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    Abstract
Objective: Hyperprolactinemia may be associated with galactorrhea, menstrual abnormalities, and infertility. When diagnosed and appropriate treatment instituted, there may be early relief of these symptoms and pregnancy rate may increase. This study determined the prevalence of hyperprolactinemia among infertile patients with menstrual abnormalities and/or galactorrhea. Patients and Methods: A cross-sectional study of women attending the infertility clinic who had galactorrhea and/or menstrual abnormalities. Menstrual abnormalities for this study refer to those with oligomenorrhea and amenorrhea. Results: Out of the 207 women studied, 75 of them have hyperprolactinemia, giving a prevalence of 36.2%. Galactorrhea has higher sensitivity (68%), a higher positive predictive value (39.5%), and a higher negative predictive value (69.3%) when compared with menstrual abnormalities which had sensitivity of 44%, positive predictive value of 29.7%, and negative predictive value of 56.3%, respectively. They, however, have the same specificity of 40.9%. Conclusion: The prevalence of hyperprolactinemia is high in this study. Galactorrhea is a better clinical indicator of hyperprolactinemia when compared with menstrual abnormalities.
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    Introduction


    Infertility is common worldwide, occurring in about one in ten couples.[bookmark: ft1][1] The prevalence of infertility is particularly high in sub-Saharan Africa ranging from 20% to 46% in some parts of West Africa [bookmark: ft1][1],[bookmark: ft2][2] and accounts for 45%–65% of gynecological consultation.[bookmark: ft3][3],[bookmark: ft4][4] The high premium placed on children, especially in the African society, contributes in no small way to the great emotional and psychological stress on the couples affected with problems of infertility. These burden may even be more in setting that treat infertile women as outcast, and in the event of demise of the husband, she has no claims to his estate.[bookmark: ft5][5] Infertility is a major cause of marital disharmony in Africa, and it exposes women to expulsion from the community, social discrimination, and physical violence.[bookmark: ft6][6]


    Elevated prolactin (PRL) levels are one of the causes of infertility, and it can result from physiological causes, such as pregnancy and stress, and chronic use of some pharmacological agents such as neuroleptics, antidepressants, estrogens, opiates, antihypertensive drugs, antiandrogens, H2-receptor antagonists, anticonvulsants, and cholinomimetics.[bookmark: ft7][7] Pathological causes including that due to prolactinoma are another major cause of elevated serum PRL. Hyperprolactinemia inhibits ovarian steroidogenesis.[bookmark: ft8][8] PRL hypersecretion profoundly affects reproductive function.[bookmark: ft9][9] At the level of the hypothalamus, elevated PRL levels, by a short loop feedback, stimulate dopamine receptors and dopamine secretion which results in abnormalities in the frequency and amplitude of gonadotropin-releasing hormone pulsations, perhaps by altering adrenaline secretion. The resultant effect is inhibition in the release of gonadotropins (follicle-stimulating hormone and luteinizing hormone [LH]) even though there is no interference with their synthesis.[bookmark: ft9][9]


    In the pituitary gland, hyperprolactinemia has a direct inhibitory effect on LH secretion by interfering with the positive estrogen effect on the mid-cycle LH surge that triggers ovulation.[bookmark: ft9][9] In the ovary, PRL directly inhibits basal as well as gonadotropin-mediated estradiol and progesterone production and ovulation. It does this by inhibiting LH-induced production of plasminogen activator in preovulatory follicles which reduces the availability of plasmin. Plasmin is necessary for the digestion of the follicle wall that results in the release of the ovum.[bookmark: ft9][9] In sub-Saharan Africa, tubal factor is known to be a leading cause of female infertility,[bookmark: ft10][10] but in a study carried out in North-eastern Nigeria among women with infertility, hyperprolactinemia prevalence of 31.7%[bookmark: ft11][11] was reported. Could this be a pointer that the prevalence of hyperprolactinemia is on the rise among our women with infertility?


    Hyperprolactinemia when diagnosed may be amenable to medical treatment over a short period of time and at a relatively affordable cost. Studies by Adesiyun et al.[bookmark: ft12][12] and several others confirmed the efficacy of dopamine agonists in not only high pregnancy and delivery rates among this group of patients but also improving their quality of life by relieving them of troublesome symptoms associated with hyperprolactinemia such as menstrual abnormalities and galactorrhea. The aim of this study was to determine the prevalence of serum hyperprolactinemia among infertile patients with menstrual abnormalities and/or galactorrhea. The study will also help answer the question, which is a better clinical indicator of hyperprolactinemia-galactorrhea or menstrual abnormalities?


    Patients and Methods


    The study was a cross-sectional study and the study participants were patients who presented with infertility and with symptoms of menstrual abnormalities and/or galactorrhea.


    For the purpose of this study, the following definitions were adopted. Infertility was inability to conceive by a woman after 12 months of regular and unprotected intercourse. Oligomenorrhea was menstrual interval occurring at intervals of >35 days, with only 4–9 periods in 1 year in a previously normally menstruating woman. Amenorrhea was complete lack of menses or cessation of menses for 3 consecutive cycles or for a time of 6 months. Menstrual abnormalities for this study refer to oligomenorrhea and amenorrhea. Galactorrhea was diagnosed from history and physical examination. Hyperprolactinemia for this study was serum PRL level >35 ng/ml. Normal PRL level for this study was serum PRL between 5 and 35 ng/ml as determined by mini VIDAS PRL kits used.


    Inclusion criteria


    
      	All consenting women who attended the infertility clinic and who had symptoms of menstrual abnormalities and/or galactorrhea


      	All those who consented to come for follow-up were included in the study.

    


    Exclusion criteria


    
      	All nonconsenting women


      	All infertile women without symptoms of menstrual abnormalities and/or galactorrhea


      	All those on treatment within the past 6 months with dopamine agonists


      	All those on psychotropic drugs within the past 6 months were excluded from the study.

    


    Study protocol


    The recruitment and data collection was for over a 4-month period from January 2013 to April 2013. Patients who presented to the gynecologic clinic were informed of the study; informed written consent obtained and was recruited if consented and eligible for the study. Clinical examination was conducted in the patients.


    Serum PRL was determined using the mini VIDAS automated machine which employs the enzyme-linked fluorescence assay technology; these combine the enzyme-linked immunosorbent assay test method with a final fluorescent reading. This technology ensures excellent result sensitivity and specificity. VIDAS automated machine and the reagent used were manufactured by Biomerieux SA, Chemin de l'orme, Marcy l'Etoile, France 69280. VIDAS automated machine does not differentiate between little PRL and the big big (macro-PRL) PRL. Furthermore, the mini VIDAS PRL kits (REF 30 410) that was used can only measure serum PRL with a range of 0–200 ng/ml. Any value above 200 would only read >200 except otherwise further diluted and re-run.


    The indices of validity used to find out if galactorrhoea or menstrual abnormality is a better clinical indicator for hyperprolactinaemia were sensitivity, specificity, positive predictive value and negative predictive value. The formulae below were used to compute each index:
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    The diseases here are menstrual abnormalities and galactorrhea.


    Results


    A total of 207 consenting consecutive infertile women with menstrual abnormalities and/or galactorrhea attending the infertility clinic were recruited into the study. The ages ranged between 16 and 46 years with the mean of 29.7 years. Most of the participants were in the age group of 25–29 years (37.7%) while the age groups of 15–19 and >44 years were the least with 1.4%, respectively.


    Majority of the participants were in their first order of marriage (82.6%), and only 13% were in the 2nd or more order of marriage. The prevalence of hyperprolactinemia from all the participants is 36.2% while 59.4% had normal PRL level. Only 4.3% of the participants had hypoprolactinemia.


    Of the 111 patient with menstrual abnormalities, 33 had hyperprolactinemia; therefore, the prevalence of hyperprolactinemia among infertile women with menstrual abnormalities is 29.7% [Table - 1]. The remaining patients with menstrual abnormalities had hypoprolactinemia (3 patients, 2.7%) and normal PRL level in 75 patients (67.6%). Among the 36 patients with amenorrhea, 17 had hyperprolactinemia, and the prevalence of hyperprolactinemia among those with amenorrhea is therefore 47.2%. Seventy-five patients had oligomenorrhea, of which 21 results showed high PRL level. The prevalence of hyperprolactinemia among those with oligomenorrhea is 28% [Table - 2]. Fifty-one of the 129 patients with galactorrhea had hyperprolactinemia, and thus, the prevalence of hyperprolactinemia among infertile women with galactorrhea is 39.5%. Of the remaining patients, 6 (4.7%) and 72 (55.8%) have hypoprolactinemia and normal PRL levels, respectively [Table - 3].
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        	Table 1: The relationship between menstrual abnormalities and prolactin levels in the participants
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        	Table 2: The relationship between amenorrhea oligomenorrhea and hyperprolactinemia
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        	Table 3: The relationship between galactorrhea and prolactin levels of the subjects
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    The sensitivity for both menstrual abnormalities and galactorrhea was the same, i.e. 40.9%.


    However, the specificity, positive predictive value, and negative predictive value for galactorrhea were higher than for menstrual abnormalities. Galactorrhea had a higher sensitivity (68%), positive predictive value (39.5%), and negative predictive value (69.3%) as compared to that of menstrual abnormalities of 44%, 29.7%, and 56.3%, respectively. This implied that galactorrhea is a better clinical indicator of hyperprolactinemia than menstrual abnormalities [Figure - 1].
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        	Figure 1: Validity tests for both menstrual abnormalities and galactorrhoea
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    Of the 19 that had serum PRL of 100 ng/ml and above, only 2 had skull X-ray features of pituitary enlargement, but 17 of the 19 had ophthalmic features of optic chiasm compression.


    Discussion


    From this study, the overall prevalence of hyperprolactinemia among all the participants was 36.2%. This is similar to the prevalence rate of 31.7% reported by Idrissa et al.[bookmark: ft5][5] in a study conducted at a university in the north west region of Nigeria and 41% reported by Prathibha et al.[bookmark: ft13][13] in a study done at Hyderabad, India. Other previous studies by Giwa-Osagie et al.[bookmark: ft14][14] and Kuku [bookmark: ft15][15] had shown a high prevalence of hyperprolactinemia in infertile Nigerian women, findings that were in agreement with reports on infertile women from other populations of the world.[bookmark: ft16][16],[bookmark: ft17][17],[bookmark: ft18][18] However, the prevalence in this study was higher than that reported by Akande et al.[bookmark: ft19][19] who reported a prevalence of 12.3% in the study conducted at a university hospital in the south west region of Nigeria. This lower prevalence from the latter study is not surprising as the study was conducted among all women with infertility that may have other causes of the infertility. This study was restricted to infertile women with symptoms of menstrual abnormalities (amenorrhea and oligomenorrhea) and galactorrhea that may be associated with hyperprolactinemia.


    The prevalence of hyperprolactinemia among infertile women with menstrual abnormality in this study was 29.7%; though this may appear high, it is lower than the overall prevalence in this study. Greer et al.,[bookmark: ft20][20] however, reported even a lower prevalence of 15% among anovulatory women. This may be because high level of relatively inactive PRL in the absence of a tumor can be due to the circulation of macromolecules of PRL by anti-PRL.[bookmark: ft21][21],[bookmark: ft22][22] The upper limit of the normal range is often quoted as 36 ng/ml.[bookmark: ft23][23],[bookmark: ft24][24] As such in this study, the upper limit of normal range as determined by the VIDAS PRL kits (REF 30 410) used is 35 ng/ml.


    The prevalence of hyperprolactinemia among those with amenorrhea in this study was 47.2%. This is higher than the general prevalence of those with menstrual abnormalities which consisted both of those with oligomenorrhea and amenorrhea. That of those with oligomenorrhea was 28%. This may infer that that hyperprolactinemia may be a major cause of amenorrhea most especially when the serum PRL is markedly elevated. The prevalence of hyperprolactinemia among infertile women with galactorrhea in this study was 39.2%. This is higher than that reported in a study conducted in Japan.[bookmark: ft25][25] Eftekhari et al. concluded in their study that hyperprolactinemia that presents a gynecological problem may or may not be accompanied by galactorrhea, and galactorrhea cannot be a certain index for hyperprolactinemia.[bookmark: ft26][26] Giwa-Osagie et al. in a study reported that 19.5% of hyperprolactinemic galactorrhea among those with 2° amenorrhea.[bookmark: ft27][27] Many women with galactorrhea do not have hyperprolactinemia,[bookmark: ft28][28] and the condition probably arises from the abnormal sensitivity of breast tissue to normal serum concentrations of PRL.[bookmark: ft29][29] Such women do not require further investigation of the pituitary, but if the galactorrhea is sufficiently embarrassing to warrant treatment, it usually responds to suppression of PRL with a dopamine agonist.[bookmark: ft29][29]


    In this study, 19 of the 207 women studied had serum PRL above 100 ng/ml, and all of the 19 had galactorrhea with only 12 having menstrual abnormalities. The discrepancy between clinical and biochemical findings may sometimes be caused by measurement of biologically inactive but immunologically reactive hormone.[bookmark: ft30][30] The gold standard for detecting these macro-PRLs is gel-filtration chromatography, a procedure that allows for quantification of all three variants of PRL.[bookmark: ft31][31] Unfortunately, this method is labor intensive and not suitable for performance in routine laboratory analysis. In the alternative, precipitation with polyethylene glycol (PEG) is a widely used screening test for macro-PRL, and this can be relatively easily performed in clinical laboratories where a low PRL recovery after PEG treatment indicates the presence of macro-PRL.


    Validity tests that were done by computing the validity of menstrual abnormality and galactorrhea, respectively, against the presence or absence of hyperprolactinemia as determined by the mini VIDAS kit (REF 30 410) used in this study demonstrate that galactorrhea is a better clinical indicator of hyperprolactinemia than symptoms of menstrual abnormalities.


    Of the 19 that had serum PRL of 100 ng/ml and above, only 2 had skull X-ray features of pituitary enlargement. The low yield is not surprising as X-ray may not pick the pathology where the pituitary enlargement is not significant or if microadenoma. For this, MRI would be the most appropriate tool of investigation.


    Conclusion


    The breakdown of the prevalence of hyperprolactinemia among those with menstrual abnormalities revealed that those with amenorrhea had a much higher prevalence of 47.2% than those with oligomenorrhea which had 28%. All participants with serum PRL level ≥100 ng/ml had galactorrhea but not all had menstrual abnormalities. Galactorrhea was found to be a better clinical indicator of hyperprolactinemia.


    From the overall prevalence of 36.2% of hyperprolactinemia among infertile women with symptoms of menstrual abnormalities and/or galactorrhea, it implies that hyperprolactinemia may be a major etiological contributor to infertility in these groups of patient and therefore merits routine serum PRL assay. However, since galactorrhea was found to be a better clinical indicator of hyperprolactinemia, it may serve as an guide to commence empirical treatment with dopamine agonists with proven efficacy, especially where assay of serum PRL is a challenge in low resource setting.
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  Figure 1: Validity tests for both menstrual abnormalities and galactorrhoea
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  Table 1: The relationship between menstrual abnormalities and prolactin levels in the participants
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  Table 2: The relationship between amenorrhea oligomenorrhea and hyperprolactinemia
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  Table 3: The relationship between galactorrhea and prolactin levels of the subjects
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