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ABSTRACT

Objective: To determines the frequency of polycystic ovarian diseases, premature ovarian failure and thyroid dysfunction on the basis of biochemical testing in adult Pakistani women. 
Material and Methods: It was cross-sectional study carried out at Endocrinology Department, AFIP, Rawalpindi from July2018 to July 2019. A total of 468 non-pregnant women of reproductive age (16-42years) were studied. The data was collected on an approved proforma including presenting and menarche age, menstrual irregularity, acne, pallor, hirsutism, infertility, blood pressure, depressive symptoms and obesity. Blood samples were collected by simple random sampling technique in gel tube. Using the chemiluminence immunoassay methods, FSH, LH on day-2 of menstrual cycle, progesterone, testosterone, prolactin, T3, T4, TSH, SHBG were analyze on ADVIA Centaur. Free androgen index and LH/FSH ratio was calculated manually. For the statistical analysis SPSS 22 was used. 

Results:  Mean presenting and menarche aged were 28.45 ± 7.24 and 12.40 ± 5.21 years respectively. Clinical findings showed hirsutism (30%), menstrual irregularity (43%), acne (19.6%), obesity >26 kg/m2 (89%), depression (27.9%), infertility (12.8%) and blood pressure >130/90 mmHg was 12.8%. Frequencies of polycystic ovarian syndrome was (25.9%), hyperprolactinemia (23.5%) overt hypothyroidism (16%) and premature ovarian failure (7.4%) on the basis of hormonal assays. 

Conclusion: Polycystic ovarian syndrome is most frequently occurring endo-crinopathies in Pakistani adult women.
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INTRODUCTION
Fertility endocrine abnormalities were most common in women of reproductive aged group with various clinical presentations’ like hirsutism, infertility, obesity and menstrual irregularity similarly the population affected by hypothyroidism were also very lethargic, obese and had menstrual irregularities [1].  There are various endocrine abnormalities that can be identified by day-2 fertility profile testing like polycystic ovarian syndrome (PCOS), premature ovarian insufficiency (POI), hyperprolactinemia, hyper gonadotropic hypogonadism and hypo gonadotropic hypogonadism. Day -2 fertility profile includes serum levels of Follicular Stimulating Hormone (FSH), Luteinizing Hormone (LH), estrogen, testosterone, prolactin and progesterone. The prevalence of PCOS was 52% in South Asia and 22% in United Kingdom [2] while worldwide its prevalence was 12% according to Rotterdam criteria [3]. According to 2012 World Health Organization (WHO) report, 116 million of women worldwide were suffering PCOS in 2012. It is a leading cause of infertility and hirsutism. Its features are heterogeneous and diverse with different age groups. It is also a component or complication of metabolic syndrome meaning indirectly linked with premature cardiovascular diseases and type II diabetes [4,5,6].
WHO survey showed that goiter was more prevalent (22.2%) in women with pregnancy than without pregnancy (20.9%) [7]. There are different thyroid disorders; overt hypo and hyperthyroidism and subclinical hypo and hyperthyroidism [8]. Thyroid profile mainly consists of blood testing of thyroid stimulating hormone (TSH), Triiodothyronine (T3) and Tetra-iodothyronine (T4). Low TSH profile indicates hyperthyroidism and increase level of these values lead to hypothyroidism [9,10]. Endocrine disorder was very dangerous and in Nepal, approximately 0.2% deaths were due to these disorders [11,12].  


However, classical presentation of fertility disorders required symptomatology, lab findings and typical ultra - sonographic findings. So, most patients have not been treated due to absence of ultrasonography findings despite having characteristics symptomatology and lab. findings in young age resulting into development of complication in later part of life. So, we have focused those life time disorders who have similar symptoms like PCOS and hypothyroidism because of their significant long-term health risks. We planned a study to find the frequencies of endocrinal disorders in our women on the basis of symptoms and hormonal analysis and find the significant difference of biochemical parameters in these disorders.

MATERIAL AND METHODS

It was descriptive cross-sectional study carried out at Department of Endocrinology, AFIP, Rawalpindi from July 2018 to July 2019. After receiving Institutional Review Board permission. Total 468 females were selected by random sampling and after taking their informed consent, these participants were interviewed for detailed history, clinical examination (measurement of blood pressure and weight) and categorize into three groups for biochemical profiling. 1st group patients had obesity and depression and without menstrual irregularity, infertility and hirsutism. Their samples for thyroid profile were taken. 2nd group had menstrual irregularity, infertility, hirsutism and obesity and without depression and increased blood pressure. Day -2 fertility profile samples were taken from them. Third group women had both obesity, menstrual irregularity, hirsutism, increased blood pressure >130/90 mmHg, depression, acne and others related finding likes multiple cysts on USG, their samples were taken for both profiles. Female population with age <16 years and above 42 years, having pregnancy and lactating mothers were excluded from study. Samples obtained in gel tube and centrifuged at 3000 RPM for 5 minutes followed by analysis on ADVIA Centaur XP by chemiluminence immunoassay methods. Thyroid profile included T4, T3, TSH while Day -2 fertility profile included FSH, LH, Estrogen, progesterone, prolactin and testosterone. Free androgen index was calculated by Total testosterone divided by SHBG (Sex hormone binding globulin) multiply by 100 and LH/FSH ratio was calculated manually. Statistical analysis was done on Statically Packages of Social Science 22. Test of Normality was done showing parametric nature of data. Descriptive statistics of parametric data was applied in the form of mean ±SD for quantitative variables like age, T4, TSH, LH, FSH, progesterone, prolactin, testosterone and for qualitative data frequencies/ percentages were measured. Inferential statistic (ANOVA) was applied for all biochemical parameters as dependent variables and endocrine disorders as factor. Polycystic Ovary Syndrome (PCOS) was diagnosed on the basis of clinical history, physical examination of hirsutism and obesity and biochemical investigation. Elevated LH/FSH ratio was also used as diagnostic tool for PCOS [13]. Any woman with hyper-gonadotrophic, hypo-estrogenic amenorrhea under the age of 40 years was diagnosed as Premature ovarian insufficiency (POI) [14].

RESULTS 

Mean presenting and menarche aged were 28.45 ± 7.24 and 12.40 ± 5.21 years respectively. Clinical findings showed hirsutism (30%), menstrual irregularity (43%), acne (19.6%), obesity >26 kg/m2 (89%), depression (27.9%), infertility (12.8%) and blood pressure >130/90 mmHg was 12.8%. USG pelvis-multiple cysts was founded in 92 (19.6%). Baseline characteristics of these three groups were shown in table-1.
Table-1: Baseline descriptive statistics of study parameters (n=468)

	Study parameters
	Findings
	Descriptive statistic

	Clinical findings

 Frequency (%)
	Hirsutism
	140(30%)

	
	Menstrual irregularity
	201(43%)

	
	USG pelvis-multiple cysts
	92(19.6%)

	
	Obesity (BMI>26kg/m2)
	416(89%)

	
	Depression
	130(27.9%)

	
	Increased blood pressure
	60(12.8%)

	
	Acne
	92(19.6%)

	Age (years) Mean ± SD
	28.45 ±7.24

	Biochemical Findings
	1st group (n=130)

	
	TSH (mIU/L)
	4.1 ±3.56

	
	T4 (pmol/l)
	16.7 ±2.23

	
	T3 (nmol/l)
	2.0±0.23

	
	2nd group(n=140)

	
	FSH (mIU/l)
	6.2 ±2.02

	
	LH (mIU/l)
	7.4 ±4.28

	
	Prolactin(mIU/l)
	559±14.20

	
	Progesterone (nmol/l)
	7.5 ±3.01

	
	Testosterone (nmol/l)
	4.3 ± 0.67

	
	SHBG (nmol/l)
	165±7.90

	
	Estrogen(pmol/l)
	104 ± 5.63

	
	LH/FSH ratio > 1 n (%)
	36 (25.90%)

	
	FAI >5.6     n (%)
	36 (25.90%)

	
	3rd group(n=198)

	
	TSH (mIU/L)
	5.4±2.91

	
	T4(pmol/l)
	14.4±1.84

	
	FSH (mIU/l)
	12.4±2.94

	
	LH (mIU/l)
	14.0±2.03

	
	Prolactin(mIU/l)
	454 ±20.5

	
	Progesterone (nmol/l)
	6.8 ±2.16

	
	Testosterone (nmol/l)
	5.3 ±1.05

	
	SHBG (nmol/l)
	187±12.50

	
	T3 (nmol/l)
	1.8±0.73

	
	Estrogen (pmol/l)
	147 ± 7.45

	
	LH/FSH ratio >1 n (%)
	34 (17.30%)

	
	FAI>5.6 n (%)
	34 (17.30%)


Frequencies of polycystic ovarian syndrome, hyperprolactinemia, premature ovarian failure and thyroid disorders on the basis of biochemical analysis was shown in figure-1 1 and table-2.
Table-2: Frequencies of biochemical Endocrinopathies of study population.

	Groups
	Frequency (%age)

	Thyroid Profile analysis (n=130)

	i. Normal
	63 (48.8%)

	ii. Hyperthyroidism
	18 (13.6%)

	iii. Hypothyroidism
	21 (16.0%)

	iv. Subclinical hyperthyroidism
	10 (8%)

	v. Subclinical hypothyroidism
	18 (13.6%)

	Day -2 fertility profile analysis (n=140)

	i. Normal
	68 (48.8%)

	ii. PCOS
	36 (25.9%)

	iii. POI
	03 (1.9%)

	iv. Hyperprolactinemia
	33 (23.5%)

	Combine thyroid and day -2 fertility profile analysis (n=198)

	i. Normal
	178 (90.1%)

	ii. Hyperthyroidism
	0 (0%)

	iii. Hypothyroidism
	01 (0.6%)

	iv. Subclinical hyperthyroidism
	05 (2.5%)

	v. Subclinical hypothyroidism
	13 (6.8%)

	vi. PCOS
	34 (17.3%)

	vii. POI
	15 (7.4%)

	viii. Hyperprolactinemia
	21 (10.5%)
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Figure-1: Showed percentage prevalence’s of various endocrinopathies on thyroid, fertility and combine thyroid and day -2 fertility profile analysis.


Inferential statistic (ANOVA) showed significant mean difference (p<0.01) in LH, LH/FSH ratio, testosterone and free androgen index between PCOS and hypothyroidism, while TSH, T4, FSH, estrogen, progesterone and estrogen was non-significant (p-value>0.01) between all others endocrine disorders.

DISCUSSION

Polycystic ovary syndrome and hypothyroidism are diseases with long term major health risks. Worldwide prevalence of polycystic disease was different (30-90%) because of various diagnostic criteria’s used for its diagnosis. Without using any diagnostic criteria, our study showed (25.9%) prevalence of PCOS in obese participants having menstrual irregularity based on biochemical findings. This prevalence was decreased up to 19.6% when Androgen Excess Society (AES) diagnostic criteria was used [11]. Our results showed that subclinical PCOS was much more common than a full blown PCOS having radiological findings. Its exact frequency in Pakistan was initially not known but the burden of this disease was very high than our neighboring countries like Sri-Lanka (6.3%) and India (9%) [15]. Our study showed that high LH/FSH ratio and free androgen index were significantly high in PCOS than others endocrine disorders and these biochemical parameters were highly associated with obesity, hirsutism, menstrual irregularity. LH and FSH are released from anterior pituitary usually, at same rate which is essential for normal follicular development. Imbalance release of these hormones result into poor follicular development and result into formation of multiple luteal cysts [16,17].  Similarly, premature ovarian failure prevalence was observed (1.9%) in participants having menstrual irregularities as only clinical finding as selection criteria and when this disease was evaluated in participants with multiple clinical findings, the prevalence was increased up to (7.4%) because of inclusion of multiple symptoms that’s why this prevalence would be applicable to general population similar to previous study [12]. Hyper-prolactinoma prevalence was (23.5%) in participants with menstrual irregularities.

 Among thyroid disorders hypothyroidism had high prevalence when evaluated in obese individuals both in subclinical (14.1%) and overt phase (16%) and when evaluated in participants having obesity along with hirsutism, menstrual irregularity and depression then prevalence of hypothyroidism decreased up to subclinical (6.8%) and overt (0.6%) in our study which showed that obesity was highly relevant in hypothyroidism despite other symptomatology. Our results showed that thyroid profile should be mandatory investigations in obese women as previous studies also showed similar findings in females [18,19]. Due to high prevalence of these endocrine disorders in our country’s women, it is recommended that special intention should be given on these disorders ‘s diagnosis and their managements in order to improve the fertility outcome in women with PCOS and hypothyroidism.

Limitation of our study was its very low sample size and only limited to Rawalpindi locality so generalizability was an issue. It is mandatory to diagnosed and treat PCOS in order to avoid its complication especially infertility. Clinical strategies should be made in order to improve the fertility outcome in PCOS women and efforts should be done to minimize trans generational susceptibility to adult PCOS and its metabolic derangements which should be the goal of future studies.
CONCLUSION
The present study concludes that polycystic ovarian syndrome is most frequently occurring endo-crinopathies in Pakistani adult women.
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