975 to 3.03 in 2005-2010 ™ 31 In 2012, the data of
457 infertility patients were collected and analyzed in Eastern
Province, Saudi Arabia and they found that the infertility
problem was 18.93%, which was higher than the prevalence
in other countries 3.5% to 16.7% within one year . There
are several causes of female infertility such as endometrioses,
polycystic ovary syndrome, endocrine disorders, genetic
Sactors, tubal factors, and pelvic inflammatory disease ©!.
Furthermore, lifestyle factors such as age, nutrition, obesity,
smoking, environmental pollutants, and others can affect
overall health and contribute to infertility problems [,
Infertility is now recognized as a cause for interest in Saudi
society. Therefore, a lot of people choose to have an assisted

for the presence of sexually transmitted infections including
Chlamydia trachomatis, gonorrhea, hepatitis B and C,
syphilis, human immunodeficiency virus (HIV), and
cytomegalovirus (CMV) but the routines of microbiological
tests are not conducted 1. One of the most difficult situations
when embryos contamination occurs after spending a lot of
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money and time. A second potential negative result when the
microorganisms are transmitted from the contaminated
embryo culture media into the female reproductive system
that can lead to negative pregnancy outcomes. Several cases
of embryo contamination are caused by microorganisms from
a follicular fluid (FF) 19, It is a fluid that surrounds the ovum
inside the ovary and plays an important role in the
intercellular communication in the antral follicle while
carrying nutrients to the oocyte. It is also an essential part of
the success of natural fertilization found at every stage of the
conception procedure ' 12, The FF can be colonized or
contaminated by microorganisms ¥, Also, the embryo
culture media contains antibiotics for bacteria while it does
not routinely contain any antifungal agents, which is the cause
of the common fungal contamination in IVF culture 19,

Previous studies were associated with the FF
microorganisms and the IVF outcomes 13161, As far as we
know, in Saudi Arabia, no similar studies have been
performed on this topic yet and due to the high number of
infertile people who undergo the IVF cycle, this kind of study
is important and will provide an important piece of
information that will help doctors to improve the IVF
procedure.

This study aims to identify the fungi in the FF of women who
undergo IVF cycles at the time of oocyte retrieval and
correlated these microorganisms with IVF outcomes.

We hypothesized that FF microorganisms may affect the
success rate of the IVF cycles.

MATERIALS AND METHODS

Specimen collection

From October 2018 to April 2019, a cross-sectional study
conducted for 50 FF specimens were collected from women
undergoing IVF procedure at the time of oocyte retrieval.
Ethics approval was obtained from the Biomedical Ethics
Unit at King Abdulaziz University Hospital, Jeddah, Saudi
Arabia. All partners gave their written informed consent to
participate in this study and permission to access their
medical history.

The inclusion criteria are fertile women who have an
infertile male partner (male factor), and women who have
causes of infertility include (endometriosis, ovulatory
disorders, tubal factor, and unexplained infertility). The
exclusion criteria are women who used antimicrobials
during the previous month before sampling.

Microbial culture

Undiluted 50 FF samples were inoculated directly using 100
pl of the sample was spread by L-loops in triplicate on top of
Sabouraud Dextrose agar medium (SDA), Potato dextrose
agar (PDA), 65 g of Yeast peptone dextrose agar (YPD)
(Himedia, Mumbai, India) with 10% Lactic Acid to inhibits
the bacterial growth ['71, All plates were incubated aerobically

at 25°C and 37°C for 2-5 days because the most clinically
important fungi have an optimum growth temperature at 25°C
and 37°C for thermal types [ 1, All procedures of fungal
isolates were performed under sterilized conditions inside the
Biosafety cabinet (Daihan Lab tech, Kyungki-Do, South
Korea).

Morphological structures analysis

All isolates were phenotypically identified from pure
cultures. Colony characteristics including growth rate,
colony color, texture, size, and shape were considered as
important diagnostic criteria for identification and recorded
as  macro-morphological  structures. = The  micro-
morphological structure was observed in wet mounts
prepared on microscopic slides and stained with lactophenol
cotton blue (LPCB) stain using the standard protocol 221,

Microbial analysis

The total number of colonies was done by manually counting
of colonies on plates and the results were calculated as the
mean of colony-forming units per milliliter (CFU/ml). The
limit of detection was 10° CFU/ml as described by Pelzer *1.

Biochemical analysis

Different biochemical analysis tests were conducted to
differentiate between the yeast colonies using the VITEK 2
system (bioMérieux, Durham, USA) by comparison of the
biochemical profile with an extensive database. 46
biochemical tests are measuring multi carbon source
utilization, nitrogen source utilization, and enzymatic
activities. The results were obtained automatically, and the
identification of the unknown organism was described
according to a specific algorithm. The final identification of
excellent, very good, good, acceptable, or low discrimination
was correct.

For short term storage, individual colonies of isolates were
inoculated on slant agar in universal glass tubes with a screw
cap and stored at 4°C until used 231,

For long-term storage, all the isolates were preserved at
—80°C in YPD broth ((Himedia, Mumbai, India)) containing

10% (1:1) sterile glycerol (Sigma-Aldrich, Missouri, USA)
[24]

Molecular identification of microbial isolates

DNA extraction and PCR amplification

The DNA was extracted using a genomic BYF DNA
extraction mini kit (Thermo Scientific, USA, catalog No.
78870) according to the manufacturer's instruction and
suspended in 50 pl lysis buffer. The PCR technique was
performed by amplifying the internal transcribed spacer
(ITS) region of the ribosomal DNA (rDNA) using universal
primers ITS1 (CTTGGTCATTTAGAGGAAGTAA) and
ITS4 (TCCTCCGCTTATTGATATGC) using a thermal
cycler (Veriti Thermal Cycler, Applied Biosystems,
USA). The 50 pl reaction mixture contained 3 pl of template
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DNA, 2 pl each of the primers, 25 pl of green PCR mix
(Promega, Go Taq ® Green Master Mix, USA), and 18 pl of
PCR grade water. The PCR program was as follows: an
initial denaturation of 2 min at 96 °C, followed by 35 cycles
at 94 °C for 1 min, at 56 °C for 45 s, at 72 °C for 1 min, and
final extension cycle at 72 °C for 6 min. ?3, The negative
control was prepared with the reaction mixtures in the
absence of DNA extract 25, The DNA was quantified using
a Nanodrop spectrophotometer (Nanodrop 2000, Thermo
Scientific, Massachusetts, USA). The absorbance ratio
(A260/280) of 1.8—2.2 was used for PCR analysis and stored
at —20°C until required 4.

DNA Visualization

The PCR products were loaded onto 1.5 % agarose gel
prepared in 1X Tris Acetate-EDTA (TAE) buffer (Thermo
Scientific, Massachusetts, US) with ethidium bromide added
to a final concentration of 1 ug/ml. Amplicons were run for
45 min at 130 volts using electrophoretic gel (Horizontal gel
electrophoresis, Cleaver Scientific, UK). The DNA marker
(100 bp, Invitrogen, USA) was used to quantify and identify
PCR products. All sample bands were visualized under UV
light (gel doc imager, Bio-Rad, USA) to evaluate the DNA
quality. Then the samples were sent to Macrogen Company,
Seoul, South Korea for purification and sequencing.

DNA Sequencing

The sequence results for each PCR product were assembled
using the Big Dye terminator cycle sequencing kit (Applied
Biosystems, U.K). Sequence identities were characterized
using BLAST GenBank general databases from the National
Center for Biotechnology Information (NCBI) database
(http://www.ncbi.nlm.nih.gov) 2. The sequence alignment
of the constructions of neighbor analysis was done by the
BLAST and MEGA-X program (version 10.0.5). The result
reports were received from the Microgen molecular analysis
laboratory.

Antimicrobial susceptibility test

The susceptibility to five antifungal agents was determined
using the VITEK 2 antifungal susceptibility testing system
(biomatrix, Durham, USA) (card number AST-YS08) to
determine the antifungal susceptibility of yeasts compared
with the Clinical and Laboratory Standards Institute (CLSI
M100-S25, 2015) reference standards within 24 hours. The
antifungal used included Caspofungin (CAS) (0.25-4 ug/ml),
Fluconazole (FLU) (1-64ug/ml), Flucytosine (FCT) (1-
64ug/ml), Micafungin (MCF) (0.06-4 ug/ml), and
Voriconazole (VRC) (012-8ug/ml). The cassettes were
loaded and placed into the VITEK-2 instrument, and the
suspensions were diluted by the instrument. Afterward, the
cards were filled, incubated, and read automatically. The
complete data for each fungal isolate were expressed as
minimal inhibitory concentrations (MICs) in micrograms per
milliliter (ug/ml).

Statistical Analyses

Data collected were analyzed using SPSS25.0 to determine
the significant difference among the data (Armonk, NY: IBM
Corp). The data were tested using a Kolmogorov—
Smirnov test, Shapiro—Wilk tests, Chi-square test (x2), T-
test, and ANOVA test. A p-value of < 0.05 was considered
statistically significant.

ResuLTs

Patient demographics

Clinical specimens were collected from 50 women
for microbiological analyses.

The mean (+SD) age of all women was (35.8 + 5.47) years.
The mean age of infertile women (37.03 + 5.26 years)
compared with (33.19 %+ 5.12) for fertile women (P=0.019).
Also, the mean weight of infertile women was (74.21 £ 15.14
kg) and (63.29 = 12.64 kg) of fertile women (P=0.016).
Furthermore, the mean number of oocytes retrieved for fertile
women was (13 + 7 eggs) compared with (11 + 6 eggs) for
infertile women (P=0.046) as shown in Table !"!. The positive
IVF outcomes were 28% while 72% for negative IVF
outcomes. The mean age of women with positive IVF
outcomes was (33.71 + 5.11 years) and negative IVF
outcomes were (36.61 £ 5.31 years). However, the age of
women was not associated with IVF outcomes (P=0.093).
Furthermore, the IVF outcomes were not associated with the
etiology of infertility (P>0.05) and ovulatory disorders were
the most common causes of infertility with negative IVF
outcomes 38%. However, there was no statistically significant
difference in the IVF outcomes with the presence of microbes
(P>0.05).

Isolation and identification of yeast isolates
Microorganisms were detected within 5 (10%) FF samples
and 45 (90%) did not show any fungal growth.

In the microscopic specimens, five isolates showed yeast cells
with (LPCB) stain. The morphological features were
identified up to the genus level according to the
morphological reference published ?!. The features of all
isolates are creamy colored to yellowish and the texture of the
colony was smooth, glistening, or dry, depending on the
species. Generally, the microscopic features of all isolates
showed yeast species with blast conidia produce singly or in
small clusters and round or elongate with a variable in size
between 2.0 to 7.0 pm as shown in Figure [1, 2, and 3].

Table 1: The relation between patient demographics
with women's fertility.

Groups
Patient Infertile women Fertile women** P-
demographics 34 (68%) 16 (32%) value
Mean +SD Mean +SD
Age 37.03 £5.26 33.19+£5.12 0.019*
Weight 7421 £15.14 63.29 £ 12.64 0.016*
Number of oocytes 9 =5 13 + 7 0.046*

*P-value < 0.05 is significant **Fertile women with infertile male partners.
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The effect of the microbial load was also considered in this
study. The quantitative method assessed the prevalence of
yeast within the FF samples. The yeast species were isolated
at concentrations ranging from 102> CFU/ml to >10° CFU/ml
in FF samples. There appeared to be no correlations between
the microbial load in FF and the etiology of infertility. The
yeast colonies grew on the three different media with two
different temperatures 25°C and 37 °C but with the different
growth rates.

The total CFU/ml of all yeast colonies isolated from different
media at 25°C were 22.03x10° CFU/ml whereas 24.48x10°
CFU/ml at 37°C. In the PDA medium, the total CFU/ml of
yeast colonies grown at 25°C were 7.3x10° CFU/ml while the
total CFU/ml grown at 37°C were 7.73x10° CFU/ml.
Furthermore, the total CFU/ml of yeast colonies grown on
SAB medium at 25°C were 7.23x10° CFU/ml, and 8.21x103
CFU/ml at 37°C. In the YPD medium, the total CFU/ml of
yeast colonies grown at 25°C were 7.5x10° CFU/ml while the
total CFU/ml grown at 37°C were 8.54x10° CFU/ml.

Fig. 1: The isolate of C. Albicans (a) colonies represents creamy color, irregular, convex, smooth and pasty
colonies on YPD agar (b) Cellular morphology of yeast cells stained with LPCB and observed blastoconidia produce
in clusters in size 4-6 ym under 100x objective by light microscopy.

Y

Fig. 2: The isolate of C. glabrata (a) colonies represents creamy color, circular, convex, smooth and glistening
colonies on YPD agar (b) Cellular morphology of yeast cells stained with LPCB and observed small blastoconidia
produce singly in size 2- 3 um under 100x objective by light microscopy.

Fig. 3: The isolate of C. guilliermondii (a) colonies represents creamy-yellow color, circular, flat, smooth, and
moist colonies on SAB agar (b) Cellular morphology of yeast cells stained with LPCB and observed small
blastoconidia produce in clusters in size 2- 3 ym under 100x objective by light microscopy.
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All yeast isolates were successfully identified at the species
level by the VITEK-2 system as one isolate of C. albicans
(95%), one isolate of C. guilliermondii (99%), and three
isolates of C. glabrata with the probability (96-99-99 %
respectively). The time to identification with VITEK 2 YST
cards was 18 h.

Five yeast isolates were identified and confirmed using
molecular analytical techniques. All yeast isolates belong to
one genus and three species which were identified as Candida
glabrata (60%), C. albicans (20%), and C. guilliermondii
(20%).

The PCR amplification of DNA extracted from the yeast
strains was done with two universal primers pairs. The
intense sharp bands on agarose gel appeared the PCR product
with a molecular size of ITS1/4 in the range from 535 to 871
for all yeast strains as shown in Figure [4].

This was followed by PCR genetic sequences of all strains
that were aligned with the available sequences of closely
related strains accessed from the GenBank. Molecular
identification of strains to species level based on 99-100%
similarity with sequences of the known species already
published in NCBI databases as shown in Table [2].

The dendrogram showing phylogenetic analysis indicted the
taxonomic relationship based on the ITS1/4 region of three
Candida species aligned with closely related sequences
accessed from the GenBank as shown in Figure [5]. All
Candida species belong to the same order which is
Saccharomycetales and grouped into phylum Ascomycota.

Table 2: List of yeast strains GenBank accession
number isolated from FF and % identity with closely
related strains found in the NCBI website.

S(a:ggzle Clos.?.lg‘t5 étia;:ted Gensol?ank Similarity
F1 C. albicans CP032012.1 100%
F2 C. glabrata MH734842.1 99%

F3 C. guilliermondii MK394108.1 99%

According to CLSI documents the Candida isolates indicate
different antifungal sensitivity to five antifungal agents
including CAS, FLU, FCT, MCF, and VRC except for three
C. glabrata strains that not showed any MIC values against
fluconazole with an analysis message (this antibiotic is not
claimed). Micafungin showed the highest susceptibility to
three isolates of C. glabrata at (< 0.06 pg/mL) and VRC
showed the highest susceptibility to the other two isolates of
C. albicans and C. guilliermondii at (< 0.12 pg/mL) as shown
in Table [3].

M 1 2 3

Fig. 4: Gel electrophoresis of PCR product of three
Candida species with ITS1/4 regions where lane 1:
represents C. albicans, lane 2: indicates C. glabrata,
lane 3: indicates C. guilliermondii. The range of DNA
isolates (1- 3) molecular size of bands was from 535 to
871 bp compared to the standard M (100 bp molecular
size marker).

Table 3: Antifungal susceptibilities of Candida
isolates from FF samples as determined by the
VITEK 2 system.

Yea.s t Antifungal agent MIC (ug/mL)
species Range Susceptible
CAS 0.25-4 0.5
FLU 1- 64 2
C. albicans FCT 1- 64 <1
MCF 0.06- 4 0.5
VRC 0.12- 8 <0.12
CAS 0.25-4 0.12
FLU 1- 64 NS
C. glabrata FCT 1- 64 <1
MCF 0.06- 4 <0.06
VRC 0.12- 8 <0.12
CAS 0.25-4 0.25
FLU 1- 64 2
guilliefl‘nondii FCT 1-64 <1
MCF 0.06- 4 0.5
VRC 0.12- 8 <0.12

Scale azole of the minimum inhibitory concentration (MICs)
was measured using the VITEK-2 system. (S) Susceptible;
(R) Resistant. CAS, caspofungin; FLU, fluconazole; FCT,
flucytosine; MCF, micafungin; VRC, voriconazole; NS, MIC
value not showed with analysis message (this antibiotic is not
claimed).
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0.025
Meyerozyma guilliermondi(MK394108.1)

0.015

0.015

Candida albicans(CP032012.1)

Candida glabrata(MH734842.1)
0.015

Fig. 5: Dendrogram showing phylogenetic analysis
based on the ITS4/1 region and NCBI GenBank
database for three Candida species.

Discussion

This study investigated the presence of yeast within fifty FF
specimens collected from women undergoing IVF
procedure with different causes of infertility and the effect
of these species isolated on the IVF outcomes. The mean
age and weight of women were statistically significantly
higher in the infertile women group. This data is in agreement
with what has been published by others when women reach
35 years of age, their fertility is declining > 2% 27, Several
studies have shown an increased risk of infertility in obese
women 728291 Also, the mean number of oocytes was the
highest in infertile women with infertile male partners (male
factor). This result is incompatible with the finding of Pelzer,
Allan "3 which reported that there was no difference in the
number of oocytes collected at the time of retrieval for fertile
and infertile women. On the other hand, the age of women
was not associated with IVF outcomes. This result is
inconsistent with the findings of [** 3! which concluded that
IVF outcome is strongly correlated with maternal ages.
Furthermore, we have shown that the presence of yeast within
FF does not correlate with the etiology of infertility.

In the present study, one genus including three species was
isolated from five FF specimens from different women. The
Candida isolates were present in 10% of FF tested while there
were 90% of FF did not show any fungal growth. Overall 50
cases, we stated that ovulatory disorders and malefactors
were the most common causes of infertility (44%, and 32%,
respectively). We concluded that the presence of yeasts
[Candida albicans, Meyerozyma
guilliermondii (anamorph Candida  guilliermondii), —and
Candida glabrata] were not correlated with adverse IVF
outcomes. In agreement with our findings, previous studies
have also reported that C. albicans was one of the
microorganisms detected in the FF and have not been
associated with either the etiology of infertility or the IVF
outcomes "l In one retrospective study, the IVF cultures
for 5/729 patients contaminated by yeast species and the
embryo quality were not compromised and all five patients
conceived U9, This evidence further not supports our
hypothesis that FF microorganisms may influence the success
rate of the IVF procedure.

The FF may colonize by the hematogenous invasion of
different microbes spread via the oral mucosa and respiratory
tract. It is may also be contaminated by vaginal microbes
when the embryologist starts to collect the sample by a large
needle passed through the ovary. In our study, Candida spp.
is a common commensally yeast of the female genital tract
and considered as opportunistic pathogens that may
occasionally cause diseases and it can be transmitted from the
colonized mother’s vagina to the newborn, leading to
congenital candidiasis infection B2 33, Candida albicans
infection occurs mostly (80% to 90%) of diagnosed cases,
while infection with other species occurs less frequently, such
as C. glabrata and C. tropicalis **. Candida albicans is one
of the microorganisms isolated from cases of pelvic
inflammatory diseases 3°!. Selman, Mariani 1*! also reported
the effect of fungal contamination on IVF outcomes isolated
from the vagina, cervix, embryo culture medium, and tip of
the catheter. They found that the appearance of yeasts in 28
patients (18.3%) did not demonstrate any effect on pregnancy
outcomes. Mahmoudi Rad, Zafarghandi B7! studied the
vaginal swab specimens from women with VVC and they
reported that C. albicans and C. glabrata were prevalent
species isolated from them and the most common causes of
VVC. Over 10% of all the candidemia cases are caused by M.

guilliermondii in some regions such as Brazil, India, and Italy
241

The yeast isolated from FF samples recovered in this study
at concentrations ranging from 10?> CFU/ml to >103 CFU/ml
and there were no correlations between the microbial load
and the etiology of infertility. Another study showed that
most microbial species were isolated at concentrations
ranging from 10° CFU/mL to >10°® CFU/mL in both
colonized and contaminated FF and the microbial load was
not associated with the etiology of infertility or the IVF
outcomes 22,

The quantitative method assessed the prevalence of yeast
within the FF samples isolated on the three media (PDA,
SAB, and YPD) with two different temperatures 25°C and 37
°C. We found that the yeast colonies grew on the three media
but with the different growth rates. We concluded that the
yeast colonies were formed rapidly on the YPD medium at
37°C. This result is consistent with the finding of Odds and
Davidson ¥ which concluded that the growth of yeast
colonies tended to be greater and faster at 37 °C on the
CHROM agar medium.

The yeast isolates identified using the VITEK 2 automated
microbiology system by measured 46 biochemical tests
including carbon source utilization, nitrogen source
utilization, and enzymatic activities. Melhem, Bertoletti 1!
identified 32 clinical isolates of yeast by the VITEK 2 system
and they showed that all strains 100% correctly identified.
Hata, Hall % studied 623 clinical yeast isolates and they
discovered an error in identification using the VITEK 2
system for one clinical isolate of C. glabrata. However, we
did not observe any misidentification results in our study.
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To ensure suitable differentiation and confirmation of the
isolates at the species level, we used the advanced molecular
technique based on amplifying the ITS1 segment for the yeast
isolates using PCR products and sequencing analysis method.
Several researchers reported fungal species based on this
technique to confirm species identification [>*!. The molecular
identification for the microbial strains revealed that the
identification of microbial isolates using the morphological
features and the biochemical tests were correct, thus yielding
the correct identification for all isolates tested. The molecular
size of the ITS region of C. albicans was approximately 535
bp, and 871 bp of C. glabrata similar to that reported by ™!,
C. guilliermondii showed a band size of 607 bp, in agreement
to that observed by 4,

Furthermore, the embryo culture medium does not routinely
contain any antifungal agents, which is the cause of the
common fungal contamination in IVF culture "%, Also,
resistance to antifungal agents has considered an important
challenge in public health problems, especially if the patient
has been in the past treated with an azole group 2. Also, the
decrease of susceptibility and the emergence of strains
resistant to antifungal agents like polyene (amphotericin B)
and azoles (fluconazole and itraconazole) for C.
guilliermondii and C. glabrata is always increasing the threat
by this organism 2?* %1 In our study, we have studied the
effects of five antifungal agents on the yeast isolates using
the VITEK 2 automated microbiology system and we
reported that MCF and VRC showed the highest
susceptibility against all Candida species isolated. Regarding
the other studies, Khan, Ahmed ? reported that FLU was
extremely resistant against Candida spp. followed by
clotrimazole and nystatin. On the other side, VRC had the
highest antimicrobial activity against Candida spp. Matek,
Paluchowska ™ evaluated the susceptibility of Candida
isolates including (C. albicans, C. glabrata, C. tropicalis, C.
krusei, and C. kefyr) to several antifungal agents and they
reported that all Candida spp. were susceptible to many
antifungal agents including (amphotericin B, FLU, 5-
fluorocytosine, and VRC) except for two C. glabrata strains
that showed dose dependent susceptibility to FLU.

CONCLUSION

This study investigated the fungi within FF of women
undergoing IVF cycles. Follicular fluid is not always sterile,
but it contains different species of yeasts that are not
correlated with the IVF outcomes and a larger sample is
needed to further examine our hypothesis. Also,
microbiological examination of FF in women who have
undergone failed IVF cycles may provide an opportunity to
initiate antimicrobial therapy before the next conception.
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