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ABSTRACT

Objective: To find out the association of microbial contamination
with 3-human chorionic gonadotropin ( 3-hCG) in—vitro fertilization
(IVF) positive and negative.

Methods: A total of 73 fresh IVF cycle women were included in
the retrospective study. Vaginal swab culture samples were collected
prior to ovum pick-up and embryo transfer. The follicular fluids
were collected during ovum pick-up and catheter tip culture samples
were collected after successful embryo transfer. After 14 days of the
embryo transfer, women were classified into 3-hCG IVF positive
and negative. The comparative statistical analyses of aerobic
microbial culture reports were done between [-hCG IVF positive
and negative women.

Results: Out of 73 women, 42(57.5%) were found to be 3-hCG
IVF positive and 31(43.5%) were negative. In the aerobic culture of
ovum pick-up vaginal swab, follicular fluid, embryo transplantation
vaginal swab and catheter tip, Enterococcus faecalis was found to
be higher compared to other bacteria (Sireptococcus spp., Candida,
Escherichia coli and Klebsiella). Regarding the comparison
between IVF positive and negative, the overall microbial infection
rate of vaginal swab culture during ovum pick-up and embryo
transplantation was found to be higher in IVF negative women than
in IVF positive women (38.71% wvs. 28.57%); however, it was not
statistically significant (P>0.05). The follicular fluid and catheter tip
culture microbial infection rate was found to slightly higher in IVF
positive women than in IVF negative women (54.76% vs. 41.94%
and 19.05% vs. 9.68%, respectively), but there were not significant
differences (P>0.05).

Conclusions: The aerobic microbial culture reports of follicular
fluid, vaginal swab culture, and catheter tip culture are not
statistically significantly with 3-hCG IVF positive.

KEYWORDS: Follicular fluid culture; Vaginal swab culture;
Catheter tip culture; 3-human chorionic gonadotropin; In—vitro
fertilization outcome

1. Introduction

Infertility is increasing steadily in the world due to lifestyle and

environment changes. The most common causes of infertility
are ovulatory dysfunction, male factor infertility, tubal disease
and some unexplained factors. Infertility is mostly treated in—
vitro fertilization (IVF). But the outcome is an ongoing challenge
throughout the world, and rates of IVF conception are still
low(1]. Because it is affected by various factors that influence the
normal embryo implantation process, including the women’ age,
endometrial receptivity, embryos quality, and transfer technique
as well as microorganism infection of the genital tract[2-4]. The
presence of microbes in the lower female reproductive tract has
been associated with adverse pregnancy outcomes after both natural
and IVF conceptions|s.6].

The health status of the female genital tract is predominantly
related to the presence of a normal vaginal microbiota[7]. Infections
of the female genital tract may concern the vagina, the cervix,
the uterus, or the tubal/pelvic area. Aerobic vaginitis has been

described as an inflammatory condition in which Lactobacillus-

Significance
The presence of microbes in follicular fluid and genital tract

affects the in-witro fertilization (IVF) culture condition as well
as the patient’s heath. Research has shown that patients with
negative bacterial contamination have higher pregnancy rates
compared to positive bacterial contamination. Hence, this study
was performed to study the association between the microbial
infection and IVF B-hCG outcome. The study reveals no
significant differences in follicular fluid, vaginal swab culture

and catheter tip culture between B3-hCG IVF positive and

negative women.
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based microbiota shifts to a microbiota dominated by Enterobacteria,
Staphylococct, Streptococci, and Enterococci(8]. These disorders of the
normal vaginal microbiota have been associated with increased risk
of miscarriage and preterm birth[9-11].

Microbial contamination of long-term cell culture is the current
concern for assisted reproductive techniques laboratories. Although
transvaginal oocyte retrieval for IVF is considered to be relatively
safe, occasionally microorganisms colonize culture dishes of oocyte
and embryos. These infections are mainly caused by bacterial strains
insensitive to the antibiotics used or due to yeast colonization by
Candida species, which frequently reside in the vagina or even by
other normal vaginal flora, like Lactobacillus as bacterial endotoxins
dramatically disrupt granulosa cells growth and function in vitro in
different species[12]. In most women, Lactobacillus species is the
predominant bacteria in the vagina. It reduces the number of other
bacteria in the vagina by maintaining a low pH and by producing
hydrogen peroxide13].

Research has shown that women who test negative for bacterial
contamination have higher pregnancy rates than those who test
positive for bacterial contamination. The role of microbial infection
on the outcome of [VF-embryo transfer (IVF-ET) has been studied
by several authors with the contradictory results[14,15]. Hence, this
study has been designed to evaluate the effect of bacterial infection
of follicular fluid, vaginal swab, and catheter tip culture on the
[-human chorionic gonadotropin ( 3-hCG) biochemical pregnancy
rate in an IVF-ET cycle.

2. Materials and methods
2.1. Participants

The present retrospective study was conducted at our Test Tube
Baby Centre from October 2018 to December 2019. In this study,
only fresh IVF cycle women whose ovum pick-up and embryos
transfer were done in the same cycle were included. Women who
undergone with oocyte donation cycle due to less number of oocyte
recovery and bad quality of oocyte were excluded from the study.
Women who undergone with embryo donation cycle due to the bad
quality of oocyte, sperm and embryos were also excluded. Initially,
84 women were included, but 11 women were excluded from the
study due to the cancel of the embryo transfer cycle. Finally, the
study was conducted on 73 IVF positive and negative women.

2.2. Microbial sample collection from follicular fluid, vaginal
swab and catheter tip

During the treatment procedure of IVF, microbial samples were
collected from follicular fluid, vaginal swab, and catheter tip for each
woman. The vaginal swabs were collected prior to ovum pick-up and
embryo transfer. The follicular fluid samples were collected from
the left and right ovary during ovum pick-up and fluid specimens
were aseptically transferred to a sterile culture dish to determine if
there was an oocyte present. Following the removal of the oocyte,
follicular fluid samples were transferred to a sterile tube and sent for
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microbial culture. The catheter tip samples were collected following
each successful embryo transfer; the embryologist first placed the
catheter tip in culture media to check for retained embryo and cut
off the distal 2 cm of the transfer catheter using sterile scissors. The
catheter tip along with remaining embryo transfer media was placed
in a sterile container and sent immediately to the microbiology
laboratory for microbial culture. After ovum pick-up, antibiotic
medicine was given to the women. After 14 days of embryo transfer,
the 3-hCG IVF pregnancy tests were carried out. Positive pregnancy
was classified by the value of more than 100 ng/uL of the 3-hCG
test. Out of the 73 women, 42(57.5%) were B3-hCG positive, and 31
(43.5%) were negative.

2.3. Statistical analysis

Statistical analyses were performed on the data of microbial
culture report and IVF B3-hCG positive and negative women using
SPSS Statistics software version 22 (IBM). The Chi square test and
Fisher's exact test were used to analyse the data. The differences
were considered statistically significant when P<0.05.

2.4. Ethics statement

Ethical approval was obtained from the Ethics Committee of the
Indian Fertility Society, New Delhi, India (approval No. F.1/IEC/
IFS/2018 dated 23/01/2019).

3. Results

3.1. Characteristics of the women

In the present study, 42 IVF positive and 31 IVF negative women
were involved. Table 1 shows the characteristics of IVF positive
and negative women. The causes of infertility included male factor,
female factor (i.e. polycystic ovarian disease, poor ovarian reserve,
tubal block, and adenomyosis), as well as both male and female

factors, and unexplained infertility.

Total 73 IVF women

Vaginal swab culture (aerobic) on ovum pick-up

Follicular fluid culture during ovum pick-up
Vaginal swab culture (aerobic) on prior to embryo transplantation

Catheter tip culture (aerobic) after embryo transplantation

After 14 days of embryo transplantation

/ N\

IVF positive, n=42 IVF negative, n=31

Figure 1. Flow chart of the study procedure. IVF: in vitro fertilization.
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Table 1. Characteristics of IVF positive and negative women.

Characteristics IVFHEZZI; Ve IV];::;’T )t Ve
Age, years 30.8+£3.3 32.0+4.2
Causes of infertility
Male factor 10 (23.80%) 7 (22.58%)
Female factor 14 (33.33%) 11 (35.48)
Polycystic ovarian disease 8 5
Poor ovarian reserve 2 3
Tube block 3 2
Adenomyosis 1 1
Both male and female factors 12 (26.19%) 8 (25.80%)
Unexplained 6 (14.28%) 5(16.12%)

3.2. Most prevalent aerobic microbe in both positive and
negative pregnancy women

In the present study, a total of 73 women of fresh IVF-ET cycle
were included. Out of the 73 women, 42(57.5%) were found to
B-hCG positive and 31(42.5%) were negative 14 days after the
embryo transfer. Flow diagram of the procedure is presented in
Figure 1. The aerobic culture was done by follicular fluid, vaginal
swab (during ovum pick-up and embryo transfer) and catheter tip for
all the women. After that, all the culture results were correlated with
-hCG biochemical pregnancy.

In the overall aerobic culture of all the women (pregnancy
positive and negative), Enterococcus faecalis, Sireptococcus
spp-, Candida, Escherichia coli and Klebsiella were detected.
But Enterococcus faecalis was found to be most prevalent (26.03%
in follicular fluid, 9.59% in vaginal swab, and 6.85% in catheter
tip) as compared to other bacteria. The microbial infection rate was
detected higher in follicular fluid and vaginal swab culture but less
in catheter tip culture (Table 2).

3.3. Follicular fluid culture in IVF positive and negative women

In the aerobic culture of follicular fluid, Enterococcus faecalis,

Streptococcus spp., Candida, and Escherichia coli microbes were
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detected but Klebsiella was not detected (Table 3). The follicular
fluid microbial culture results are shown in Table 3. After statistical
analysis of both the IVF positive and negative women’ age group,
no significant differences were observed. The microbial culture
report of Enterococcus faecalis was found to 22.58% in IVF negative
women and 28.57% in positive women; however, it was not
statistically significant (P=0.565). Similarly, Sireptococcus spp.,
Candida, and Escherichia coli reports were compared between IVF
positive and negative women, but no significant differences were
observed (P>0.05).

3.4. Vaginal swab culture before ovum pick—up and embryo
transfer

Vaginal swab culture reports on the day of ovum pick-up were
compared between negative and positive pregnancy groups (Table
4). Microbial infection rate of the Enterococcus faecalis was found
to be higher in the negative group as compared to the positive group
(16.13% vs. 4.76%) but it was not statistically significant (P>0.05).
Similarly, infection rate of the Candida was higher in the negative
group (16.13% wvs. 4.76%) but the difference was not significant
(P>0.05). Streptococcus spp., Escherichia coli and Klebsiella were
found to be slightly higher, although it was not statistically
significant (P>0.05). The overall microbial infection rate was found
to be higher in the negative women (38.71% wvs. 28.57%) but it was
not statistically significant (P>0.05).

Vaginal swab culture reports of embryo transfer were compared
between the positive and negative pregnancy groups. Enterococcus
faecalis infection rates were found to be higher in the negative
women (16.13% vs. 4.76%) but the difference was not significant
(P>0.05). Candida infection rate was found to significantly be
higher in the negative group than in the positive group (9.68% uvs.
0%) and Escherichia coli infection rate was found to be significantly
higher in positive women than in the negative group (9.52% uvs.
0%). The overall microbial infection rate was found to be higher in
the negative pregnancy women group (38.71% vs. 26.19%) but it
was not statistically significant. In the positive patient group, 73.81%

were not infected with any bacteria (Table 4).

Table 2. Most prevalent aerobic microbe in both IVF positive and negative women (n=73).

Stages Enterococcus faecalis Streptococcus Spp. Candida Escherichia coli Klebsiella
Ovum pick-up vaginal swab culture 7 (9.59%) 4 (5.48%) 7 (9.59%) 1(1.37%) 5(6.85%)
Follicular fluid culture 19 (26.03%) 13 (17.81%) 3 (4.11%) 1(1.37%) 1(1.37%)
Embryo transfer vaginal swab culture 7(9.59%) 5 (6.85%) 34.11%) 4 (5.48%) 4 (5.48%)
Catheter tip culture 5 (6.85%) 1 (1.37%) 1(1.37%) 3 (4.11%) 1(1.37%)
Table 3. Follicular fluid culture of IVF positive and negative women.
IVF positive IVF negative

Parameters (n=p4 2) (n=3 1% P-value

Enterococcus faecalis 12 (28.57%) 7 (22.58%) >0.05

Streptococcus Spp. 9 (21.43%) 4 (12.90%) >0.05

Candida 2 (4.76%) 1(3.23%) >0.05

Escherichia coli 0 1(3.23%) >0.05

Klebsiella 0 0

Total infected patients 23 (54.76%) 13 (41.94%) >0.05

Total non-infected patients 19 (45.24%) 18 (58.06%) >0.05
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Table 4. Analysis of vaginal swab culture report on ovum pick-up and embryo transfer.

Vaginal swab culture before ovum pick-up

Vaginal swab culture before embryo transfer

Parameters IVF positive IVF negative e IVF positive IVF negative Pvalue
(n=42) (n=31) (n=42) (n=31)
Enterococcus faecalis 2 (4.76%) 5(16.13%) >0.05 2 (4.76%) 5(16.13%) >0.05
Streptococcus Spp. 3 (7.14%) 1(3.23%) >0.05 3 (7.14%) 2 (6.45%) >0.05
Candida 2 (4.76%) 5(16.13%) >0.05 0 (0%) 3 (9.68%) >0.05
Escherichia coli 1(8.33%) 0 >0.05 4 (9.52%) 0 (0%) >0.05
Klebsiella 4(9.52%) 1(3.23%) >0.05 2 (4.76%) 2 (6.45%) >0.05
Total non-infected patients 30 (71.43%) 19 (61.29%) >0.05 31 (73.81%) 19 (61.29%) >0.05
Total infected patients 12 (28.57%) 12 (38.71%) >0.05 11 (26.19%) 12 (38.71%) >0.05
Table 5. Catheter tip culture. Table 6. All microbial culture summaries.
g : IVF positive IVF negative
Parameters IVZEZ;I; e Ianzggle)ltlve P-value Parameters (n£42) (n=3g1) el
Enterococcus faecalis 3(7.14%) 2 (6.45%) >0.05 Vaginal swab culture )¢ 570, 12 (38.71%) >0.05
during ovum pick-up
SlicRtosceri P G g 0D Follicular fluid 19 (45.24%) 13 (41.94%) >0.05
Candida 1(2.38%) 0 >0.05 Vaginal swab culture .
Escherichia coli 2 (4.76%) 1 (3.23%) >0.05 during embryo transfer 11(26.19%) 12 (38.71%) >0.05
Kiebsiella 1(2.38%) 0 >0.05 Catheter tip culture 8 (19.05%) 3 (9.68%) >0.05
Total infected patients 8 (19.05%) 3(9.68%) >0.05 Average infection
Total non-infected patients 34(80.95%) 28 (90.32%) >0.05 in each stage 29.76% 32.26%

3.5. Catheter tip culture

The catheter tip infection rate was found to be very less in both
the IVF positive and negative groups, 80.95% of the IVF positive
women and 90.32% of negative women were free from bacterial
infection. However, Enterococcus faecalis infection rate was found
most prevalent in both the IVF positive and negative women
(7.14% vs. 6.45%) compared to other bacteria. Overall all microbial
infection rates were compared between positive and negative women
and found to be higher in positive women; however, it was not
statistically significant (P>0.05) (Table 5).

3.6. All microbial culture

In the present study, the overall average microbial infection rate was
29.76% in the positive pregnancy group and 32.26% in the negative
group, although it was higher but not statistically significant (Table 6).

4. Discussion

IVF outcome depends on many factors including microbial
contamination, which affects the IVF results. In women genital
tract, many microbes e.g. Enterococcus faecalis, Streptococcus
spp., Candida, Escherichia coli, etc. were found. However, no
consensus guidelines are available yet on the microbiological
evaluation of infertile couples prior to undergoing IVE. In a previous
study, no significant difference was found between women who
were vaginal culture-positive and negative in terms of pregnancy
rates[16]. Also, no significant difference was found between those
who were treated with antimicrobial drugs after a culture-positive
result[16]. But Kong et a/[17] found that reduction of Lactobacillus, and

the overgrowth of Gardnerella, Atopbium, and Prevoiella possessed

strong connection with the success of IVE. Moreover, Fu et al[18]
found that lower abundance of Lactobacillus, and higher microbial
diversity of vaginal microbiota in IVF recurrent implantation failure
women. Hence, the present study focused on the impact of bacterial
contamination in 3-hCG IVF positive and negative women.

In the present study, 57.5% of the positive and 43.5% negative
pregnancy were found. The follicular fluid microbial culture
was compared between IVF positive and negative women,
but no significant differences were observed for Enterococcus
Jaecalis, Streptococcus spp., Candida, and Escherichia coli bacteria.
Similar to our study, Usman et al[19] did not find statistically
significant difference in the fertilization rates and pregnancy rates
between the groups of women with positive follicular fluid bacterial
as compared to with negative follicular fluid. However, in another
study it was reported that the presence of particular microorganisms
in follicular fluid had an adverse effect on IVF outcomes in both
fertile and infertile women[5]. The presence of microorganisms in
the human follicular fluid may result in inhibition of the functioning
of follicle-stimulating hormone, damage to the cumulus-oocyte
complex, the subsequent immune response within the follicular fluid
during folliculogenesis or in the uterus at the time of implantation
either by the microorganisms themselves, or the microbial products
of metabolism([20]. Identification of bacteria colonizing the follicular
fluid in couples experiencing a prolonged failure to conceive may
present the clinician with an opportunity to initiate antimicrobial
treatment before the next attempt at conception|20.21]. This may be
a reason for failure to IVF conception in the absences of another
explanation.

The microbial culture of the vaginal swab culture on ovum pick-up
and embryo transfer day was not significant between IVF positive
and negative women. But Enterococcus faecalis and Candida were
found to be most prevalent in IVF negative women in both the

vaginal swab culture groups; however, it was not significant.
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Similarly, in the previous study the most prevalent Enterococcus fa—
ecalis (32.6%), Escherichia coli (22%), Candida spp. (9.8%) were
found in IVF women, and reported that it significantly decreases the
levels of vaginal Lactobacilli22]. In another study, lower fertilization,
implantation, and clinical pregnancy rates were reported in IVF
women that were positive to Escherichia coli, Enterococcus faecalis,
Streptococcus agalactiae, and Staphylococcus spp.[23,24]. It may be
due to the fact that Enterococcus faecalis is found in fecal matter;
improper cleaning of substances containing fecal matter, or not
washing hands after restroom use, can increase the risk of bacterial
transmission.

In our study, the catheter tip contamination rate was 19.05% in
positive women and 9.68% in negative women, but no significant
differences were found. Our overall microbial contamination rate of
catheter tip contamination rate (15%) was lower as compared to the
previous study (33.75% and 49.1%) by Maduka et al and Egbase et
al[15.25]. It may be the use of the administration of antibiotics before
embryo transfer and improved culture systems that may reduce the
growth of these organisms. A previous study also reported that the
use of antibiotics significantly reduced catheter tip contamination
rate[26]. In contrast to our study, some researchers have found that the
presence of vaginal—cervical microbial contamination at the time of
embryo transfer is associated with significantly decreased pregnancy
rates[14.27]. Similarly, Fanchin et al found that the presence of
microbial flora of the cervix on the embryo transfer catheter tip is
associated with poor IVF-ET outcomes|28]. It is also found that
presence of hydrogen peroxide producing Lactobacillus spp. from
the vagina/endometrium was associated with improved embryo
transfer rates and successful IVF pregnancy outcomes[29]. However,
the presence of bacteria other than Lactobacillus spp. (including
Escherichia coli, Streptococcus spp., other Enterobacteriaceae,
Staphylococcus spp., and Haemophilus spp.) reported as vaginal
flora, was associated with a decreased number of successful IVF
outcomes and an increase in early miscarriage rates[28-31]. This
microbial infection may decrease the embryos capability to implant
due to the effects on the embryo itself and/or the endometrium.
Before implantation, the zona pellucida of the embryo which has a
barrier function against infection is lost at the cleavage stage, thus
exposing the embryo to the detrimental effect of bacteria[30,31]. It
has also been proposed that any acute inflammatory response in the
endometrium will generate cytokines, macrophages, prostaglandins,
and leukotrienes resulting in some form of subclinical endometritis
with consequent deleterious effect on embryo implantation[32].

Overall, in our study we didn’t find any significant association
between microbial infection and IVF 3-hCG outcomes. It may be
due to the small sample size and the use of the antibiotics after ovum
pick-up. It is our recommendation that for the better association of
vaginal microbiota and follicular fluid with IVF outcomes a large
numbers of sample sizes would provide better association.

In conclusion, in the study the microbial infection rate of
Enterococcus faecalis is found to be most prevalent in both the IVF
positive and negative groups compared to other bacterial infection.

The microbial infection rates of ovum pick-up vaginal swab culture
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and embryo transfer vaginal swab culture are found to be higher in
IVF negative women, but it is not significant. The follicular fluid
microbial infection rate is found to be slightly higher in IVF positive
group but it is not significant. The catheter tip contamination rate is
found to be very less in both the positive and negative women and
no significant difference is observed between two groups. Overall,
in our study the aerobic microbial culture report of ovum pick-up
vaginal swab, follicular fluid, embryo transfer vaginal swab and
catheter tip are not significant with 3-hCG IVF positive. Our study
suggests that during the IVF cycle microbial screening of vaginal
swabs, follicular fluid and catheter tip culture may help to detect
abnormal microorganisms. The use of antibiotics and an improved

culture system may increase the IVF success rates.
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