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Abstract

Background The chance of achieving a successful pregnancy through in vitro fertilization and embryo transfer
(IVF-ET) is limited despite recent scientific advances in this field due to several factors that are known to affect the
outcome. There are studies linking the presence of bacteria in the male genital tract to poor semen parameters and
IVF-ET outcomes. Results are, however, contradictory. The finding of confirmed genital tract infection warrants treat-
ment, especially when dealing with infertile couples, but treating asymptomatic bacteriospermia is controversial. This
study assessed the prevalence and effects of seminal fluid bacterial isolates on semen quality and rates of fertilization
and biochemical and clinical pregnancies in IVF-ET.

Methodology This is an analytical cross-sectional study conducted at the IVF Center of National Hospital Abuja,
Nigeria. Due to the low turnout of clients, we enrolled all consecutive consenting eligible male partners of women
undergoing the procedure during the study period to obtain a sample size of 242. Participants observed sterile tech-
niques to prevent contamination of the seminal fluid during collection. Growth of bacteria > 10,000 colony-forming
units (CFU)/ml was considered significant and tested for sensitivity to a panel of antibiotics. We determined the
influence of positive bacterial isolates on fertilization, biochemical pregnancy, clinical pregnancy (primary outcome),
and multiple pregnancies. Data were analyzed using SPSS version 22. Student’s t-test, chi-square test, and Fisher’s
exact tests were employed as appropriate. p-value < 0.05 at a 95% confidence interval was regarded as statistically
significant.

Results Seminal fluid culture was positive in 57 patients (47.11%). Staphylococcus aureus was the predominant
organism cultured (43.90%), followed by Streptococci spp. (21.05%), Escherichia coli (17.54%), Klebsiella spp. (8.77%),
Pseudomonas aeruginosa (5.26%), Staphylococcus saprophyticus (1.75%), mixed Staphylococcus aureus, and Streptococ-
cus spp. organisms (1.75%). The fertilization rate was 95.4%, the biochemical pregnancy rate was 42.2%, the clinical
pregnancy rate was 38%, and the multiple pregnancy rate was 16.53%. Significant factors found to be associated with
positive clinical pregnancy were primary infertility (p-value = 0.001) and negative seminal fluid culture result (p-value
=0.033).

Conclusion The prevalence of bacteriospermia was relatively high, and the presence of bacterial isolates adversely
affected fertilization and clinical pregnancy rates among couples undergoing the IVF-ET program.
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Background

Semen is a mixture of spermatozoa and fluidsderived
from the epididymis, the bulbourethra, the urethra, and
the prostate glands. Each area that contributes to a semen
sample is considered a sterile area, yet the culturing of
semen for bacteria is usually positive [1]. Microbes con-
tained in semen can result in the overt contamination of
embryo culture media. The demise of valuable embryos
due to contamination will, at least, result in a patient with
a wasted cycle and zero chance of pregnancy [2].

Acute and chronic infections and consequent inflam-
mation in the male reproductive system may compromise
the sperm cell function and the whole spermatogenetic
process [3], causing qualitative and quantitative sperm
alterations. Recent studies have shown that the simple
presence of bacteria in semen samples may compromise
sperm and embryo quality [4]. The bacteria responsible
for semen contaminations generally originate from the
urinary tract of patients or can be transmitted by the
partner via sexual intercourse. The presence of micro-
organisms within the upper genital tract and those that
contaminate the IVF culture system may result in poor-
quality embryos (possibly due to oocyte DNA fragmenta-
tion), early pregnancy loss, or preterm birth [5].

Generally, bacteriospermia affects the normal fertility
process by a deterioration of spermatogenesis, decreased
sperm motility, altered acrosome reaction, altered mor-
phology, formation of reactive oxygen species leading
to increased DNA fragmentation index, formation of
antisperm antibodies due to breach in the blood-testes
barrier, and genital tract obstruction due to inflammation
and fibrosis [6].

The direct association between the presence of infec-
tious factors in semen and sperm-fertilizing potential
has been intensely discussed and constitutes a signifi-
cant problem in andrology. Studies linking semen uro-
genital infection/inflammation with a higher number
of spermatozoa with DNA fragmentation are contra-
dictory [7]. Published studies also reported conflicting
results on the harmful impact of leukocytospermia on
sperm DNA integrity as measured by DNA fragmenta-
tion assays [8]. Difficulties arise when determining which
bacteria are significant and which merely represent skin
contamination.

Infertility is one of the most trying challenges of the
married state; it is considered a national health prob-
lem in many countries, including Nigeria. In vitro fer-
tilization (IVF) has recently become very attractive in

Nigeria, representing the definite solution to barren-
ness and stigmatization because, unlike many of the
more traditional ways of treating infertility, it is both
medically accepted and socially tolerated. Despite these
advantages, centers providing the services are few, with
attending high costs and technical challenges. Data on
the influence of seminal fluid bacterial isolates on IVF-
ET outcome is scanty and almost nonexistent in our
environment.

National Hospital Abuja is one of the few public cent-
ers providing IVF-ET service in the country; with an
ever-increasing patient population who can afford the
high cost of the service, the improved outcome is still
desirable. This study is aimed at determining the preva-
lence of bacterial isolates in seminal fluid and its effect
on semen quality, fertilization rate, and biochemical
and clinical pregnancy rates in the IVF-ET program.

Methods

This is an analytical, cross-sectional study carried out
at the IVF Center of the National Hospital, Abuja, from
June 2017 to May 2018. National Hospital Abuja is a
multidisciplinary tertiary hospital located in the central
business district sub-locality, Abuja, the Federal Capital
City of Nigeria. IVF started in National Hospital, Abuja,
in August 2006, and the birth of the first IVF baby was
recorded in February 2007.

The IVF-ET approach involves pituitary downregula-
tion, followed by ovulation induction with gonadotro-
pins using the long or short protocols, during which
a transvaginal scan is used to monitor the follicular
growth. At the National Hospital Abuja IVF-ET Center,
treatment is usually done in batches of 80—150 couples.
The women receive 10,000 IU human chorionic gonad-
otropin (hCG) for ovulation trigger when two or more
follicles reach a diameter of > 18 mm, and oocytes are
retrieved by the transvaginal route 34—36 h after hCG
administration.

Intravenous amoxicillin/clavulanic acid 1.2 g or ceftri-
axone 1 g is given immediately to all patients after egg
retrieval. The oocytes are assessed by the embryologist
and fertilized with the previously potentiated sperm. The
resulting embryo is transferred on the third day tran-
scervically using a standard embryo transfer catheter
(HG Wallace Ltd., UK). Embryo transfer is usually done
by three fertility experts (the gynecologist, embryologist,
and a trained nurse), aided by abdominal ultrasound.
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Study population and sample size

Due to the low turnover of clients, all consecutive con-
senting male partners of women undergoing IVF-ET
from June 2017 to May 2018 were included. Exclusion
criteria included female partners above 40 years of age,
congenital genital tract abnormality, clinical evidence
of epididymitis and/or orchitis, and male partners on
antibiotics at the time of sample collection. A sample
size of 217 was obtained using Cochran’s formula (n =
z’pq/d?), with a proportion of clinical pregnancy rate
per transfer in a culture-negative and culture-positive
group of 17% obtained from a previous study [9]. We
approximated this to 242 to account for possible nonre-
sponse as shown below:

Where:

n = minimum sample size.

Z,= the standard normal deviate corresponding to 95%
confidence interval. The value obtained from the normal
distribution table is 1.96.

Zg = the standard normal deviate corresponding to the
power of the test to detect differences, set at 95%. The
value obtained from the normal distribution table is 1.64.

p = proportion of clinical pregnancy from previous
studies’ = 17% = 0.17.

q = complimentary probability = 1-p = 1-0.17 = 0.83.

d = degree of precision = 0.05.

Data collection

Data was collected over 12 months. IVF specialists and
the researcher took consent at the routine counseling
session before the IVF procedure. All the men were
instructed to abstain from sexual intercourse for 3-5
days before collection, and detailed instructions were
given concerning sterile techniques to prevent contamina-
tion of the semen from normal flora in that body region.
These instructions included thoroughly cleaning the head
of the penis with a moist sterile towelette, semen collection
by masturbation with clean, dry hands using no creams
or lubricants, directing the entire ejaculate into the con-
tainer, and avoiding contact with the interior of the sterile
wall of the container.

Seminal fluids collected on the day of oocyte retrieval
were immediately taken to the IVF center laboratory. Ali-
quots were taken out of the collecting bottle using a sterile
pipette and used for the study. Semen samples were trans-
ported to the National Hospital laboratory within 60 min of
collection by the researcher or the research assistant. Certi-
fied microbiologists immediately carried out the laboratory
procedures with the full involvement of the researcher.

The remaining samples were quickly analyzed at the
IVF center, prepared, and used for the procedure.
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Microscopy

Smears of the seminal fluid were made on a sterile
grease-free glass slide, covered with a cover slip (wet
preparation), and viewed with x10 and x40 objective
lenses to take note of pus cells and other microscopic
abnormalities in the semen.

Culture

Semen samples were plated on 5% blood agar, chocolate
agar, MacConkey agar, Thayer Martins, and Columbia
agar (Becton Dickinson BBL Microbiology Systems,
Franklin Lakes, NJ, USA) using sterile wire loops. These
were then placed in the incubator (Memmert GmbH +
Co. KG, Schwabach, Germany) aerobically at 37 °C for
18-24 h. Any growth of bacteria > 10,000 colony-form-
ing units (CFU)/ml on the 5% blood agar was consid-
ered significant and subsequently identified and tested
for sensitivity to a panel of antibiotics.

Gram stain

We placed a drop of normal saline on the center of a
grease-free slide. With the aid of a sterile wire loop,
a small colony of the suspected bacteria was picked
and emulsified on a glass slide and then heat fixed.
The smear was then flooded with crystal violet (pri-
mary stain) and allowed to stand for 60 s before rins-
ing with water. Lugol’s iodine was next added to the
slide and allowed to act for another 30-60 s and rinsed
with water. Acetone was added drop by drop for 5-10 s
and immediately rinsed. Safranin (a counterstain) was
added and washed with water after 2 min. After drying,
slides were examined with oil emersion objective x100.

Biochemical tests

Media plates with significant bacteria growth (positive
plates) were further subjected to various biochemical
tests, including Simon Citrate, Kligler Iron Agar (KIA),
Urea Agar Base, and hydrogen peroxide. This is to iden-
tify and classify the bacteria isolate(s) as shown in the
two tables below.

Data management and analysis

The generated data were entered into two separate
Excel Sheets by two clerical staff and checked for (in)
consistencies. Analysis was performed using SPSS
version 22; for categorical variables, proportions and
frequencies were calculated and compared using Pear-
son’s chi-squared test (y*) or Fisher’s exact test, as the
case may be. Continuous variables, on the other hand,
were summarized as means and standard deviation
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and compared using a ¢-test. In addition, minimum,
maximum, and missing values were reported for all
variables.

Those factors significantly associated with the primary
outcome were entered into a binary logistic regression
model to control for confounding. Any p-value < 0.05 at
a 95% confidence interval was regarded as statistically
significant.

Results

The age range of the patients was 24 to 40 years, with
a mean of 36.67 £ 3.809 (years). The majority of the
patients had secondary infertility (71.1%). Female factor
accounted for 42.2% (tubal — 17.4%, uterine —16.5%,
ovarian — 8.3%), male factor infertility was 23.1%, com-
bined male and female factors were 21%, while 13.2% had

Semen Culture

Positive, 114,
47%

Negative, 128,
53%

Positive

Fig. 1 Semen culture

Negative

Table 1 The clinical characteristics of the study participants
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unexplained infertility. When the patients were grouped
into two based on the seminal fluid culture results (posi-
tive or negative), there was no significant difference
between the groups concerning the sociodemographic
and clinical characteristics except for the type of infer-
tility. Up to 42 out of 70 patients with primary infertil-
ity were pregnant (60% success rate), while only 50 out of
172 patients with secondary infertility conceived (29.1%
success rate). Most patients (89%) had three or more
embryos transferred during the cycle. Five patients had
their cycles canceled due to failure of fertilization.

Of the 242 patients, 114 (47%) had positive seminal
fluid culture results, while more than half of the patients
(53%) had negative culture results (Fig. 1).

In Table 1, when the patients were grouped into two
based on the seminal fluid culture results (positive or
negative), there was no significant difference between the
groups concerning the clinical characteristics except for
the type of infertility. More clients with primary infertil-
ity had positive cultures (60%) compared to those with
secondary infertility (29.1%).

In Fig. 2, Staphylococcus aureus was the predominant
organism cultured, followed distantly by streptococci
spp. Mixed organisms were seen in two patients. A rarer
species, Staphylococcus saprophyticus, was also seen in
two patients.

As seen in Table 2 below, there was no statistically
significant difference in sperm count between culture
positive and culture-negative patients (A). Overall, fer-
tilization was positive in 95.10% of the patients, and
more than 50% of the oocytes were fertilized in the
majority (78.50%) of the patients. There was a statisti-
cally significant difference in fertilization rate between

Variables Culture Test of significance
Positive Negative

Mean age in years & SD (male partner) 4352 4+ 7.561 4233 +5.691 t=-0978,p=0.330
Mean age in years & SD (female partner) 36.02 +£4.171 37.07 £3.539 t=1472,p=0.144
The mean number of previous IVF per patient £ SD 0.5+ 0.837 0.56 £+ 0.874 t=0373;p=0710
The mean number of embryos transferred per patient & SD 324 +£0.79% 284 +£1.231 t=1962;p =0.052
Type of infertility X? =10.099; p = 0.001*

Primary 42 (60%) 28 (40%)

Secondary 50 (29.1%) 122 (70.9%)
Causes of infertility X? =16.297; p = 0.06

Combined 8 (15.4%) 44 (84.6%)

Male factor 32 (57.1%) 24 (42.9%)

Ovarian factor 4 (20%) 16 (80%)

Tubal factor 24 (57.1%) 18 (42.9%)

Uterine factor 10 (25%) 30 (75%)

Unexplained 14 (43.8%) 18 (56.3%)
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Fig. 2 Specific organisms cultured
Table 2 Relationship between semen culture and pregnancy outcomes
A. Semen culture Sperm count Total I p-value
> 15M/mL <15M/Mi
Negative n (%) 98 (76.60) 30 (23.40) 128 (100) 1461 0.227
Positive n (%) 76 (66.70) 46 (33.30) 114 (100)
Total 174(71.9) 68 (28.10) 242 (100)
B. Semen culture Fertilization rate Total X p-value
Good Poor
Negative n (%) 112 (87.50) 16 (12.50) 128 (100) 6.505 0.011*
Positive n (%) 78 (68.40) 36(31.6) 114 (100)
Total 190 (78.50) 52 (21.50) 242 (100)
C. Semen culture Biochemical pregnancy Total X p-value
Yes No
Negative n (%) 64 (50.0) 64 (50.0) 128 (100) 3435 0.064*
Positive n (%) 38(33.3) 76 (66.7) 114 (100)
Total 102 (42.1) 140 (57.9) 242 (100)
D. Semen culture Clinical pregnancy Total X p-value
Positive Negative
Negative n (%) 60 (46.9) 64 (53.1) 128 (100) 4.524 0.033*
Positive n (%) 32(28.1) 82 (71.9) 114 (100)
Total 92 (38.0) 150 (62.0) 242 (100)

(B).

culture-positive and culture-negative patients
Patients with negative semen cultures were more likely
to have good fertilization (y* = 3.435, p-value = 0.064).
Biochemical pregnancy (serum b-hCQG) test was posi-
tive in up to 42.10% of the patients (C). There was no
statistically significant difference in biochemical preg-
nancy between culture-positive and culture-negative

patients (y* = 6.505, p-value = 0.011). Clinical preg-
nancy, defined as the presence of a gestational sac by
transvaginal ultrasound scan (done at 6-week gesta-
tion), was positive in 38% of all the patients (D).

Out of the 92 positive clinical pregnancies, 10 (4.1%)
were ectopic gestations, while 40 (16.5%) 284 had multi-
ple pregnancies (Table 3).
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Table 3 Relationship between semen culture result and
pregnancy outcome
Semen Pregnancy outcome Total
culture
No Singleton Multiple Ectopic
pregnancy
Negativen 68 (53.10) 26(20.30) 24(18.80) 10(7.80) 128(100)
(%)
Positive n 82 (71.90) 16 (14.00) 16(14.00) 0(0.00) 114 (100)
(%)
Total 150 (62.00) 42 (17.40) 40(16.50) 10(4.10) 242 (100)

“This has not been found to be significant (F = 10.135; p = 0.165)

As seen in Table 4 below, factors found to be signifi-
cantly associated with clinical pregnancy rate at bivariate
analysis (semen culture result and type of infertility) as
well as a priori confounders (age, previous IVF, number
of embryos transferred, and specific cause of infertility)
were entered into a multiple logistic regression model
to adjust for possible confounding effects as shown in
Table 5 below. Only semen culture and type of infertil-
ity remained significant, which means the two factors
are independent (intrinsic) determinants of clinical preg-
nancy in the study population.

Discussion

The current study found that prevalence of primary
infertility was 28.9%, while 71.1% had secondary infer-
tility. This agrees with global distribution, whereby the
prevalence of secondary infertility is higher than pri-
mary infertility [10—14]. Regarding the specific etiologies,
female factors accounted for 42.2%, male factors contrib-
uted 23.1%, combined male and female factors were 21%,
while 13.2% had unexplained infertility. This result agrees
with findings in a similar population [12]. The age of both
male and female partners, duration of infertility, number
of previous IVF attempts, and number of embryos trans-
ferred did not differ between culture-positive and nega-
tive results.

We isolated bacteria in 114 of the 242 patients
(47.11%); this is similar to a value of 46.3% obtained
by Ricci et al. in Italy [13]. Higher and lower bacte-
riospermia prevalence rate of 65.7-85% [14—16] and
22.3-35.3% [17-19] were reported by other research-
ers, respectively. The commonest organisms cultured
were Staphylococcus aureus (43.9%), followed by Strep-
tococci (21.05%) and Escherichia coli (17. 54%). This
finding is similar to that obtained in other studies
where Staphylococcus aureuswas the commonest iso-
lated organism (with a prevalence of 28.3-62.5%) [12,
20]. Other researchers found less common organisms
like Enterococcus faecalis [21], Escherichia coli [17, 22],
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Table 4 Relationship of variables with clinical pregnancy

Variables Clinical pregnancy  Total p-values
Yes No
Age group
21-30yrs. 16 (66.7) 8(33.3) 24(100)  0.031
31-40 yrs. 76 (34.9) 142 (65.1) 218(100)
Semen culture
Negative 60 (46.9) 68(53.1) 128(100) 0.033
Positive 32(28.1) 82(71.9) 00)
Previous IVF
No 62(39.7) 94(603) 156(100) 0.598
Yes 30(34.9) 56(65.1) 86 (100)
Type of infertility
Primary 42 (60.0) 28(400) 70(100) 0.001
Secondary 50(29.1) 122(70.9) 172 (100)
Specific cause
Combined 8(154) 44(84.6) 52(100) 0.006
Male 32(57.1) 24(429) 56(100)
Ovarian 4(20.00 16(80.0) 20(100)
Tubal 24(57.1) 18(429) 42(100)
Unexplained 14 (43.8) 18(56.2) 32(100)
Uterine 10(25.0)0 30(75.0) 40(100)
Sperm count
Normospermia 64 (36.8) 110(63.2) 174(100) 0.654
Oligospermia 28(41.2) 40(58.8) 68 (100)
Organism cultured
Negative culture result 58(453) 70(54.7) 128 (100) 0.125
Escherichia coli 2(10.0) 18(90.0) 20 (100)
Staph. saprophyticus 0(0.0) 2 (100) 2 (100)
Klebsiella spp. 2(20.0) 8(80.0) 10 (100)
Pseudomonas aeruginosa 2 (33.3) 4 (66.7) 6 (100)
Staph./Strep. 2 (100) 0(0.0) 2 (100)
Staphylococcus spp. 22 (44.0) 28(56.0) 50 (100)
Streptococci 4(16.7)  20(83.3) 24 (100)
Fertilization rate
Good 80 (42.1) 110(57.9) 190(100) 0.077
Poor 12(23.1) 40(76.9) 52 (100)
Number of embryo transferred
1-2 16 (27.6) 42(724) 58(100) 0.185
3 and above 76 (41.3) 108 (58.7) 184 (100)

and Peptostreptococcus [23] as the principal isolates.
Variations in prevalence and microbial compositions
reported by different studies can be attributable to dif-
ferences in center protocols, isolation techniques, and
study population. The high prevalence of Staphylococ-
cus aureus in our study raises suspicion of contamina-
tion. Microorganisms isolated from seminal fluid may
originate from the surrounding penile skin, hands, and
genital tract [22], sexual intercourse, or hematogenous
spread resulting in either contamination, colonization,
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Table 5 Logistic regression model

Covariates B p-values Adjusted OR 95% Cl for
AOR
Lower Upper

Age (years)
21-30 yrs. —0.832 0.285 0435 0.095 2.003
31-40 yrs. Reference

Semen culture
Negative —0437 0339 0.646 0263 1.583
Positive Reference

Type of infertility
Primary —1.310 0.012 0.270 0.097  0.750
Secondary Reference

Specific cause
Combined 0.768 0339 2.155 0446 10401
Male —1.043 0.154 0352 0084 1478
Ovarian 0.249 0.803 1.283 0.181  9.090
Tubal —1.442 0.045 0.237 0.058 0.969
Unexplained —0.686 0.371 0.504 0.112  2.263
Uterine Reference

Sperm count
Normospermia 0.152 0.775 1.164 0412 3289
Oligospermia  Reference

Fertilization rate
Good —0.821 0.190 0.440 0129 1.503
Poor Reference

Number of embryo transferred
1-2 —0.204 0.718 0.815 0269 2472
3 and above Reference
Constant 2.308 0.015 10.057

or infection [23]. Although we ensured semen collec-
tion by masturbation and the use of aseptic collection
techniques to minimize the possibility of contamination,
resident skin flora on the skin may be difficult to remove
even with hours of scrubbing. However, contamination
and infection are detrimental. Various reports signified
a decrease in sperm motility and agglutination of sperms
when spermatozoa were incubated with Staphylococ-
cus aureus [24], and this explains the negative impact of
S. aureus on semen parameters and, consequently, IVF
success rate.

Our study did not find a statistically significant associa-
tion between sperm count and seminal fluid culture result
(p = 0.227); this is similar to the findings by Vlaisavljevi
et al. and Jue et al. [8-20, 22-28], whereby the presence
of asymptomatic bacteriospermia did not correlate with
abnormal semen parameters. Other researchers found
a strong association between the presence of bacteria in
sperm samples with abnormal semen parameters [15, 16,
18, 19, 29, 30]. Our finding could be explained by the fact
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that we screen and treat oligospermic patients for infec-
tion during initial screening in the clinic before IVF-ET.
In addition, the quality of semen is a function of several
other parameters aside from the absolute count.

The fertilization rate was reasonable in the study popu-
lation, with positive fertilization in up to 95.1% of the
patients. This is perhaps due to strict inclusion criteria and
standard IVF techniques employed in the study center.
There is a statistically significant difference in fertiliza-
tion rate between culture-positive and culture-negative
patients {y* (1, N = 121) = 6.505, p < 0.05}. It is also note-
worthy that most couples with unfertilized oocytes had
a positive culture result. This agrees with an earlier simi-
lar study which noted that the presence of organisms like
Staphylococcus aureusin seminal fluid correlated with a
low pregnancy rate [20]. Also, in vitro studies on gram-
positive organisms have demonstrated some effect of
bacteria on sperm morphology, possibly mediated by its
virulence factor hemolysin [3]; hence, contamination of
the culture system with seminal microbes may result in
suboptimal fertilization rates and impaired embryonic
development [31].

Although the fertilization rate was high and embryo
transfer was done for 95.1% of the patients, the preg-
nancy test was positive in only 42.1%. This suggests
significant implantation failure, possibly due to poor
endometrial receptivity and low embryo quality. Even
though more patients with negative seminal fluid culture
results had a positive (biochemical) pregnancy test (50%
versus 33.3%), the difference was not found to be statisti-
cally significant (p = 0.064). Novel studies are ongoing
to evaluate the effect of the endometrial microbiota on
endometrial receptivity and infertility. It is now evident
that sites in the body that are historically sterile, such as
the uterine cavity and the placenta, are colonized with
their unique microbiome [32] and perhaps low embryo
quality.

In addition, a transvaginal ultrasound scan done at
6-week gestation demonstrated clinical pregnancy
(demonstrable gestational sac) in 38% of the total
patients. The lower clinical pregnancy rate compared to
biochemical pregnancy is due to early pregnancy fail-
ure, which is also seen in natural conception. However,
the presence of bacteria in the seminal fluid was noted
to associate with less clinical pregnancy rate {y* (1, N =
121) = 4.524, p < 0.05}; when specific isolated organisms
were analyzed, the difference was, however, not found to
be statistically significant (p-value = 0.165). In the study
by Guillet-Rosso et al.,,[9] pregnancy rate per cycle was
significantly reduced when the semen culture contained
organisms compared with axenic semen (p < 0.05). This
was independent of the cleavage rate of oocytes and the
number of embryos transferred, as observed in this study.
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We also noted that out of the 92 positive clinical preg-
nancies, 10 (4.13%) were ectopic gestations, while 40
(16.53%) had multiple pregnancies. The multiple-preg-
nancy rate following assisted conception is reported at
4.9% (Sweden), 19.8% (UK), and 20.5% (Canada) to up to
46% in the USA. The low value in Sweden is due to the
adoption of elective single embryo transfer (eSET) [33].
This study found no statistically significant difference
between culture result and type of pregnancy (Fisher’s
exact test = 7.09, p-value = 0.062). Not unexpected, as
it is known that younger women are significantly more
likely to achieve pregnancy following infertility treatment
[11], in this study, two-thirds of those less than 31 years
became pregnant, while only about one-third of those
between 36 and 40 conceived. The difference was, how-
ever, not statically significant (y* = 4.798; p-value = 0.91).

A multiple logistic regression model was used to
adjust for possible confounders like age, type of infer-
tility, previous IVF, and the number of embryos trans-
ferred; we found that only semen culture and type of
infertility remained significant, which means the two
factors are an independent (intrinsic) determinant of
clinical pregnancy in the study population.

Limitations in this study include the fact that culture
was limited to aerobic organisms only, our inability to
culture some fastidious organisms like mycoplasmas
and chlamydia, and contamination not objectively
ruled out by skin swab culture before and after cleaning
(prior to masturbation).

Conclusion

This study determined that the prevalence of bacterio-
spermia was high among the study population, and the
presence of these bacterial isolates negatively affected
fertilization and clinical pregnancy rates. The onus
is to prevent semen and culture contaminations, and
confirmed infections should be treated before IVF-ET
treatments to maximize chances of success.
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