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Abstract
Background: According to a systematic analysis of national health surveys, in 2010, approximately 10.5%
of couples around the world experienced secondary infertility, and roughly 2% experienced primary infertility.
The prevalence of secondary infertility, in particular, varies widely by region and country, ranging from 6%
to 16% of couples. Purpose: To evaluate the presence of genito-urinary infections in infertile couples who
sought counselling to investigate their condition. Material and Methods: Microbiological analysis was
performed on semen and vaginal/cervical samples of both partners of each couple. The samples were
cultured to find out the possible bacterial agent which might be the causative agent of reproductive health.
Results: Among the collected samples 27% males and 30% females of the couples showed positive
microbial isolates identified by Gram stain, darkground microscopy and by doing culture by conventional
method. Among males 53 (27.6) samples are positive. Escherichia coli (54.7%) is the most frequent
microbial followed by Streptococcus agalactiae (2.4%), Enterococcus fecalis (9.4%) and Proteus spp
(7.5%). Among females 58 (30.2%) samples are positive. Escherichia coli (56.8%) is the most frequent
microbial followed by Enterococcus fecalis (20.6%), Staphylococcus haemolyticus (17.2%) and
Streptococcus agalactiae (12.1%). Multibacterial infections were more common in women than men
(25.9% vs 20.7 %). The majority of patients were negative and the percentage of positive subjects was
higher in women (30.2%) than men (27.6%) though it was not statistically significant (p value=0.65).
Conclusion: It is concluded that the role of urogenital infections should be taken into account while
evaluating the cases of infertility and appropriate antibiotic treatment should be given before investigating
other possible cause of infertility as encouraging results are achieved in our study.
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Introduction
Available data indicate that at least 50 million couples

worldwide experience infertility (1). Secondary infertility,
refers to women who have had at least one pregnancy
and live birth previously, is more common than primary
fertility, which refers to women without a biological child

(2). According to a systematic analysis of national health
surveys, in 2010, approximately 10.5% of women around
the world experienced secondary infertility, and roughly
2% experienced primary infertility. The majority of
researchers agree that infectious disease, which can lead
to fallopian tube blockage, contributes largely to variation
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among populations and changes over time (1). Since
infertility risk tends to increase with age, differences and
changes in the age at childbearing likely play a role.

Human infertility is defined as the inability for a couple
to conceive and produce offspring after at least twelve
consecutive months of unprotected sexual intercourse
(3). Infertility results from multiple factors that are
responsible for impairments of reproductive function in
men and/or women. These factors include congenital and
hormonal disorders, lifestyle, environmental hazards and
psychological state (4). Among several causes for this
condition, an important role seems to be played by
urogenital infections (5). All these factors can lead to
impairments in the function of genital organs, the
production of reproductive cells, semen quality, sperm
cell transport to the oocyte, fertilization and embryo
implantation steps (6-9).

In the case of many couples, the cause of infertility
remains unknown. Sexually transmitted infections (STI)
can target different tissues along the genital tract in both
men and women and lead to functional alterations (10).
This can result in reduced fertility or even infertility. It is
widely accepted that bacterial infections with Neisseria
gonorrheae and Treponema palliumcan impair fertility
(10,11). In fact, in women, bacterial infections may cause
pelvic inflammatory disease (PID) and lead to chronic
pelvic pain, ectopic pregnancy and infertility (5,12,13).
Neisseria gonorrhoeae is also known to be involved in
damage to the female reproductive tract, and has been
recognised as a cause of PID, together with Gardnerella
vaginalis and Trichomonas vaginalis (5,14,15).

Some studies showed that bacteria, yeasts and
protozoa may interact directly with sperm. These
interactions result in attachment between bacteria and
sperm, agglutination phenomena and morphological
alterations to sperm (16). Among these species, there
are pathogens which cause genito-urinary infections both
in men and women, such as E. coli, E. faecalis, and
Candida spp (17). These organisms are present in the
human urogenital tract and may be responsible for
damage. Most of these phenomena have been observed
in in vitro experimental studies, but in vivo experimental
studies confirmed that the presence of sperm agglutinant
strains of E. coli and S. agalatiae in the vagina might be
responsible for infertility because their removal from the
vagina resulted in the recovery of fertility (16,18).

By keeping in mind the above facts, this study was
undertaken to evaluate the presence of infections in
couples with fertility disorders in and around Amalapuram

an urban area in Andhra Pradesh, India.

Material and Methods
The study population consisted of 192 couples with

fertility disorders who contacted the Obstetrics and
Gynecological Department of (KIMS & RF) and also
the patients who attended Obstetrics and Infertility Clinics
in and around Amalapuram to investigate their cause of
infertility of age below 40 years for both male and
females. Institutional ethical committee approval was
obtained before commencement of the study. Consent
was taken from the couples whose samples were taken.
Microbiological analyses were performed on both
members of the couples at Microbiology Department of
KIMS & RF.

Semen samples were collected by masturbation after
3 days of sexual abstinence. Patients were asked to
urinate and wash hands and external genitalia before
ejaculation to avoid possible contamination. The vaginal/
cervical sample collection was done by senior resident
from gynaecology department. Vaginal or cervical samples
are collected by introducing sampling swabs and rotating
them for atleast 10 seconds along the vaginal walls and
in the cervix before withdrawal.

Gram Stain is done for the detection of common
bacteria and fungi like candida, the samples were observed
under darkground microscopy also to detect Treponema
pallidum cases. After direct microscopy the samples were
inoculated on non-selective and selective media and
incubated at 37 °C for 48 hours for presumptive pathogen
identification. Antibiotic sensitivity is done for common
aerobic bacteria and the sensitive drugs were used by
the couple.  The couples after antimicrobial study were
followed for 6 months to know whether they conceived /
turned fertile after receiving appropriate antimicrobial
therapy.

Results
In this study we did microbiological analysis on 192

couples by collecting semen in males and vaginal /cervical
swabs in females. Among 192 semen samples 53 (27.6%)
samples were positive for microorganisms. Among 53
samples 29 (54.7%) samples were Escherichia coli, 14
(26.4%) samples were Streptococcus agalatiae, 5
(9.4%) samples were Enterococcus fecalis, 4 (7.5%)
samples were of Proteus spp. In addition to bacterial
isolates Candida spp was isolated from 9 (16.9%)
samples, few have mixed bacterial (11 i.e., 20.7%
samples) and some mixed bacterial and candida infection
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(7 i.e., 13.2% samples). 4 (7.5%) samples were positive
for Neisseria gonorrhea which were identified by
Gram’s stain and 3 (5.6%) samples were positive for
Treponema pallidum which were identified by
darkground microscopy (Figure 1). Among 192, samples
53 (27. 6%) were positive for microorganisms. Among
them 11 (20.7%) showed mixed infection, while in others
42 (79.2%) it was due to single agent.

Figure 1: Positive Microbials from Semen Sample

Figure 2: Positive Microbials from Cervical/Vaginal
Swabs

Among 192 vaginal/cervical swabs 58 (30.2%)
samples were positive and among them 33 (56.8%)
samples were Esherichia coli, 12 (20.6%) samples were
Enterococcus fecalis, 10 (17.2%) samples positive for
Staphylococcus haemolyticus, 7 (12.06%) samples
positive for Streptococcus agalatiae, 5 (8.6%) samples
positive for Pseudomonas spp, 4 (6.8%) samples positive
for klebsiella, 3 (5.1%) samples positive for Proteus
and 2 (3.4%) samples positive for Corynebacterium
urealyticum. In addition to bacterial isolates Candida
spp. was isolated from 18 (31%) samples. 15 (25.9%)
mixed bacterial samples were identified and 12 (20.6%)

were mixed bacterial and candida infection. 6% samples
were positive for Neisseria gonorrhoea which were
identified by Gram’s stain and 3% samples were positive
for Treponema pallidum which were identified by
darkground microscopy (Figure 2). In 58 (30.2%) of
positive samples, infection was due to single agent is about
43 (74.1%) and in 15 (25.9%) due to mixed infection.
Multi bacterial infections were more common in women
than men (25.9% vs 20.7%).

The majority of patients were negative and the
percentage of positive subjects was higher in women
(30.2%) than men (27.6%) though it was not statistically
significant (p value=0. 65). Among the couples who were
infected, the organism isolated from both of them were
almost having same isolates with mixed infection and in
females S. haemolyticus and Corynebacterium
ureaelyticum were additionally isolated.

All the aerobic bacteria were cultured and antibiotic
sensitivity done by Kirby-bauer method and the sensitive
drugs were given to the couples. Appropriate treatment
for Neisseria gonorrhea and Treponema pallidum was
also given. The patients were followed for next 6 months
after giving antimicrobial therapy. Among 58 couples
having bacterial isolates, 18 (31%) couples conceived or
turned fertile.

Discussion
Infections of the urogenital tract are directly or

indirectly a secondary major cause of infertility in couples
since they may impair the reproductive organs both in
men and women, and because microorganisms may cause
the agglutination of motile sperm, an impairment of
acrosome reaction and alteration in cell morphology
(4,5,19).

The majority of patients were negative and the
percentage of positive subjects was higher in women than
men and study coinciding with Ruggeri et al. (17).
Moreover, in women there was a wider variety of
bacterial species responsible for the infections than in
men. Both these aspects may be explained considering
that women are more susceptible to genitourinary
infections because the female urethra is shorter than the
male and because the area around the vaginal opening is
colonised with potential pathogens. Females with minimum
health care and unhygienic practices during menstruation
and after early abortions might also be the reason for
urogenital infections. So, women also have more mixed
infections 25.9% compared to men having 20.7% mixed
infections.



JK SCIENCE

Vol. 23 No. 2, April- June 2021                  JK Science: Journal of Medical Education & Research 109

The most frequently isolated microorganisms in women
were Escherichia coli, Enterococcus faecalis and
Streptococcus agalactiae among bacteria and Candida
albicans among yeasts (17). In men most frequently
isolated organisms were Escherichia coli followed by
E. faecalis and these organisms are associated with
compromised semen quality in terms of sperm
concentration and morphology (20). Enterococci do not
seem to influence sperm motility, but they seem to have
a negative influence on membrane integrity of the human
sperm head, neck and mid-piece (21). So, it might be
reason of infertility in men in our study correlating with
Quang et al. (21). Our study showed more number of E.
coli isolates which has a sperm agglutinating activity in
vivo. Moreover, studies at ultrastructural level showed
its ability to impair the acrosomal function (16,22). In our
study 31% positives also had candida species in females
and 13.2% in males. Species of the genus Candida are
able to interact with sperms causing reduced motility and
profound changes to their ultrastructure (23).

Acute and chronic infections and consequent
inflammation in the male reproductive system may
compromise sperm cell function and the whole
spermatogenetic process, resulting in quantitative and
qualitative sperm alterations (24,25). The role of other
pathogens, which are rarely encountered as causes of
urogenital infections, such as Klebsiella pneumoniae or
Proteus spp. has not yet been clarified (17). Most
pathogenic bacteria isolated from patients with urogenital
infection do not seem to have any impact on sperm motility.
However, some works demonstrated that most strains of
a pathogenic species do not affect sperm quality, but some
strains can cause in vivo sperm agglutination or
morphological alteration of sperm (16). The existence of
different strains, of which only some may interact with
sperm may explain why not all subjects with urogenital
infections are infertile.

Infections occurring in the lower female genital tract
represent a complex topic from several different
viewpoints. First, there is a clinical consequence
associated with these infections. Second, the complexity
is increased by the biological diversity of infectious
organisms involved including bacteria, fungi, virus, and
protozoan life forms. Third, the interaction between the
host and infectious organisms through the inflammatory
responses to infection and through the elaboration of host
factors such as secreted antibodies and defense in
molecules inhibitory to intravaginal microorganisms.
Finally, the vagina is host to an indigenous microbials

which is credited with contributing to vaginal health, but
the flora also interacts with exogenous microorganisms
involved in the pathogenesis of vaginal infections. The
vaginal infections derive from a biologically diverse
collection of microbes.

We have to continue to examine both the science
behind vulvovaginal infectious pathology and to devise
clinically relevant therapeutic approaches to the problems
that continue to make women uncomfortable, undermine
their quality of life, and in some cases threaten their overall
health and the health of their foetuses and infants (26).

Conclusion
Women with vaginal or cervical infections which are

not treated is the leading cause of pelvic inflammatory
disease and fallopian tube blockade leading to cause of
infertility. The majority of researchers agree
that infectious disease, which can lead to fallopian tube
blockage, contributes largely to variation among
populations and changes over time. Infertility in men could
be due to reduction of sperm quality, sperm agglutinations
by urogenital infections. In this study we found that 31%
of urogenital microbial infections could be treated after
testing and giving appropriate antimicrobial therapy. So,
for investigating the cause of infertility the urogenital
samples can be taken and test for presences of
antimicrobials and treat them to decrease the burden of
infertility.
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