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ABSTRACT

About 200 to 300 million of sperms transverse from vagina to the cervix, only few hundreds of
them can achieve the oocyte.

The aim is theassessment ofpost coital test in females with unexplained infertility.

In this study, 260 infertile women during 14-16- day of the cycle were considered. The women were
subjected to the post-coital test at 2 hours after intercourse. The study was conducted in Baghdad during the
period from January — April, 2018-2019.

The study revealed that less than half of females were over 35 years and more than half were
educated from urban areas and housewives while half of them had recurrent urinary tract infection, vaginitis,
diabetes mellitus and less than that had positive family history, anxiety and hypertension. About
interventions, 30% of females had cautery, D&C, IUI and less had IVF. 100% had taken clomiphene drug.
The mean of BMI was 32.5+2.5. Ultrasound monitoring was done, there were normal findings with patent
tubes except part of cases had picture of polycystic ovarian syndrome and ovarian failure. For post coital test,
small percentage was with normal amount and consistency (score 3) and high percentage was with abnormal
spinnbarkheit and ferning tests, (mostly score 0 & scorel). 75% of cases had acidic vagina with dead non
motile sperms while 25% with alkaline vagina with average of 40% progressive active sperms, 30%
Moderate progressive Liner motility with highly significance (P value<0.05). For cellularity 70% was less
than 6-8/HPF. For sperm activity only 30% were motile sperms. For sperm count (3 days’ absence), 30% had
mild oligospermia, 20% had moderate oligospermia and 10% had sever oligospermia. Most of females had
normal hormonal assay but there was gross deficiency in the level of DHEA and D3 (average mean was
90+5ug/dl, 2542 1U respectively) with small part of them had elevation in FSH and Testosterone hormones.
For dietary pattern, most of females had dairy product, salt, tea with sugar daily, more than half of them had
acidic food, fast food, dried food, gas drinking daily while part of them had intake of fruit weekly and
vegetables monthly. Half of them were smoking cigarette weekly.

High vaginal acidity, impairment of cervical mucous with deficiency of DHEA and D3 in the

females and oligospermia in the males should be considered in case of unexplained infertility.
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INTRODUCTION
Examination of cervical mucus and vaginal pH are necessary during evaluation of infertility,

1.2 .. .
(12 that abnormalities of cervical mucus can cause

because they response for 5-10% of all infertility cases
unexplained infertility'” When PH of the vagina is less than 6.0, there will be sever reduction in sperm
motility. ¥ Infections, polycystic ovarian syndrome, interventions (cauterization, D&C) can cause cervical
constriction, impair mucus production and reduce mucosal receptivity of cervix ®®. There are hormonal
fluctuations during the cycle which effect the composition and production of that effect on sperm
penetrability ”. Clomiphene citrate intake and smoking can effect on receptivity of mucus to sperm®.By
sexual excitement, the vagina produces a transudate and lubricates which elevate the vaginal pH to 7.0 within

@ spermatozoa are taken by the cervical mucus andleaving behind the plasma"”.Sperm

. . . . . . . 11
movement is passive due to the coordination of contractions between vagina, cervix, and uterus UD even are

few seconds,

of short duration, they are believed to be the responsible for the sperm progression into female reproductive
system>'® Motility of most vaginal sperm is diminished within about 30 minutes, and almost all sperm

(14)

motility has been lost within 2 hours' ™. With polycystic ovary, there is difficulty to produce stretchy watery

(15)

mucus for sperm penetrability Clomiphene citrate has anti-estrogenic action with adverse effects on the

. 16,17 . Lo . 18
cervical mucus '%'”. Even of passive smokers, nicotine can be found in the mucus as)

Prostaglandins

have variation in the cervical mucus during the menstrual cycle, so evaluation of PGE, levels in cervical
mucus with female has unexplained miscarriages is important"®. A high intake of vegetables and fruits with
drinking a lot of water with decrease intake of acidic food, processed and dairy food, sugar, soda and meat
will lead to more alkaline vagina and healthy cervical mucus®”.The post-coital test examines the interaction
between sperm and mucus of the cervix that examines sperm survival in cervical mucus migration into the
reproductive system. The test is done in 2 days before ovulation and after 2 days of sexual abstinence. The
presence of any for-ward motile sperm suggests mucus—sperm interaction and normal cervical
mucous””. During ovulation the estrogen stimulates mucin components by producing of abundant, watery,

thin mucus withferning capacity and possesses a high spinnbarkheit®®.

The objectives of the study: Assessment ofpost coital test in females with unexplained infertility.

MATERIALS AND METHODS
Population & Sample size

An interview had done by using convenience non probability sampling.- An interview questionnaire
form had been designed by researcher that bases on:1. Demographic characteristics that include age,
education, job status.2. history of diseases, family history, smoking status, stress.3. History of operations,
infection, medication.Post Coital Test

Total 260 infertile women with 14-16 day of cycle were considered. The women were subjected to
the Sims-Hunter post-coital test at 2 hours after intercourse. During the ovulatory period. Each couple was
instructed to abstain from sexual intercourse for 3 days prior to the test. Several hours later (usually 2), the
woman was examined by us, the mucus was aspirated from cervical canal and spread on a glass slide.
Cervical mucus was examined for amount, consistency,spinnbarkheit, ferning, cellularity, pH, and the post-
coital status of the spermatozoa that (10-50) motile sperms/HPF are considered normal. *>This study was
done in Baghdad during the period from January — April, 2018-2019.
Scores :0123
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Amount:0ml1mi2 mi3 ml

Consistency:Thick mucusmoderate M.thin M.watery M.
Spinnbarkheit:Less than 11-4 cm5-8 cmmore than 9cm
Ferning:No crystalsA typical C1-2 stem3-4 stem

Cellularity: more than 11 /HPF6-8 / HPF1-5 /HPFO cell( 24 )

For sperm count

Mild oligospermia: concentrations 10 million — 15 million sperm/mlModerate oligospermia:
concentrations 5 million — 10 million sperm/mlSevere oligospermia: concentrations less than 5 million

sperm/ml .
Body Mass Index

A tape measure and a weighing scale used to estimate the height and weight and calculated the BMI
for each female according to the formula: BMI = Weight / Height? (Kg/m?). BMI ranges as the following:
underweight < 18.5 kg/m?normal weight:18.5-25, overweight:25-30, obese >30. (26) WHO cut-off point for

overweight is 25 kg/m?®®.
Statistical Applications

Statistical testswere applied by using SPSS Version 22 that measured mean, standard deviation, X2.

Confidence Level was 95%.

RESULTS

Table 1 showsthe distribution according to socio demographic characteristics,showed that 65%
werebetween age 18-35 years, 35% were over 35 years, 65% were educated and housewives. 69% was from

urban areas.

Table 1: Distribution of patients according to socio demographic characteristics

Characteristics Groups No. (total=260) %

1.Age <35years>35 years 17090 6535
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2.Education Non educatedEducated | 90170 3565

3.residence Urbanrural 18080 6931

4.0Occupation WorkHousewife 90170 3565

Table (2)shows The distribution of risk factors and diseasesshowed that 50%of females had
recurrent urinary tract infection, vaginitis and diabetes mellitus, 30%hadhypertensive, Family history and

anxiety.20% had normal and overweight while 60% had obesity.

Table 2: Distribution of risk factors and diseases

Risk factorsand diseases Groups No.(total=260) | Percentage
1. Hypertension PresentAbcent 78182 3070
2. Diabetes Miletus PresentAbcent 130130 5050
3. Family history PresentAbcent 78182 3070
5.Anxiaty PresentAbcent 78182 3070
6. Urinary tract infection PresentAbcent 130130 5050
7. vaginitis PresentAbcent 130130 5050

6. Bodymass index Normaloverweightobesity 5252156 202060

Table (3)showsdistribution of clinical characteristics showed that 70% had infertility for more than
5 years and age of menarche > 12 years, 20% had polycystic ovary and ovarian failure, 30% had D&C,
cautery, IUI and 20% had IVF.

Table 3: Distribution of clinical characteristics

1.Infertility 1-5 years>Syears | 78182 | 30%70%

2.Age of menarche <12 years> 12 years | 78182 | 30%80%

5. Polycysticovarian syndrome PresentAbsent 52208 | 20%80%
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6. Ovarian failure PresentAbsent 52208 | 20%80%
7. D&C PresentAbsent 78182 | 30%70%

8. Cautery PresentAbsent 78182 | 30%70%
9.IUI PresentAbsent 78182 | 30%70%

10. IVF PresentAbsent 52208 | 20%80%

Table (3) reveals the observed frequencies and percentage of the clinical characteristics for the
studied infertile women including: duration of infertility, age at menarche, body mass index (BMI),

polycystic ovarian disease,

Table (4) shows distributionof patients according to post coital test,for amount, 10% wasOml (score
0),30% waslml(scorel),40% was2ml(score 2), 20% was3ml(score 3), for consistency, 60% was thickmucus
(score(), 20% was moderate and thin mucus (scorel,2). Forspinnbarkeit, 20% was<lcm (score0), 60%was 1-
4 cm(scorel), 20%was 5-8cm(score2). For ferning test, 20% was 3-4 stem (score3),40%was atypical and
non-crystals(score(,1). For cellularity 30%was > than 11/HPF (score0), 40% was 6-8/HPF (scorel), 30% was
1-5/HPF (score2). For pH 77% was acidic with 100% dead sperms, 23% was alkaline with average of 40%
active sperms,30% moderate active,20% non- forward and non-active respectively.For sperm motility, 70%

was<10/HPF, 20% was 10-50/HPF and 10% was >50/HPF.

Table 4: Distribution of patients according to post coital test

Scores
post coital test
0 1 2 3
Oml Iml 2ml 3ml
Amount
26 10% 78 30% 104 | 40% 52 | 20%
Consistency Thickmucous Moderate mucous | Thin mucous
156 60% 52 20% 52 | 20% | @ ------
Spinnbarkheit <l cm 1-4 cm >5 cm
52 20% 156 60% 52 | 20% | @ ------
Normal No crystals Atypical
Ferning test
52 20% 104 40% 104 | 40% |  -——---
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Cellularity more than 11 /HPF (6-8) / HPF (1-5) /HPF
78 30% 104 40% 78 30% | ------ | ------
Acidic Alkaline
PH
200 77% 60 23%
No. of motile sperms <10/HPF 10-50/HPF >50/HPF
172 70% | 52 | 20% | 26 10%

Table 5: Association between vaginal acidity and spermatozoa

PH Total
Sperm Activity
Acidic | Alkaline
Progressive rapid Zero 30 30
Moderate prog. Liner motility | Zero 20 20
Non motile 196 14 210
Total 196 64 260

x2 =189.7highly significance
Table (6)showsthedistribution sperm count after 2 hours of intercourse (3 days’ absence) showed
that40% had normal sperm, 30% had mild oligospermia,20% had moderate oligospermia, 10%, had sever

oligospermia.

Table 6:Distribution sperm count

Sperm count | No. %

>15 million 104 40%
10-15 million | 78 30%
5-10 million 52 20%

<5 million 26 10%

Total
260 100%

Table (7)showsdistribution of hormonal analysis showed that 20% increase of FSH (picture of
ovarian failure) andTestosterone (poly ovarian syndrome) with average mean 15+2.5, 0.9+0.82
respectively. There was normal level of LH, TSH and prolactin with mean average 12+2.8, 0.7+0.42,
1.7£0.92, 17.4+4 . 4respectively. 80% had decreased DHEA and D3with mean average 90+5, 25+2

respectively.
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Table 7: Distribution of hormonal assay

Hormones Mean | SD Average No.%
FSH 15 2.5 | Normallncrease | 20852 | 80%20%
LH 12 2.8 Normal 260 100%
Normal
Testosterone | 0.9 | 0.82 20852 | 80%20%
Increase
TSH 1.7 |0.92 Normal 260 100%
Prolactin
174 | 44 Normal 260 100%
DHEA Normal
90 5 52208 | 20%80%
Decrease
Normal
D3 25 2 52208 | 20%80%
Decrease

Figure (1) shows the distribution of dietary pattern showed that 100% of female had dairy product, salt and
tea with sugar daily, 60% had acidic food, fast food, dried food, gas drinking daily, 20% weekly and
monthly, 20% had fruit with vegetables daily and weekly while 60% had vegetables monthly. About 50% of

female smoking cigarette weekly.

Chart Title
150%
100%
51 01 B
N 5 ' & & )
P ‘_})Qf;a b,b\i ; b{\f& . \!\\\90 %\) ; e\g}%
o & & £
& @ o}ﬁ &
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Figurel: Distribution of dietary pattern
DISCUSSION

The study revealed that less than half of infertile females wereover 35 years. Infertility increases
with aging(27).More than half of them were educated, from urban areas, housewives,this was agreeing with

) (28)

another study showed that the mostof the females were housewives and from urban areas (81.18% while

was disagreeing with another study in Alexandria City showedthat(42.4%) of them were workers, (31.4%)
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from urban areas, this might be due to the variations in the community® Half of femaleshad recurrent
urinary tract infection and vaginitis,the same picture was found in a study showed that (50%), (56.82%)of
females had vaginitis and UTI respectivelywith a tenfold risk of tubal infertility.*The mean of BMI was
32.5+2.5,this was agreeing with other study showed that most of the females were overweight (40.91%) and
obese (22.73%) % Most of females had normal hormonal assay with small part of them had increased FSH
and Testosterone levels in bloodwith gross deficiency in vitamin D3 and DHEAwhichwas agreeingwith
results of a study showed that themost of females had normal hormonal assay(3.31% had abnormal
assay)””.Studies found that when the level of D3 in the blood >30 ng/ml, there weregood results
inpregnancy, andthrough IVF,there were four times more likely to get pregnant than who had D3<30
ng/ml ®" DHEA acts as a agonist to activate of the estrogen [ receptors with a maximal response that greater
than estradiol and even doubled. As such, it was proposed thatit may be a major endogenous estrogen in the
body™**? Less than half of females hadpolycystic ovariansyndrome which was associated with insulin

resistance and obesity™?

also part of females had cautery and D&C whichmight lead toimpairment of cervical
mucus and block the canal . There was poorpost coital test that only small percentage was with normal
amount and consistency (score3) and high percentage had abnormal spinbarkheit, and ferning(score 0,1)PHof
the vagina was acidic which leading tonon- motile anddead spermswithdecreasing ofthe defense mechanism
of vagina with statistical significance®™.Same results were conducted in a study showed that there was a
significant difference between the high and low pH with respect to and spermatozoa and sperm
motility®®.60% of husbands hadlow sperm countwhich is a common finding in infertility”” . Most of females
had dairy product, salt, acidic food, tea with sugar daily and more than half of them had gas drinking, fast and
candidfood daily, while intake of fruit and vegetables was monthly. Lifestyle factors as intake a lot of fast
foods, fried and processed food witha lot of salt, sugars, dairy product,tobacco, and caffeinecan throw off pH

balance and affect reproduction.

CONCLUSION

High vaginal acidity, impairment of cervical mucous with deficiency in the level of DHEA and D3

in the female and oligospermia in the male should be considered in case of unexplained infertility.
RECOMMENDATION
Post-coital test should be done in case of female with unexplained infertility especially

ETHICAL CLEARANCE

The Research Ethical Committee at scientific research by ethical approval of both environmental

and health and higher education and scientific research ministries in Iraq
CONFLICT OF INTEREST
The authors declare that they have no conflict of interest

FUNDING: Self-funding

Annals of Tropical Medicine & Public Health http://doi.org/10.36295/ASR0.2020.231232



http://doi.org/10.36295/ASRO.2020.231232
https://en.wikipedia.org/wiki/Estradiol
https://en.wikipedia.org/wiki/Estrogen
https://en.wikipedia.org/wiki/Male_infertility

Hameed & AbdulFatah (2020): Unexplained infertility in Baghdad August 2020 Vol. 23 Issue 12

REFERENCES

1. Fabiana Y. NakanoRogério de Barros F. Ledo. Sandro et al. Reviews Insights into the role of cervical

mucus and vaginal pH in unexplained infertility. Medical Express online.7-2/ 2015: vol.2 no.2:173-185.
2.Brannigan RE, Lipshultz LI. Sperm Transport and Capacitation. Glob Libr Women's Med. 2008: 315.

3.Davajan V. Mitchell DR Jr. Davajan V et al: In Post-coital testing. Infertility, Contraception and
Reproductive Endocrinology. Oxford. 2007: 3rd ed. pp 599-61.

4. Speroff L, Fritz MA. Sperm and egg transport, fertilization, and implantation. In: Clinical gynecologic
endocrinology and infertility. Philadelphia.2005:pp. 437-87.

5. Sharif K, Olufowobi O. The structure, chemistry and physics of human cervical mucus. In: Jordan JA,

Singer. 2nd ed. Oxford: Blackwell.2006:1-p.57—68.

6. Schoyer KD, Gilbert F, Rosenwaks Z. Infertility and abnormal cervical mucus in two sisters who are

compound heterozygotes for the cystic ovary. Fertile- Sterile.2008: 90(4):1201.P19-22.

7.Jequier AM. Sperm transport in the human and mammalian cervix and genital tract: its relation to fertility.

In: Jordan JA, Singer A, editors. 2nd ed. Oxford.2006: pp. 169-80.

8. Annapurna V, Dhaliwal LK, Gopalan S. Effect of two anti-estrogens, clomiphene citrate and tamoxifen, on

cervical mucus and sperm-cervical mucus interaction. Int. J. Fertile WomenMed. 1997: 42(3):215-8.

9. Almeida AB. HigieneFeminina. In: Halbe HW, Tratado de Ginecologia. 3™ ed. Rio de Janeiro: Ed
Roca.2000: p. 107-12.

10. Eroschenko VP. Lippincott Williams & Wilkins. Female reproductive system. In: Atlas of histology with
functional correlations. 11" ed. Philadelphia.2008: p. 439-88.

11. Esteves SC, Miyaoka R, Agarwal A. An update on the clinical assessment of the infertile male. Clinics

(Sao Paulo). 2011: 66(4):691-700.

12. Overstreet JW, Tom RA. Experimental studies of rapid sperm transport in rabbits. J.Reprod- Fertile.
1982: 66(2):601-6.

13. Du Plessis SS, Gokul S, Agarwal A. Semen hyper-viscosity: causes, consequencesand cures. Frontiers

Bioscience. 2013: 5:2-24-31.

14. Moghissi KS. Cervical and uterine factors in infertility. Obstet-Gynecol-Clin- North- Am.
1987:14(4):887-904.

Annals of Tropical Medicine & Public Health http://doi.org/10.36295/ASR0.2020.231232



http://doi.org/10.36295/ASRO.2020.231232
http://www.scielo.br/scielo.php?script=sci_arttext&pid=S2358-04292015000200007#aff01

Hameed & AbdulFatah (2020): Unexplained infertility in Baghdad August 2020 Vol. 23 Issue 12

15. Quinton PM. Cystic ovary: impaired bicarbonate secretion and mucoviscidosis. Lancet. 2008:

372(9636):415-7.

16. Randall JM, Templeton A. Cervical mucus score and in vitro sperm mucus interaction in spontaneous and

clomiphene citrate cycles. FertileSterile.1991: 56(3):465-8..

17. Jones CJ, Schiffman MH, Kurman R, et al. Elevated nicotine levels in cervical lavages from passive

smokers. Am J Public Health. 1991: 81(3):378-9.

18. McCann MF, Irwin DE, Walton LA, et al. Nicotine and cotinine in the cervical mucus of smokers,

passive smokers, and nonsmokers. Cancer Epidemiol Biomarkers Prev. 1992: 1(2):125-9.

19. Ryantovd M, Ulcova-Gallova Z, Micanova Z, et al. Levels of prostaglandin E2 (PGE2) in cervical

ovulatory mucus in women with spontaneous miscarriages. CeskaGynekol. 2008: 73(2):98-101.

20. Hethir Rodriguez -Kim Langdon Cull, MD. Cervical Hostility and Regaining Fertility to Get Pregnant,
The World's & Natural Fertility Website.December 6th, 2018:P 25.

21. Pavone ME, Hirshfeld-Cytron JE, Kazer RR, 'The progressive simplification of the infertility evaluation.'
ObstetGynecolSurv. Jan,20116: 6(1):31-41..

22. Flori F, Secciani F, Capone A, et al. Menstrual cycle-related activity of the female cervical mucus is

associated with exosome-like vesicles. Fertile Sterile.2007: 88:121-9.

23.Cathryn M.A. Glazener. The prognostic power of the post-coital test for natural conception depends on

duration of infertility. Human Reproduction.2000: Volume 15, Issue 9.P 1953—1957. September-

24. Jequier AM. Sperm transport in the human and mammalian cervix and genital tract: its relation to

fertility. In: Jordan JA, Singer A, editors. The cervix. 2nd ed. Oxford: Blackwell.2006: pp. 169.

25. Afshin A. "Health Effects of Overweight and Obesity in 195 Countries over 25 Years". New England
Journal of Medicine. 12 June- 2017:377 (1): 13-27.

26. World Health Organization. "BMI Classification". Global Database on Body Mass Index. World Health
Organization. 2006. Archived from the original on April 18, 2009.

27. Padubidri; Daftary.Shaw's Textbook of Gynaecology, 2011:.15e. p. 204.

28. Ali Al-fahham.Association between female infertility and hormonal imbalance.University of Kufa,
College of Nursing. American Journal of Pharm Tech Research. October-2016: volume-6 -issue-5-

view1072.

29. Mokhtar, S. Hassan, H. A. Mahdy, et al. Risk Factors for Primary and Secondary Female Infertility in
Alexandria: A Hospital Based Case Control Study.JMRI. 2006: 27 (4):255 -61.

Annals of Tropical Medicine & Public Health http://doi.org/10.36295/ASR0.2020.231232



http://doi.org/10.36295/ASRO.2020.231232
https://natural-fertility-info.com/medical-review-team
https://natural-fertility-info.com/causes-female-infertility.html#comment
https://www.researchgate.net/profile/Ali_Al-Fahham

Hameed & AbdulFatah (2020): Unexplained infertility in Baghdad August 2020 Vol. 23 Issue 12

30. Sudha, G. and Reddy, K.S.N. Causes of female infertility: a cross sectional study. International Journal of

Latest Research in Science and Technology.2013: 2 (6): 119-123.

31. Paffoni,Manila Kaushall. Is vitamin d also important during pregnancy?The Journal of
Clinical Endocrinology and Metabolism journal. Published by Oxford University Press. 2014: 99(11):
2372-6.

32. Esteves SC, Miyaoka R, Agarwal A. An update on the clinical assessment of the infertile male. Clinics

(Sao Paulo). 2011; 66(4):691-700.

33. Ch Webb SJ, Geoghegan TE, Prough RA et al. "The biological actions of dehydroepiandrosterone
involves multiple receptors". Drug Metabolism Reviews. 2006: 38 (1-2): 89-116.

34. Kanagavalli, P. Muraliswaran, P.Sathisha, T et al. A Study to Assess the Hormonal Profile of Polycystic
Ovarian Syndrome in a Tertiary Care Hospital in Puducherry. 2013: 4 (2): 1223 — 28.

35. Panayiotis Zavos,Melvin R. Cohen.The pH of Cervical Mucus and the Post-coital Test, Fertility and
Sterility. October 1980: 34(3):234-8.

36. Nakano, Fabiana Y., Ledoet al. Insights into the role of cervical mucus and vaginal pH in unexplained

infertility. Medical Express. 2015: 2(2).

37. Robin G, Marcelli F, Mitchell V.et al."[Why and how to assess hypospermia?]". GynecolObstet
Fertile. 2008: 36: 1035-42. 36.

38. Sarah Abernathy. Miller, C. Could a vaginal pH imbalance be preventing you from getting
pregnant?World's - Natural Fertility Website. 7th December/2018.

Annals of Tropical Medicine & Public Health http://doi.org/10.36295/ASR0.2020.231232



http://doi.org/10.36295/ASRO.2020.231232
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2423429
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2423429
https://www.researchgate.net/profile/Panayiotis_Zavos
https://www.researchgate.net/scientific-contributions/65597795_Melvin_R_Cohen
https://www.researchgate.net/journal/0015-0282_Fertility_and_Sterility
https://www.researchgate.net/journal/0015-0282_Fertility_and_Sterility

	Table 2: Distribution of risk factors and diseases
	ETHICAL CLEARANCE
	CONFLICT OF INTEREST

