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Background: Infertility is a challenging health problem around the world affecting 22% women in 
Pakistan. Approximately 75% of women are infected with sexually transmitted diseases (STDs) 
during their lives at least once, and present with cervical epithelial cell lesions. Sexually transmitted 
infections (STIs) are responsible for pelvic inflammatory disease which is known to be the 
commonest cause of infertility. This study aimed to explore whether infertile women have a higher 
incidence of infectious organisms in their cervical smears than fertile controls. Methods: A total of 
150 individuals were recruited for the study. Cervical smears of 100 infertile women were compared 
with 50 fertile women in the age range of 20–40 years. Fifty fertile patients were taken as controls 
(Group-A), 50 primary infertile patients (Group-B) and 50 secondary infertile patients (Group-C) in 
the outpatient departments of Gynaecology and Obstetrics, Ayub Teaching Hospital, Abbottabad. 
Results: A significant difference was observed regarding the prevalence of infectious organisms in 
their cervical smears (p<0.004), with higher rate in infertile women. The secondary infertile women 
group showed significant rise (p<0.05) in the rate of isolation of infectious organisms as compared to 
primary infertile women. Conclusion: Infectious organisms are present at a remarkably higher rate 
in infertile women in comparison to fertile women. Women with secondary infertility have a greater 
possibility of colonization with infectious organisms than women with primary infertility. Screening 
through Pap smear should be done in infertile population to detect these organisms at an early stage. 
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INTRODUCTION 
Infertility is a significantly alarming health issue for 
couples of reproductive age all over the world with an 
increasing incidence due to changes in lifestyle and 
environmental stress factors.1 Pelvic inflammatory 
disease (PID) caused by sexually transmitted 
infections (STIs) is considered the most common 
cause of infertility.2 PID, is a crucial health issue 
commonly observed in sexually active women of 
reproductive age. The commonest cause of PID is 
sexually transmitted infections like Chlamydia 
trachomatis and the Human Papilloma Virus (HPV).3 

Four main agents, i.e., Neisseria gonorrhoea, 
Chlamydia trachomatis, Trichomonas vaginalis and 
Syphilis, mainly responsible for sexually transmitted 
infections, were identified in a study conducted by the 
World Health Organization (WHO), who were known 
to cause almost 500 million new cases each year 
throughout the world.4 Sexually transmitted infections 
are significantly involved in the causation of cervical 
epithelial cell abnormalities, hence cervical carcinoma. 

Three-fourths of women in their lifetime are 
infected with STDs at least once, which represents as 
abnormal cervical cytology.5 Cervical cancer is 
regarded as a sexually transmitted disease because of 
increased association of cervical cancer with sexually 

transmitted infections.6 Multiple studies have 
suggested that infertile women are more susceptible to 
acquire cervical carcinoma preceded by cervical 
epithelial cell abnormalities because of their increased 
risk of exposure to either STDs or to exogenous 
hormones.7 

Certain non-cancerous conditions such as 
infections and inflammation can also be detected by 
using Pap smear cytology.8 Although it is not the 
primary test for diagnosing infectious organisms in 
cervical smears but it can be used effectively to 
diagnose various genital infections. It is very useful in 
investigating the cellular changes caused by various 
viruses and also helps in detection of different bacterial 
organisms as well as sexually acquired organisms. 

Cervical smears can also identify fungal 
infections present in the specimen.1,9 Pap smear is an 
affordable, comparatively simple and easily tolerable 
tool utilized for early investigation of cervical and 
vaginal infections in under developed countries. 
Hence, it is used in infertility management protocols in 
some centres worldwide.10–12 

The aim of this study was to identify the 
various infectious organisms in infertile women using 
Pap smear which ultimately leads to cervical epithelial 
abnormalities. 
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METHODOLOGY 
This cross-sectional comparative study was carried out in 
the outpatient departments of Ayub Teaching Hospital, 
Abbottabad, recruiting 150 patients after getting ethical 
approval from Khyber Medical University, Peshawar. 
The sample size was calculated using sample size 
calculator. A comparison of cervical smears for the 
presence of infectious organisms was done among each 
of the three groups by using quota sampling. The three 
groups were Group A (fertile, controls), Group B 
(primary infertile) and Group C (secondary infertile), 
with 50 patients each. Lab work was done at 
Histopathology Departments of Ayub Medical College, 
Abbottabad and KMU Institute of Basic Medical 
Sciences, Peshawar. 

Patients aged 20‒40 years were included who 
showed compliance to vaginal examination and were 
willing to give cervical smear. Patients having acute 
pelvic infection or presenting with any other systemic 
disease were excluded. Women with minor ailments, 
other than the infertility problem presenting to Obs/Gyn 
OPDs who had delivered a child within the last year 
were selected for the control (fertile) group. 

Infertile women were labelled as primary 
infertile who had failed to conceive after trying for 2 
years at least. Women who conceived earlier but later 
were not able to conceive after trying for a minimum of 2 
years at least were labelled as secondary infertile. 
Cervical smears were taken from these patients and 
stained with Haematoxylin and Eosin (H&E) stain and 
Papanicolaou (Pap) stain. The slides were fixed and 
examined for infectious organisms. (Table-1) 

Table-1: Characteristic morphological features and 
cytopathic effects of organisms in cervical smear 

Organism Morphology Cytopathic effect 
Lactobacilli Rod shaped 

bacteria 
‘Cytolysis’- absence of intact 
squamous cells, bare nuclei 

Trichomonas 
vaginalis 

Protozoa, 15 µm, 
tear drop shaped,  

‘Cannon ball cells’ 

Gardenerella 
vaginalis 

Anaerobe ‘Clue cells’ (large no of 
bacteria obscuring cell borders 
of squamous cells) 

Candida albicans Hyphae and spores nonspecific inflammatory 
changes (perinuclear vacuoles, 
parakeratosis-  orangeophillia 
of superficial & intermediate 
cells) 

Human 
Papilloma Virus 
(HPV) 

Not visible on light 
microscope 

A halo around nucleus, 
slightly enlarged pinched 
nucleus pushed towards the 
periphery, a thick cytoplasmic 
rim around the periphery, loss 
of round nuclear contours 

Herpes simplex 
Virus (HSV) 

Not visible on light 
microscope 

3 M’s (Margination of 
chromatin, Molding of nuclei, 
Multinucleation) 

Actinomyces like 
organisms 

Clusters of 
filamentous bacteria 
in many shapes and 
sizes 

Dusty appearance, dust bunny 

The descriptive statistical analysis was 
conducted on SPSS-22. Variables were represented as 
Mean±SD. Inferential statistical analysis was conducted 
by applying Kruskal Wallis test and Mann Whitney U 
tests for qualitative variables. 

RESULTS 
Various infectious organisms were observed and 
identified in cervical smears of patients (Figure-1) 
according to the criteria tabulated as Table-1. The 
overall group comparison showed a highly significant 
difference (p<0.004) between groups. The multiple 
group comparisons showed significant differences 
between Fertile (group A) and Secondary infertile 
(group C) and primary infertile (group B) and secondary 
infertile (group C) (p=0.003 and 0.047, respectively). 
The comparison of Group A and Group B did not show 
any significant differences. Cervical smears from 
Secondary infertile women (Group C) showed more 
infectious organisms compared to the other 2 groups. 
(Table-2). 

Figure-1: Photomicrographs of infectious organisms 
A: Candida albicans organism: arrow showing pseudohyphae (Scale 
50 µm, 40×). B: Trichomonas vaginalis: arrow at cannonball cells or 
Poly balls (Scale 50 µm, 40×). C: Gardnerella vaginalis: arrow at Clue 
cells with Coccobacilli (Scale 10 µm, 100×). D: Human Papilloma 
Virus (HPV) cytopathic effect, pinched nucleus pushed to the periphery 
and a clear halo around it (Scale 50 µm, 40×) 

Table-2: Percentage distribution of infectious 
organisms in study groups 

Organisms 

Group-A 
Fertile 
N=50 

Group-B 
Primary 
infertile 

n=50 

Group-C 
Secondary 

infertile 
n=50 

Cannonball cells 
(Trichomonas vaginalis) – 2.0 10 
Clue cells  
(Gardenerella vaginalis) – 0 4.0 
Pseudohyphae  
(Candida albicans) – 0 2.0 
Cytopathic cells 
(Human Papilloma Virus) – 2.0 0 
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DISCUSSION 
Several studies have been done on the presence of 
microorganisms in cervical smears. Although cervical 
cytology is not a standard or primary method for 
detection of infectious organisms, but as a component of 
Bethesda classification system it can be extremely 
useful in diagnosis of various pathogenic organisms by 
either finding the infectious organisms themselves or by 
discerning the peculiar cytological cellular changes. 
Various studies have shown the frequent presence of 
Trichomonas vaginalis and Gardenerella vaginalis in 
cervical smears.13,14 In our study, the most common 
infectious organisms observed was Trichomonas 
vaginalis represented by ‘Cannonball cells’ in cervical 
smears of infertile patients, followed by Gardenerella 
vaginalis represented by ‘Clue cells’. Both organisms 
were observed in patients between the ages of 20–30 
years. This difference in prevalence of infectious 
organisms according to age range is proved by other 
studies as well.15,16 The main reason may be because of 
high sexual activity in this age group or poor resistance 
against vaginosis among young patients. Another 
possibility is that bacterial vaginosis represented 
predominantly by Gardenerella vaginalis is influenced 
by vaginal pH, showing an increased risk of bacterial 
vaginosis in the luteal phase when vaginal pH is more 
alkaline and there is a decrease in normal healthy 
vaginal flora. 

Candida albicans representing fungal infection 
was observed in 2% smears from infertile women which 
is quite low as compared to other studies on prevalence 
of fungal infection.17,18 A reason may be that the Pap test 
is not a reliable method for diagnosis of fungal infection. 
Candida is much more easily diagnosed on vaginal 
smears or wet mounts as compared to cervical smears. 
Other factors affecting the prevalence may be sexual 
habits, cultural conditions, and socioeconomic status. 

Our study shows the presence of bacterial 
vaginosis, candidiasis and trichomoniasis in the infertile 
population as does a Nigerian and Indian study by 
Okonofua FE et al19 and Bose A et al20 respectively, 
who reported that pathogenic organisms are found much 
frequently in infertile women residing in their lower 
genital tract, although no comparison of secondary 
infertile with primary infertile women regarding the 
presence of infectious organisms was done. Our 
findings strongly suggest presence of genital tract 
infections in primary infertile women and secondary 
infertilities having a relatively higher incidence and are 
suggestive of a probable cause of infertility. 

CONCLUSION 
Women with secondary infertility have a higher level of 
pathogenic organisms in their cervical smears in addition 
to the more threatening incidence of cervical epithelial 

cell abnormalities than women with primary infertility. 
These findings strongly favour the positive connection 
between genital tract infections and infertility. 
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