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Summary
To study the prevalence of C. trachomatis and M. genitalium in a population of infertile
couples from Iran and how this relates to tubal factor infertility, pregnancy rate and
outcome of pregnancy. Blood, semen and first void urine samples were obtained from 250
infertile couples and 250 fertile women as a control. Infertile couples were followed up after
24 months to determine diagnosis, referral for assisted conception, any pregnancy and
pregnancy outcome. Data were analyzed with regard to the results of(i) serological
analysis for specific antibodies to C. trachomatis in serum; (i) the presence of C.
trachomatis and M. genitalium DNA in first void urine ; and (iii) in a semen sample of the
male partner. Prevalence of C. trachomatis in our study population was comparable to
other studies using similar methods and test specimens. No evidence of M. genitalium
infection was found. Detection of C. trachomatis in one partner rarely correlated with
infection in the other. The risk of tubal factor infertility and the probability of pregnancy and
pregnancy outcome were unrelated to the results of serological tests for C. trachomatis
antibodies or the presence of C. trachomatis DNA in first void urine of both partners and in

a semen sample provided by the male.

Keywords:C. trachomatis, M. genitalium, Infertility, PCR, pregnancy outcome.
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INTRODUCTION
Chlamydia trachomatis and Mycoplasma genitalium are bacterial infections of the male
and female reproductive epithelium and are common causes of non-gonococcal urethritis
(Taylor and Haggerty, 2011; McGowin et al., 2012).However, their prevalence depends on
sex, age, sexual activity, study population, the test specimen taken and the diagnostic

methods used (Dorey et al., 2012) leading to a confusing picture of their role in infertility.

Of the two organisms, C. trachomatis that has been more extensively studied. There is
controversy between results from a new systematic review in non-pregnant women and
pregnant women. The studies showed results available for non-pregnant women are
indicating test and treat of C. trachomatis infection in antenatal care to prevent adverse
pregnancy and neonatal outcomes (de Cortina et al., 2016), another systematic review in
pregnant women showed wide variation of Sexually Transmitted Infection (STI) burden in
pregnancy (Joseph Davey et al., 2106) and therefore further studies would be needed.

C. trachomatis incidence in different studies has ranged from 52.8% when tested by PCR
of endocervical samples from sub-fertile women in Brazil(de Lima Freitas et al., 2011) to
as low as 1.0% in a population of asymptomatic subfertile women in Germany by PCR of
urine samples(Eggert-Kruse et al.,, 2003).In male partners,C. trachomatis infection has
ranged from 39.4% in Tunisia when detected by PCR in semen and first void urine
samples(Gdoura et al., 2008) to 0.304% in a Canadian cohort study where both urine and
semen samples were tested(Domes et al., 2012). Also a prospective cross-sectional study
in 2013 showed the presence of chlamydial antibodies was quantitatively related to the

likelihood of hysterosalpingography diagnosed tubal disease(Olaleye & Olamijulo, 2016).

In contrast to C. trachomatis, the incidence of M. genitalium in infertile couples is not as

well studied and moreover its prevalence as a STl is also highly variable. Although most
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investigations have considered men with urethritis, in a single study the prevalence among
male partners of infertile couples in Tunisia was found to be 18.3 %(Gdoura et al., 2008).
By contrast, the incidence among infertile women with tubal factor infertility (TFI) was
22.0% compared to 6.3% in women with no tubal abnormality detected(Clausen et al.,

2001).

However, in the setting of a genitourinary medicine (GUM) clinic its incidence in women
who were considered low risk was found to be as low as 5%and in high risk populations

was 7.3%(McGowin and Anderson-Smits, 2011).

Bacterial infections are of concern in men and women of reproductive age because of
potential direct effects on conception. In women, for example, genital tract infection can
give rise to Pelvic Inflammatory Disease (PID) and TFI (Haggerty et al., 2010). Whereas in
men it has been shown that semen quality (Hosseinzadeh et al., 2000; Idahl et al., 2007)
and sperm function (Hosseinzadeh et al., 2000; 2001; 2003; Eley et al., 2005) can be
affected by past or current infection. Therefore, it might be hypothesized that the risk of
TFI as well as the pregnancy rate and/or pregnancy outcome in couples with an active

bacterial infection might be poorer than in those with no evidence of infection.

To investigate this, we have examined the prevalence of C. trachomatis and M. genitalium
infection in a population of couples from Iran seeking their first medical consultation for
infertility. In addition, we also examine the pregnancy rate and outcome of pregnancy in

relation to the diagnosis of C. tfrachomatis and M. genitalium in either partner.

MATERIALS AND METHODS
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Study population and samples obtained

Sequential couples (n=324) attending the Research and Clinical Centre for Infertility (Yazd,
Iran)presenting with primary and secondary infertility were screened for inclusion in the
study between September 2009 and October 2010. All were approached with informed
consent and were asked to participate unless one or both of them had: (i) abnormal
karyotype; (ii) history of chemotherapy or radiotherapy treatment; (iii) previous sterilisation;
(iv) low semen volume (<1.0 ml) or retrograde ejaculation in the male partner; (v)
hypogonadotropic hypogonadism; (vi) a genital tract anomaly; or (vii) where the female
age was >35 years old. Using these criteria, seventy-four couples were excluded and the

remainder (n=250) were enrolled, with each partner giving informed consent.

Two hundred and fifty pregnant women attending the antenatal clinic in the Akbary Public
Health centre (Yazd, Iran) were recruited as a control group between May 2010 and
September 2010. Only women with naturally conceived pregnancies, as recorded in
medical records, were recruited and gave written informed consent to take part. Extensive
attempts were also made to recruit fertile men but this was not successful.

The Ministry of Health Research Ethics Committee, Iran and the University of Sheffield
School Of Medicine Research Ethics Committee approved all recruitment procedures and

the collection and processing of biological samples.

Collection, processing and transport of samples

All enrolled participants (each individual) provided a 2-ml blood sample (1.5-ml serum) and
20-40 ml urine and the male partners provided a semen sample. Blood was collected into
a tube without any anticoagulant and within 6 hours was centrifuged (blood was clotted) at
1500 g for 10 minutes then the serum removed and stored at -20°C.First void urine

samples for both partners of infertile couples as well as the fertile controls were stored in a

5
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refrigerator immediately after collection and DNA extraction (see below)was performed
within 2 days. Ejaculates were produced after at least 48 hours sexual abstinence and
semen samples were stored -80°C prior to DNA extraction.DNA was extracted from all
urine and semen samples using the QlAamp DNA Mini kit (Qiagen, Hilden, Germany)
following the manufacturer’s instruction. DNA was stored at -20°C prior to transfer of
specimens to the UK.Frozen sera and extracted DNA from urine and semen were
transferred on dry ice to Sheffield at the end of the recruitment phase. Upon arrival in

Sheffield the samples were stored at -20°C prior to further analysis as outlined below.

Chlamydia trachomatis serology

To detect specific IgA, IgMand IgG antibodies to C. trachomatis an immunofluorescence
assay (SeroFIA™C. trachomatis) kit was used (Savyon, Ashdod, Israel). Two people
examined each slide and a positive resultdeclared when both were in agreement. Positive

and negative controls on each slide were included from the Kkit.

Chlamydia trachomatis PCR

Nested plasmid PCR for C. trachomatis was conducted according to a previously
published method on all extracted DNA from urine and semen and two pairs of primers
(directed against the cryptic plasmid) used to detect C. trachomatis as previously
described (Hosseinzadeh et al., 2004). Products were analyzed by gel electrophoresis in
1.0% (w/v) agarose with ethidium bromide staining.Positive results were compared with C.

trachomatis plasmid (pCTT4) sequence, accession: M19487 (J03304).

Mycoplasma genitalium PCR
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PCR was carried out on all urine and semen DNA samples to identify the M. genitalium
16SrRNA gene (Jensen et al., 1991; 2003).The DNA template for positive control was
supplied by the Health Protection Agency (London, UK), giving a band size of 427 bp,and
distilled water used as a negative control.Products were analyzed by gel electrophoresis in

0.8% (w/v) agarose with ethidium bromide staining.

Clinical information

Clinical information was collected from questionnaires and medical records. Primary
infertility was defined as the lack of conception after a year of unprotected coitus, whereas
secondary infertility was defined as the inability of a couple to conceive after a year of
unprotected and appropriately timed intercourse when one or both partners had previously
conceived children (Shaw, 2003) . TFl was defined as the occlusion of one or both tubes
as diagnosed either by laparoscopy and/or HSG (Patil, 2009). Endometriosis was
confirmed by laparoscopy using European Society of Human Reproduction and
Embryology(ESHRE) guidelines for diagnosis and treatment of endometriosis (Kennedy et
al., 2005). PCOS was diagnosed by vaginal sonography and/or laparoscopy and
considering hirsutism (hyperandrogenism) and oligo-amenorrhea in a general examination
as described in the Rotterdam 2003 guidelines (Fauser et al., 2004). A regular menstrual
cycle was defined as being 25-34 days. Miscarriage indicates loss of an embryo or fetus

before the 20th week of pregnancy ( Shaw, 2003).

Follow up
During follow up period patients were followed up for 24 months after their enrolment into
the study. Data collected from their medical records including the treatment and diagnostic

procedure performed.
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Follow up details included the outcome of any pregnancy (spontaneous or assisted)
including live birth, still birth, miscarriage and ongoing pregnancy. Also the sex and weight

of baby was born during follow up.

The Statistical Package for the Social Sciences (SPSS) 18.0 software (SPSS Inc.,
Chicago, IL, USA) was used for data analysis. Chi-square test was employed to compare
positivity of C. trachomatis by different tests between couples to show the concordance.
Relative Risk (RR) and 95% Confidence Interval (95% CI) were used to find the
relationship between past medical and reproductive history and infection. Logistic
regression was used to examine confounding factors among clinical data obtained in the

study population.

RESULTS
The age of all participants ranged from 15 to 52 years of age, with a median age for
infertile males of 32 (range 21-52), for infertile women 28(range 15-35) and for fertile
women (control group) 28 (range 16-39).The duration of infertility in each couple was 21
year but in individual cases ranging up to 18 years. Primary infertility was seen in 72.8% of
couples and secondary infertility was seen in 27.2%. The duration of infertility was 5.8 +
3.5 years among couples with primary infertility and 6.3 £ 3.6 (mean + SD) years among
couples with secondary infertility. None of the patients complained of any symptoms of on-
going sexually transmitted infections. Table 1a details the principle diagnoses
encountered, with Table 1b showing the type of assisted conception undertaken and Table
1c the proportion of couples achieving a pregnancy. After 24 months, 25 couples were still
undergoing treatment. However, four couples (1.6%) had been divorced and 14 couples

(5.6%) were
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lost to follow-up, of whom 5 couples had emigrated and the rest did not respond or were
unreachable. Therefore, pregnancy (end-point) data were only available for232/250

(92.8%) of couples enrolled at the start of the study.

In the infertile couples, the prevalence of C. trachomatis defined by serology (IgG positive)
was 18% (45/250) and 15.6% (39/250) in male and female partners respectively.This
compared to 12.8% observed in the fertile women. In only 9 couples were both partners
lgG positive. No IgA positive samples were found in infertile couples or fertile women and
only 1.2% (3/250) and 4% (10/250) of samples were IgM positive in infertile males and
females.All serum samples from fertile controls were also tested for IgM and IgA but no

positive samples were found.

PCR of urine from infertle men and women were positive for C. trachomatis DNA in
4.4%(11/250) and 4.8% (12/250) of cases. However, although the incidence seemed very
similar between males and females in only one couple did the urine samples from both
partners test positive. None of the semen samples from the male partners tested positive
for C. trachomatis DNA. Similarly, PCR of the urine DNA from fertile women (n=250) did

not find any evidence of C. trachomatis.

In addition to PCR for evidence of C. trachomatis DNA, urine from each group and semen
samples from male partners of infertile couples were also examined for evidence of M.
genitalium DNA, but no samples were found to be positive.

In total, 41 out of the 250 women in infertile partnerships (16.4%) were found to have one
or both tubes blocked as diagnosed either by laparoscopy and/or HSG. Therefore, Table 2

shows the risk of TFI according to the C. trachomatis status in either the female (Table 2a)
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or male (Table 2b) partner. These data show that the risk of TFI was not associated with
the C. trachomatis status in either partner, regardless of whether this was defined by PCR

or serology (IgM&IgG).

Table 3 shows the risk of women in infertile partnerships achieving a pregnancy either
naturally (n=56) or following assisted conception (n=59) as a function of her (Table 3a) or
her partner's (Table 3b) C. trachomatis status. Briefly, this shows that there was no

relationship between pregnancy and C. trachomatis status in either partner.

Table 4 shows data for pregnancy outcome (live birth or pregnancy loss) in the 115
couples for which outcome data was available. There was no relationship between
pregnancy outcome and C. trachomatis status in either partner as assessed by serology
(IgM&IgG) and PCR of first void urine.
DISCUSSION

We aimed to determine the prevalence of C. trachomatis and/or M. genitalium among a
population of infertile couples in provincial Iran and relate this information to their
probability of pregnancy (natural or through assisted conception)and the outcome of
pregnancy (live birth or pregnancy loss). To our knowledge, this is the first study of
prevalence undertaken on infertile couples in Iran using PCR and serology. Moreover, this
is only the second study we are aware of at any location to examine the relationship

between prevalence and outcome data in such a cohort.

In contrast with other studies this study did not support the relationship between C.

trachomatis infection and TFI. Our other main findings are low prevalence of C.

trachomatis ( comparable to other studies), a zero incidence of M. genitalium.

10
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C. trachomatis infection by IgA antibodies in serum detect signs of early infection,
(Hamdad-Daudi et al., 2004) and serum IgM and PCR of first void urine establish current
infection (Hamdad-Daudi et al., 2004; Eggert-Kruse et al., 2011) and serum IgG provides
evidence of past infection (Hamdad-Daudi et al., 2004). As anticipated, a higher
prevalence of C. trachomatis IgG antibodies was observed in both male and female
partners of infertile couples, compared to women of proven fertility (control group).The
prevalence of serum IgM and DNA positive samples was about three times lower than
seen for IgG. However, overall these data were similar to rates found in non-Islamic
countries of Europe and North America when like-for-like comparisons for test and test-

specimen are made.

In Sweden the prevalence of IgG antibodies was 24.2% for women and 20.1% for men
presenting as couples for infertility and 15.6% for pregnant women acting as controls
(Idahl et al., 2004).Similarly, the prevalence of C. trachomatis DNA in first void urine of
infertile couples was lower, at 6.8% and 7.1% for the female and male partner respectively
(there was no first void urine available for the pregnant women acting as controls). In
contrast, only 4.5% of French males from infertile couples had detectable levels of IgG
antibodies in serum and C. trachomatis DNA was detected in 5.4% of first void urine

samples (Hamdad-Daoudi et al., 2004).

Interestingly, in our population there was no evidence of concordance within couples with
regard to C. trachomatis infection. This was unexpected and is in contrast with previous
studies although that may represent differences in the populations studied and the testing
strategies used to detect current or past infection. In a study of infertile couples a

significant relationship between IgG positivity in the male and female partner was reported,
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and as well as a significant correlation between their serum IgG titre levels (Idahl et al.,

2004).

In addition, we failed to find evidence of C. trachomatis or DNA in semen samples
provided by the male partner or any evidence of M. genitaliumin any urine or semen
samples tested. Whilst this may reflect problems with our PCR, we think this unlikely since
the positive and negative controls worked as expected. The prevalence of M. genatalium
in infertile couples has to our knowledge not been studied. In infertile women, antibodies to
M. genitalium were found in 22% of their patients with TFl (Clausen et al., 2001).This is
similar to an investigation on women in Kenya with endometritis (16%) (Cohen, 2002) and
women in the United Kingdom with clinically suspected PID (13%) (Simms, 2003). It
remains possible therefore, that M. genitalium is a rare infection in infertile couples in this
part of Iran. However, a recent study in Tehran found a prevalence of 12% and 2% in
symptomatic and asymptomatic men respectively using PCR of first void urine (Yeganeh
et al., 2013). Clearly, this is an area which requires further investigation.

Given the prevalence of C. trachomatis seen in the infertile couples recruited to this study,
we were surprised that there were no negative relationships between past or current C.
trachomatis infection and TFI or the probability of pregnancy (either natural or with
assisted conception) and/or pregnancy outcome (live birth or pregnancy loss) in those
women who did get pregnant. A study similar in design to ours found that IgG antibodies in
women was related to TFI, but that decreased pregnancy rates were only seen in couples
where the man was IgG positive (ldahl et al.,, 2004). The difference between the two
studies is hard to explain given they recruited a similar number of couples (n=250 vs.
n=244), had similar levels of serum IgG antibodies to C. trachomatis (24.2% vs. 15.6% in
infertile women and 20.1% vs. 18.0% in infertile men) and a similar incidence of TFlI

(16.4% in this study vs. 19%(ldahl et al., 2004). However, both studies have found that

12
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among couples that did achieve a pregnancy, pregnancy outcome was unrelated to past
C. trachomatis infection in either partner (i.e. IgG positive) although we can also conclude
from our PCR results that pregnancy outcome was also unrelated to current C.
trachomatis infection. This is strengthened by the fact that, unlike the study by Idahl and
colleagues (ldahl et al., 2004). where presumably the results of serological tests were
available quickly — our couples were not given antibiotic therapy, since the nature of
recruitment (in Iran) and subsequent analysis in Sheffield (up to two years later) meant
that most /all patients had concluded the follow-up period before the results of screening
tests were known. Therefore, if current infection were an important determinant in the
probability of pregnancy or pregnancy outcome, we would argue that it would be more

obvious in the current study than the one previously conducted (Idahl et al., 2004).

Although previous studies suggesting a relationship between C. trachomatis antibodiesand
TFI (Taylor and Haggerty, 2011; Clausen et al., 2001;ldahl et al., 2004).,[1, 8, 25]most
were carried out on women based on a positive result for C. trachomatis and/ora medical
history of TFI. In our study, women were not symptomatic and the serology results were
obtained after patient recruitment and the completion of all diagnostic procedures.
Therefore recruitment was carried out blind to diagnosis and without reference to their
diagnosis or reason for infertility. Among 41 women with a TF| diagnosis, only 6 female
and 9 male partners were IgG positive, with only one couple where both partners were IgG
positive. The rest (26 women) were negative for IgG antibody to chlamydia. Therefore, we

feel confident that this is a genuine result and worthy of reporting.

Although clinical guidelines suggest C. trachomatis screening is vital, authors have

questioned the strength of the evidence base to suggest that genital chlamydial infection

13



334

335

336

337

338

339

340

341

342

343

345

346

347

348

349

350

351

352

353

354

355

356

357

358

359

leads to infertility. A systematic review of 3,349 studies published in this journal concluded
there was an ‘absence of valid evidence on the attributable risk of post-infective tubal
factor infertility after genital chlamydial infection’ (Wallace et al., 2008).This has been given
subsequent credence by modelling studies (Kavanagh et al., 2013), which have suggested
that ‘at the population level, the likelihood of all-cause TFI in those with past or current
chlamydial infection is low’. Clearly this remains a controversial area where well-conducted

population based studies are still required.

In conclusion, our findings suggest that in a population of infertile couples in Iran, current
or pastC. trachomatis infection had little bearing on TFl and moreover had no influence on
the chance of pregnancy or pregnancy outcome in those who conceived. With regard to M.
genitalium, we can find no evidence of a relationship with infertility and pregnancy

outcome by virtue of the fact that no evidence of infection could be found.

Acknowledgements
We would like to thank lan Geary (Department of Infection and Immunity, University of
Sheffield), Jalal Ghasemzadeh (Andrology Laboratory, Research and Clinical Centre for

Infertility, Yazd), and Maziar Dehghan Marvast for financial support of project.

Funding
This study was undertaken by Laleh Marvast as part of a self-funded PhD at the University

of Sheffield (UK) and Shahid Sadoughi University of Medical Sciences (Iran).

Competing Interests

14



360

361

362

363

364

365

366

367

368

369

370

371

372

373

374

375

376

377

378

379

380

381

382

383

384

None declared.

References

Clausen HF, Fedder J, Drasbek M, Nielsen PK, Toft B, Ingerslev HJ, Birkelund S,
Christiansen G. (2001) Serological investigation of Mycoplasma genitalium in

infertile women. Hum Reprod 16:1866-1874.

Cohen CR, Manhart LE, Bukusi EA, Astete S, Brunhum RC, Holmes KK, Sinei SK,
Bwayo JJ, Totten PA. (2002) Association between Mycoplasma genitalium and

acute endometritis. Lancet 359: 765-766.

de Lima Freitas NS, Borborema-Santos CM, BarrosoSerrao das Neves D, Costa
de oliveira CM, Dutra Ferreira JR, Astolfi-Filho S. (2011) High prevalence detection
of Chlamydia trachomatis by polymerase chain reaction in endocervical samples of
infertile women attending university hospital in Manaus-Amazonas, Brazil. Gynecol

Obstet Invest 72: 220-226.

de Cortina SH, Bristow CC, Joseph Davey D, Klausner JD (2016) A Systematic
Review of Point of Care Testing for Chlamydia trachomatis, Neisseria
gonorrhoeae, and Trichomonas vaginalis. Infec Dis in Obstet & Gyne Article ID:

4386127,17 pages

15



385

386

387

388

389

390

391

392

393

394

395

396

397

398

399

400

401

402

403

404

405

406

407

408

409

410

Domes T, Lo KC, Grober ED, Mullen JB, Mazzulli T, Jarvi K. (2012) The utility and
cost of Chlamydia trachomatis and Neisseria gonorrhoeae screening of a male
infertility population. Fertil Steril 97: 299-305.

Dorey MD, Choi YH, Soldan K, Vynnycky E. (2012) Modelling the effect of
Chlamydia trachomatis testing on the prevalence of infection in England: what
impact can we expect from the National Chlamydia Screening Programme? Sex

Transm Infect, doi:10.1136/sextrans-2011-050126.

Eggert-Kruse W, Rohr G, Kunt B, Meyer A, Wondra J, Strowitzki T, Petzoldt
D.(2003) Prevalence of Chlamydia trachomatis in subfertile couples. FertilSteril

80: 660-663.

Eggert-Kruse W, Weltin M, Strowitzki T. (2011) Are chlamydial lipopolysaccharide-
directed antibodies in seminal plasma or serum clinically significant during

investigation of male infertility? Urology 77:1101-1106.

Eley A, Hosseinzadeh S, Hakimi H, Geary |, Pacey AA. (2005) Apoptosis of
ejaculated human sperm is induced by co-incubation with Chlamydia trachomatis

lipopolysaccharide. Hum Reprod 20: 2601-2607.

Fauser BC. (2004) Revised 2003 consensus on diagnostic criteria and long-term

health risks related to polycystic ovary syndrome (PCOS). Hum Reprod 19: 41-47.

Gdoura R, Kchaou W, Ammar-Keskes L, Chakroun N, Sellemi A, Znazen A, Rebai

T,Hammami A.(2008) Assessment of Chlamydia trachomatis,

16



411

412

413

414

415

416

417

418

419

420

421

422

423

424

425

426

427

428

429

430

431

432

433

434

435

Ureaplasmaurealyticum,  Ureaplasmaparvum,  Mycoplasma  hominis  and
Mycoplasma genitalium in semen and first void urine specimens of asymptomatic

male partners of infertile couples. J Androl 29:198-206.

Haggerty CL, Gottlieb SL, Taylor BD, Low N, Xu F, Ness RB.(2010) Risk of
sequelae after Chlamydia trachomatis genital infection in women. J Infect Dis

Suppl 2: S134-155,

Hosseinzadeh S, Brewis IA, Pacey AA, Moore HD, Eley A. (2000) Coincubation of
human spermatozoa with Chlamydia trachomatis in vitro causes increased tyrosine

phosphorylation of sperm proteins. Infect Immun 68: 4872-4876.

Hosseinzadeh S, Brewis IA, Eley A, and Pacey AA. (2001) Co-incubation of human
spermatozoa with Chlamydia trachomatis serovar E causes premature sperm

death. Hum Reprod 16: 293-299.

Hosseinzadeh S, Pacey AA, Eley A. (2003) Chlamydia trachomatis-induced death
of human spermatozoa is caused primarily by lipopolysaccharide. J Med Microbiol

,92:193-200.

Hosseinzadeh S, Eley A, Pacey AA. (2004) Semen quality of men with
asymptomatic chlamydial infection.J Androl 25: 104—109.

Idahl A, Boman J, Kumlin U, et al. (2004) Demonstration of Chlamydia trachomatis
lgG antibodies in the male partner of the infertile couple is correlated with a

reduced likelihood of achieving pregnancy. Hum Reprod 19:1121-1126.

17



436

437

438

439

440

441

442

443

445

446

447

448

449

450

451

452

453

454

455

456

457

458

459

460

Idahl A, Abramsson L, Kumlin U, Liljeqvist JA, Olofsson JI. (2007) Male serum
Chlamydia trachomatis IgA and 1gG, but not heat shock protein 60 IgG, correlates
with negatively affected semen characteristics and lower pregnancy rates in the

infertile couple. Int J Androl 30: 99-107.

Jensen JS, Uldum SA, Sondergard-Andersen J, Vuust J, Lind K. (1991)
Polymerase chain reaction for detection of Mycoplasma genitalium in clinical

samples.J ClinMicrobiol 29: 46-50.

Jensen JS, Borre MB, Dohn B. (2003) Detection of Mycoplasma genitalium by

PCR amplification of the 16S rRNA gene. J Clin Microbiol 41:261-266.

Joseph Davey DL, Shull HI, Bilings JD, Wang D, Adachi K, Klausner JD.(2016)
Prevalence of Curable sexually Transmitted Infections in Pregnant Women in Low-
and Middle-Income Countries from 2010 to 2015: A Systematic Review. Sex

Transm Dis 43(7):450-458.

Kavanagh K, Wallace LA, Robertson C, Wilson P, Scoular A (2013) Estimation of
the risk of tubal factor infertility associated with genital chlamydial infection in

women: a statistical modelling study. Int J Epidemiol 42: 493-503.

Kennedy S, Bergqvist A, Chapron C, D'Hooghe T, Dunselman G, Greb R,
Hummelshoj L, prentice A. (2005) ESHRE Special Interest Group for
Endometriosis and Endometrium Guideline Development Group. ESHRE guideline

for the diagnosis and treatment of endometriosis. Hum Reprod 20: 2698-2704.

18



461

462

463

464

465

466

467

468

469

470

471

472

473

474

475

476

477

478

479

480

481

482

483

484

485

486

McGowin CL, Anderson-Smits C. (2011) Mycoplasma genitalium: an emerging

cause of sexually transmitted disease in women. PloS Pathog 7: e1001324.

McGowin CL, Annan RS, Quayle AJ,. (2012) Persistent Mycoplasma genitalium
infection of Human Endocervical Epithelial Cells Elicits Chronic Inflammatory

Cytokine Secretion. Infect Immun 80: 3842-3849.

Olaleye O & Olamijulo JA (2016) The Value of chlamydial antibody level for
predicting tubal blockage among women undergoing hysterosalpingography in

Lagos, Nigeria. Int J Gynaecol Obstet 134(1): 33-36.

Patil M. (2009) Assessing tubal damage. J. Hum ReprodSci 2: 2-11.
Shaw RW, Soutter WP, Stanton SL. (2003) Gynaecology. 3rd ed. Edinburgh:

Churchill Livingstone.

Simms |, Eastick K, Mallinson H, Thomas K, Gokhale R, Hay P, Herring A, Rogers
PA. (2003) Associations between Mycoplasma genitalium, Chlamydia trachomatis

and pelvic inflammatory disease. J Clin Pathol 56:616-618.

Taylor BD, and Haggerty CL. ( 2011) Management of Chlamydia trachomatis
genital tract infection: screening and treatment challenges. Infect Drug Resis 4:
19-29.

Wallace LA, Scoular A, Hart G, Reid M, Wilson P, Goldberg DJ. (2008) What is the
excess risk of infertility in women after genital chlamydia infection? A systematic

review of the evidence.Sex Transm Infect 84:171-175.

19



487 Yeganeh O, Jeddi-Tehrani M, Yaghmaie F. (2013) A survey on the prevalence
488 of Chlamydia trachomatis and Mycoplasma genitalium infections in symptomatic and
489 asymptomatic men, Tehran, Iran.International Red Crescent Medical Journal 15: 340-344

490
491
492
493
494
495
496
497 Table 1: Diagnoses, treatment and outcome summary of the infertile women (n=250) after

498 24 months follow up.

No of couples Percent (%)

(a) Principal diagnoses:

Male Factor 100 40.0
PCOS 56 22.4
Tubal damage 441 16.4
Unexplained 31 12.4
Oligomenorrhea 30 12.0
Endometriosis 22 8.8
(b) Treatments:

None 64 25.6
Ovulation Induction 63 25.2
[UI 18 7.2
IVF 39 15.6
ICSI 66 26.4

(c) Pregnancy outcomes:
Spontaneous 56 48.7
Assisted Conception 59 51.3

499

500 Table 2: The probability of tubal factor infertility (TFI) in 41 women according toC.
501 trachomatis antibodies (IgM / IgG) in serum and detection of C. frachomatis DNA in urine
502 in both the (a) female and (b) male partner.

503

504
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510
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514

(a) Female C. trachomatis status (b) Male C. trachomatis status
Diagnosis TFI RR Diagnosis Partners RR
Status | (95% CI) TFI (95% CI)

IgM Positive 2/10 1.23 IgM Positive 0/3 1.45
Negative | 39/240 | (0.34-4.39) Negative | 41/247 (0.26-8.11)

DNA Positive 0/12 0.47 DNA Positive 2/11 1.11
Negative | 41/238 | (0.07-3.16) Negative | 39/239 (0.31-4.03)

l9G Positive 6/39 0.93 l0G Positive 9/45 1.28
Negative | 35/211 | (0.41-2.05) Negative | 32/205 (0.66-2.49)

Table 3:Chances of achieving a pregnancy either naturally (n=56) or by Assisted

Conception (n=59) in 232 sub-fertile couples according to the presence of IgM&IgG

antibodies to C. trachomatisor the presence of C. trachomatis DNA detected by PCR of

first void urine in either the (a) female or (b) male partner.

No of preghancies RR (95%CI)
Natural Assisted Natural Assisted
conception | conception | conception conception
(a) Female partner:
IgM Positive 1/9 3/9 0.45 1.33
Negative 55/223 56/223 (0.07-2.90) (0.51-3.44)
DNA Positive 4/11 1/11 1.54 0.35
Negative 52/221 58/221 (0.68-3.49) (0.05-2.27)
I9G Positive 11/39 13/39 1.21 1.39
Negative 45/193 46/193 (0.69-2.12) (0.84-2.33)
(b) Male partner:
IgM Positive 0/2 1/2 1.35 1.98
Negative 56/230 58/230 (0.27-6.79) (0.49-8.07)
DNA Positive 4/10 2/10 1.71 0.78
Negative 52/222 57/222 (0.77-3.78) (0.22-2.75)
I9G Positive 14/44 12/44 1.42 1.09
Negative 42/188 47/188 (0.86-2.37) (0.63-1.88)
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516

517

518

519

Table 4:C. trachomatis antibodies (IgM&IgG) and the presence of C. trachomatis DNA detected by PCR of first void urinePCR in the (a)

female and (b) male partner showing the relationship between live birth and pregnancy loss in naturalor assisted conception pregnancies.

(a)

Pregnancy Outcome

RR (95% CI)

Natural conception or Assisted Conception

Natural conception or Assisted Conception

Live birth Pregnancy loss Live birth Pregnancy loss
IgM Positiye 3/9 1/9 0.59 0.69
Negative 59/106 17/106 (0.23-1.53) (0.10-4.63)
DNA Positive 4/11 0/11 0.65 0.46
Negative 58/104 18/104 (0.29-1.45) (0.07-3.14)
l9G Positive 13/39 4/39 0.52 0.56
Negative 49/76 14/76 (0.32-0.83) (0.19-1.58)
(b) Pregnancy Outcome RR (95% CI)
Natural conception or Assisted Conception Natural conception or Assisted Conception
Live birth Pregnancy loss Live birth Pregnancy loss
IgM Positiye 1/2 0/2 0.93 1.03
Negative 61/113 18/113 (0.23-3.74) (0.08-13.34)
DNA Positiye 3/10 0/10 0.53 0.51
Negative 59/105 18/105 (0.20-1.39) (0.07-3.43)
l9G Positiye 17/44 1/44 0.61 0.09
Negative 45/71 17/71 (0.40-0.92) (0.01-0.69)
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