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Abstract 
Background: Mycoplasma genitalium, an emerging 
sexually t r a n s m i t t e d p a t h o g e n of the 
Mycoplasmatacca family , has been repor ted ly 
associated with infertility. It is often asymptomatic 
and polymerase chain reaction (PCR) is the gold 
standard for d iagnos i s . Th i s s tudy is a imed to 
determine the prevalence of M. genitalinm infection 
among fertile and infertile women in Ibadan using 
the conventional PCR technique. 
Methodology: A c ross - sec t iona l hospi tal-based, 
matched case control study of 267 infertile and 135 
consenting fertile women conducted between March 
and N o v e m b e r 2 0 1 5 . I n f o r m a t i o n on 
sociodcmographic and behavioural characteristics 
were o b t a i n e d by i n t e r v i e w e r - a d m i n i s t e r e d 
questionnaire after which cndoccrvical swabs were 
taken. The presence of M. genitalium infection was 
detected by C o n v e n t i o n a l P C R . All data were 
analyzed using SPSS version 20.0. 
Results: The mean ages of the study and controlled 
groups w e r e 3 3 . 8 ± 5 . 7 and 3 1 . 9 ± 4 . 5 y e a r s 
respectively (p>0.05). There was no difference in 
the s o c i o - d c m o g r a p h i c and b e h a v i o u r a l 
characteristics of the participants. The prevalence 
of M. genitalium was 16.1% among the infertile 
women and 2 .2% among the controls (p < 0.001). 
This prevalence is s imi la r a m o n g the types of 
infertility- primary or secondary. 
Conclusion: T h e p r e v a l e n c e of Mycoplasma 
genitalium is significantly higher among infertile 
women thereby necessitating a call for appropriate 
microbiological screening. Th i s will reduce the 
possibility of patients being under-investigated and 
misdiagnosed wi th s u b s e q u e n t i n a p p r o p r i a t e 
treatment. Routine screening for M genitalium is 
therefore recommended in all women presenting with 
infertility. 

Keywords: Endocervical, infertility. Mycoplasma 
genitalium, PCR 

Resume 
C o n t e x t e: Myc o pi a s m e g e n i t a I i it m, u n 
cmcrgcan t agent pa thogene scxuc l l cmcnt 
t ransmiss ible dc la famillc Mycoplasmatacca a 
apparemment etc associe a la stcrilitc. II est souvent 
asymptomat iquc ct la reaction en chainc dc la 
polymerase (RCP) est la reference en maticrc dc 
d i agnos t i c . Cct tc e tude v i se a d e t e r m i n e r la 
prevalence dc Pinfection a M. genitalium chcz Ics 
femmes fcrlilcs ct stcrilcs d 'Ibadan a Paidc dc la 
technique convcntionnclle RCP. 
Methodologie: Unc etude transversale comparative 
cas-temoins bascc en hopital sur 267 femmes stcrilcs 
ct 135 femmes fcrtilcs consentantcs a etc mcncc cntrc 
Mars ct Novcnibrc 2015. Lcs informations sur Ics 
auactcristiqucs sociodeniographiqucs ct comportcmcntalcs 
ont etc obtcnucs a Paidc d'un questionnaire administrc 
par intcrvicwcur, apres quoi des prclcvcmcnts endo-
c c r v i c a u x ont etc c f f c c t u c s . La p r e s e n c e 
d 'unc infection a M. genitalium a etc dctcctcc par 
RCP convcntionnclle. Toutcs lcs donnccs ont etc 
analysccs avee SPSS version 20.0. 
Resit!tats: Les ages moyens des groupes d'etude ct 
dc controlc etaicnt respectivement de 33,8 ± 5,7 ans 
ct dc 31,9 ± 4,5 ans (p> 0,05). II ivy a pas dc 
d i f f e r e n c e d a n s Ics c a r a c t c r i s t i q u c s 
soc iodcmographiqucs et compor tcmcnta lcs des 
participants. La prevalence dc M. genitalium ctait dc 
16,1% chcz les femmes stcrilcs ct dc 2,2% chcz Ics 
tcmoins (p <0,001). Ccttc prevalence est similairc 
parmi Ics types d'inlcrtilitc- primaircou sccondairc. 
Conclusion: La p r e v a l e n c e dc Mycoplasme 
genitalium est signi Ileal ivement plus clcvcc chcz les 
lemmcs infcrt i lcs, ce qui ncccssi tc tin appcl a 
un dep i s t age mic rob io log iquc a p p r o p r i c . Ccla ' 
reduira la possibilitc que Ics patients subisscnt unc 
sous -cnquc te el un d iagnos t i c c r ronc avee un 
lrailenient subsequent inappropric. Lc depistage 
svslcmatique dc M. genitalium est done rccommandc 
chcz toutcs les femmes prescntant unc stcrilitc. 
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I n( rod uction 
Mycoplasma genitaliwn. an e m e r g i n g s e x u a l l y 
transmitted pathogen of the M y c o p l a s m a t a c e a 
family, has been described as a major cause of non-
gonococcal urethritis and var ious in Ha m i n a t o r y 
conditions in men and women respectively [1). T h e 
pathogen has also been reported to be independently 
and s ign i f ican t ly a s s o c i a t e d w i t h p e l v i c 
inflammatory d i sease ( P I D ) a n d t u b a l f a c t o r 
infertility [2-6). The current global infertility ra te 
has been documented as being between 15% and 
20% with associated major economic bu rden on 
global healthcare industry |7 , 8 | . Tuba l d a m a g e , 
resulting from tubal occlusion, is the most frequent 
cause of female infer t i l i ty in mos t d e v e l o p i n g 
countries. The occlusions were usually caused by 
pclvic infect ion p a r t i c u l a r l y f r o m s e x u a l l y 
transmitted infections (STls) which accounted for 
25% to 35% of cases [8]. According to Manhar t ct 
al., asymptomatic carrier state of M. genitalium is a 
serious epidemiological problem because it enhances 
unnoticed t ransmission a m o n g sexua l p a r t n e r s 
resulting in var ious adverse g y n a c c o l o g i c a n d 
reproductive events like infertility |9] . 

In sub-Saharan Africa, most studies on the 
role of infectious agents in infertil i ty have been 
concentrated on Chlamydia I racho mat is a n d 
Neisseria gonorrhoea among infertile women but 
these two agents alone had been unable to explain 
all the infectious causes of infertility [10-13]. It has 
also been noted that i n f ec t i ons c a u s e d by N. 
gonorrhoea and M. genitaliwn were present in two-
thirds of women with PID and have been associated 
with infertility [7]. In most instances, M. genitaliwn 
is asymptomatic, increas ing the l ike l ihood lor 
"silent" PID and its infertility sequelae 114]. 

Some authors in separate studies equal ly 
reported that A/. genitaliwn was more prevalent than 
N. gonorrhoea but less prevalent than C. trachomatis 
in the USA and that it was strongly associated with 
sexual activity [9, 15, 16]. Unfortunately, there is 
dearth of information on association of M. genitaliwn 
with infertility in Nigeria as speci f ic l abo ra to ry 
investigations for its involvement in c a s e s o f 
unexplained in fe r t i l i ty a r c r a r e l y d o n e | I 7 | . 
Numerous risk factors have been associated with M. 
genitaliwn in fec t ion which i n c l u d e d b e i n g 
uneducated, being unmarried or being a single parent, 
having migrant background, black ethnicity, smoking 
and having multiple sexual p a r t n e r s wi th the" 
prevalence increasing by 10% for each addit ional 
sexual partner [ 18-20J. 

Isolation of M. genitalitun h a d b e e n 
hampered by difficulties associated with cul ture as 
well as its cross reactivity with M. pneumonia while 

the use of HLISA alone has been fraught with several 
repor ts o f false positive results. However in 2010, 
t w o a u t h o r s , K e n n y and Raz in , in separate 
d o c u m e n t a t i o n s s t a l e d that polymerase chain 
r eac t i on ( P C R ) is a very sensitive and specific 
method for its diagnosis [2 1, 22 J. The main objective 
of our s tudy is to determine the prevalence of M. 
genitaliwn among women diagnosed with infertility 
in Ibadan using Nucleic acid Amplification technique 
( N A A T ) and compar ing the results with those of 
w o m e n w i t h p r o v e n fe r t i l i ty in the same 
environment . The data from this study may help in 
the need to establish strategic preventive programme 
for "a t r i sk" population and this may contribute to 
reduction in the prevalence of infertility in Nigeria. 

Materials and methods 
T h i s w a s a cross-scct ional hospital-based study, 
conducted between March 1 and November 30 2015, 
in which a total o f 3 9 9 consenting women were recruited 
at the University College Hospital (UCH) and Adcoyo 
Materni ty specialist hospital (AMSH), Ibadan. The 
UCH is an 880 bedded tertiary health ccntrc located in 
Ibadan city and serves as referral ccntrc for other 
hospitals in the country while AMSH is a secondary 
carc ccntrc mostly serving the lower and middle class 
level patients within the Ibadan metropolis. 

F rom the first two consenting patients that 
presented on the selected clinic day, one patient was 
r a n d o m l y s e l e c t e d u s i n g ba l lo t ing technique. 
Af te rwards every alternate patient was selected until 
the desired sample, a maximum of 10 for each clinic 
day , w a s met . Us ing interviewer-adminis tered 
q u e s t i o n n a i r e , i n f o r m a t i o n was obtained on 
p a r t i c i p a n t s ' soc iodcmographic and behavioural 
characterist ics. Endoccrvical swabs were also taken 
to test for M. genitaliwn. Non-consenting women 
a n d t h o s e w h o recen t ly used antibiotics were 
excluded f rom the study. 

Written informed consent was obtained after 
carefu l and detailed explanation of the concept of 
the s tudy to each patient before inclusion. Ethical 
s tandards were followed in the handling, storage and 
disposal of specimens. The Ethics committee of the 
Universi ty of Ibadan, University College Hospital 
Ibadan and Oyo state government approved the study 
be fo re commencement . 

Collection of endocervical swab 
Endoccrv ica l swabs were collected under aseptic 
condi t ion for each recruited woman using sterile 
Copan<B) Hocked cNat cervical swabs with 2mls of 
nucleic acid preservative (Copan Italia Diagnostics) 
and stored at " 2 0 ° C until processing 123). 



Mnlct ultir (U'H'clii)ii of \t §t»mint Hum union# fi'ili/c am! infertile women 385 

Biosujety issues and universal precaution 
Mycoplasma genitalium has been descr ibed as a 
Bio safety lcveI-2 o r g a n i s m and w a s there fore 
treated as such. Persona l p ro tec t ive equipment 
including laboratory coa t s , masks , goggles and 
sterile latex gloves were used. Work su r faces were 
decontaminated daily, be fo re and a f te r work, with 
10% hypochlorite solut ion. 

DNA extraction from endoccrvical specimen 
The Jena Bioscience Bacter ia DNA prepara t ion 
kit (Jena Bioscicncc G m b H , G e r m a n y ) was used 
according to the m a n u f a c t u r e r ' s instruction [24]. 
About 1ml of e n d o c c r v i c a l s p e c i m e n in cNat 
preservation medium was ccn t r i fugcd at 10000 xg 
for 1 min. The supe rna tan t w a s discarded while 
300 ^iL of lysis buf fe r and 2 p L of R N a s c A were 
added to the pellet . T h e m i x t u r e w a s vor tcxcd 
vigorously for 30 to 60 see , 8 p L of proteinase K 
was added to it fol lowed by incubation at 60°C 
for 10 min. After a l lowing to cool for 5 min, 3 0 0 p L 
of binding buffer was added to the mixture and 
this was vortcxcd briefly. T h e solut ion w a s placed 
on ice for 5 min and then ccnt r i fugcd for another 
5 min at 10000*g. A spin co lumn was placed into 
a 2 niL co l l cc t i on t u b e a n d the m i x t u r e w a s 
discarded into it. Lysate w a s pipetted directly into 
the spin column, ccn t r i fugcd for 1 min at 10000 
*g and the f low- th rough w a s d iscarded . About 
500[iL of washing buf fe r was added into the spin 
column, ccntrifugcd for 30 see at 10000xg and the 
flow-through was d iscarded (this was done twice). 
The spin column was ccnt r i fugcd again at 10000xg 
for 1 min to remove the res idual washing buffer. 
The 2 mL tube was d i scarded; the spin column 
was placed in the clution tube and 40 to 50 p L of 
ciution buffer was added into the ccnlcr of the spin 
column. It was incubated at room temperature for 
I min and ccntr ifugcd at 10000 xg for 2 min. The 
extracted DNA was stored at *420°C. 

PCR assay 
Primer scqucnccs used for M. genitalium Mgpa 
(major adhesion protein) gene primer were Mgp-F 
5'aag tgg age gal cat cat tac laa c-31 Mgp-R 5' ceg 
tgg tta tea lac ctt ctg a- 3' [25]. 

PCR was set up wi th r eac t i on m i x t u r e 
comprised of 5pL of DNA extract, 0 .40pL of primers 
(forward and reverse), 10 .60pLof PCR water, 4pL 
of Master Mix (reaction buffer B, MgC12, dNTPs, 
blue and yellow dye). Each tube containing the 
react ion m i x t u r e w a s s e a l e d a n d b r i e f l y 
ccntrifugcd before amplif icat ion in PCR machinc. 

A m p l i f i c a t i o n was done u s ing the fo l l owing 
protocol: initial denaturation at 95°C for 5 min, 
then 30 cycles of denaturation at 95°C for 40 sec, 
anneal ing at 56°C for 30scc, extension at 72°C 
for 40sccs and final extension at 72°C for 5min 
with each amplif ication run containing distilled 
water as the negative control. After amplif icat ion, 
electrophorctic separation of PCR products was 
p e r f o r m e d on 1.5% a g a r o s e gel s t a ined with 
cthidium bromide, and visualized by Ultraviolet 
i I luminal ion. (Uvitcc, UK). 

Electrophoresis 
A b o u t lOiL of DNA ladder (So l i s B i o D y n c , 
Estonia) al lOObp gradient was placcd at one end 
of wells of 1.5% agarose gel s la incd with 2il 
c t h i d i u m b r o m i d e . T h e r e a f t e r , lOiL of t he 
amplified product was added into each well on 
the agarose gel, placcd into the c lcctrophorct ic 
tank and swi tched on at 100 v o l t a g e for 6 0 
minutes. The tray containing the agarose gel and 
bands were transferred to a bio-imaging system 
and results were read. Bands corresponding to 495 
bp on the D N A ladder were d o c u m e n t e d a s 
positive for A/. genitalium. 

Data analysis 
Data analysis was done using the SPSS version 20 
software. Wc determined the means and standard 
deviation for quantitative variables and proportions 
for qualitative variables. Chi square test was done 
for appropriate catcgorical variables with level of 
statistical significance set at P<0.05. 

Results 
The study aimed to determine the prevalence of M. 
genitalium among fertile and infertile women in 
Ibadan using PCR for molecular detection. It is a 
hospital-based study in which 399 consenling women 
were rccruitcd. The sample size calculatcd was 390 
(260 cases and 130 matched controls in the ratio of 
2:1) but the number with inconsistent information is 
6 and the total is 399. The mean ages of the study 
participants were similar in the 2 groups (33.9±5.7 
versus 3I .9±4.5 years respectively, p>0.05): Most 
of the respondents were married and had tertiary 
level of education. Across the groups, there was no 
difference in their marital s tatus, education and 
religion. These sociodcmographic parameters were 
presented in Table 1. Majority of the respondents, 
156 (58.6%) in the study population had secondary 
infertility while 118 (44.4%) had previous voluntary 
termination of pregnancies. 
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Mycoplasma genitalium w a s d e t e c t e d in 4 3 
(16.2%) in fertile women a n d 3 ( 2 . 3 % ) o f t h e c o n t r o l 
(P<0.001, table 2; Figure 1). T h e o d d s o f a n i n f e r t i l e 
woman having M. genitalium i n f e c t i o n w a s m o r e 
than eight times more likely t h a n a f e r t i l e c o u n t e r p a r i 
(Odds Ratio, OR = 8 .36 , 9 5 % c o n f i d e n c e i n t e r v a l 
2.54 - 27.47; p = 0 .0005) . O f the 1 5 6 w o m e n w i t h 
secondary infertility, 27 had p o s i t i v e r e s u l t s l o r At. 
genitalium giving a p r e v a l e n c e r a t e o f 1 7 . 3 % w h i l e 
16 women in the p r i m a r y i n f e r t i l i t y g r o u p h a d 
positive results - a p r eva l ence o f 1 4 . 5 % . 1 l o w c v c r , 
these findings w e r e not s t a t i s t i c a l l y s i g n i f i c a n t 
(P>0.05; Table 3). 

Among the r e s p o n d e n t s , At. genitalium 
infection was s i g n i f i c a n t l y a s s o c i a t e d w i t h t h e 
participants who were s ing le o r d i v o r c e d a n d w e r e 

Tabic I: Socio-dcmographic factors o f t h e r e s p o n d e n t s 

D i s c u s s i o ii 
O u r s t u d y a i m e d t o d e t czslii 
de tec t ion o f M. gcn/lci/ium i t ni; 
w o m e n u s i n g c o n v e n t i o n a l 
p r e v a l e n c e o f 1 6 . 2 % a n d 2 . 3 ^ 
and w i t h o u t i n f e r t i l i t y r e s p c c i ? 
the s i g n i f i c a n c e o f A / . 
c o n t r i b u t o r y p a t h o g e n l o Per i 
s tud ie s o n A t. gcuital7um r e p « | 
been that o f 4 % a m o n g 11^3? 
infert i l i ty in S o u t h S o u t h e r n ;r. 
a s y m p t o m a t i c a d o l e s c e n t s irrfi 
[26 , 27J. 

Our findings arc h o i 
Grzcsko et a I. who r e p o r t e d 1 
women in Poland, a value thu i 

Socio-dcmographic 
Factors 

C a s e s 
F r e q u e n c y (%») 

C o n t r o l i 
F r e q u e n c y ( % ) 

Age Gmup ( Years) 
2 0 - 2 4 9 ( 3 . 4 ) 5 ( 3 . 8 ) 
25- 29 51 ( 1 9 . 2 ) 3 9 ( 2 8 . 6 ) 
3 0 - 3 4 9 0 ( 3 3 . 8 ) 5 0 ( 3 6 . 8 ) f 
3 5 - 3 9 71 ( 2 6 . 7 ) 3 5 ( 2 6 . 3 ) 
>40 4 5 ( 1 6 . 9 ) 6 ( 4 . 5 ) 
Marital Status 
Married 2 5 3 ( 9 5 . 1 ) 1 3 0 ( 9 7 . 7 ) 
Single 1 2 ( 4 . 5 ) 3 ( 2 . 3 ) 1 
Divorced 1 ( 0 . 4 ) 0 ( O . O ) 

Education 
Primary 1 9 ( 7 . 1 ) 3 ( 2 . 3 ) 
Secondary 9 2 ( 3 4 . 6 ) 1 8 ( 1 3 . 5 ) V 
Tertiary 154 ( 5 7 . 9 ) 1 12 ( 8 4 . 2 ) 
Others 1 ( 0 . 4 ) O ( O . O ) 
Religion 
Christianity 166 ( 6 2 . 4 ) 1 I O ( 8 2 . 7 ) i 
Islam 100 ( 3 7 . 6 ) 2 4 ( 1 7 . 3 ) 

of low socioeconomic s ta tus . H o w e v e r , t h e r e w e r e 
no associations be tween M. genitalium a n d p a s t 
history of s e x u a l l y t r a n s m i t t e d i n f e c t i o n s a n d 
condom use (Tabic 4). 

than that o f the ir c o n t r o l g r o t 
s o m e o t h e r a u t h o r s h a v e r~|j 
preva lence r a t e s f o r A/ . 

Table 2: Relationships between the prevalence o f m vcojylcisma gen itaIiutti a m o n g t l i o 
group 

Variable Groups O i l i — ̂ - '̂i 
Study group C o n t r o l g r o u p 

PCR results: Positive 43 3 I 6 . S 2 l 
. Negative 223 1 3 0 
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12C.OOav 

100.00% 

$o .oc c „ 

20.00% 

0.00% 

V a r i a b l e Type of infert i l i ty RR (95% C o n n d e n c e Interval) P - v a l u e 
Pr imary Secondary 

PCR results: Positive 16 27 0.88 (0.58 - 1.34) > 0.05 
Negat ive 94 129 

l ig . I: P rcva lcncc of mycoplasma genitalium </mong ihc s tudy ;ind conirol g r o u p s 

Table 3. Prevalence of mycoplasma genitalium among women with primary and secondary infertility. 

Table 4: Factors associated wi th mycoplasma genitalium 

Variable M . geni tal ium C h i - S q u a r e p-value 
Yes (%) No (%) 

Grouped Age (in years) 
2 0 - 2 9 
3 0 - 3 9 
> 4 0 
Family type 
Single/Divorced 
Monogamous 
Polygamous 
Monthly Income (in naira) 
< 18,000 
> 18,000 
Past history oj Gonorrhoea / STI 
Yes 
No 
Don't know 
Use of comhm 
Yes 
No 

14 (23.0) 46 (77.0) 
21 (13.0) 140 (87.0) 
8 (17.8) 37 (82.2) 

1 0 ( 7 6 . 9 ) 3 ( 2 3 . 1 ) 
31 (14.2) 188 (85.8) 
2 (5.9) 32 (94.1) 

15 (29.4) 36 (70.6) 
28 (13.0) 187 (87.0) 

19 (12.8) 81 (81.0) 
19 (12.8) 130(87 .2) 
5 (29.4) 12 (70.6) 

9 (24.3) 28 (75.7) 
34 (14.8) 195 (85.2) 

3.52 0.172 

38.72 <0.001 

8.17 0.004 

4 .08 0 .130 

2.11 0 .146 
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ranging from 22% to 31.9% in studies done us ing 
serological assay [8, 28, 29]. We however noted that 
serological assays arc limited in sensitivity because 
of cross reaction between the a n t i b o d i e s o f M. 
genitalium and M. pneumonia. In v iew o f t h i s 
limitation, many authors favour PCR, par t icu lar ly 
the real time PCR, which has excellent sensi t ivi ty 
and specificity [30-34]. In India, R a j k u m a r ct a! 
reported an overall prevalence rate of 16% a m o n g 
patients with infertility using real l ime P C R - a 
similar value to our findings although on the contrary, 
they obtained higher values for subjects with p r imary 
infertility [35]. 

The higher prevalence of M. genitalium 
among inicrtilc women illustrates the possibil i ty of 
a link between the pathogen and female infertility. 
There arc evidences for M. genitalium cervicitis and 
PID thus indicating that this organism has potential 
to cause ascending infections which can lead to 
infertility [2, 36-38]. Although some studies have 
established the sexual t ransmiss ion m o d e o f M. 
genitalium, there were no documented relat ionships 
with previous history of STIs (sexually t ransmit ted 
infections) which was also corroborated in this s tudy 
[15, 18, 20, 39]. However, the lack of associat ion 
between previous history of STI and Mycoplasma 
genitalium in this study may be due to recall b ias , 
deliberate non-d i sc losure or p r e s e n c e o f m i l d 
symptom which was ignored. 

As c o r r o b o r a t e d by o u r f i n d i n g s a n d 
previous studies, M. genitalium has been s h o w n 
consistently to have a strong association with female 
infertility and should be considered as an actiologic 
factor. The use of PCR to improve the sensit ivity 
and specificity of the diagnosis furthen strengthen 
this assertion. We arc of the opinion that t hese 
findings will lead to a reduction in the possibili ty of 
pat ients be ing u n d e r - i n v e s t i g a t e d a n d / o r 
misdiagnosed followed by subsequent inappropria te / 
inadequate treatment. Routine identification of M. 
genitalium is therefore indicated in all w o m e n 
presenting with infertility. 

Limitation of the study 
Our study was limited by non-use of real time P C R 
which is known to be m o r e s e n s i t i v e t h a n 
Conventional PCR used in th is s t u d y t h e r e b y 
implying that the prevalence may be higher than we 
reported. We were also unable to d e t e r m i n e the 
presence of M. genitalium among the spouses of ou r 
respondents which would have enabled lis to a s sess 
the possibility of the mode of t ransmission. 
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