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LH/FSH , BMI and Clinical Profile in Polycystic Ovarian Syndrome: A Correlative Study

Abstract

Background and Objectives:

Polycystic ovarian disease (PCOS) is probably tlstnprevalent endocrinological disorders
affecting females and is the most common cause ehstrual disturbance during the
reproductive agelt is characterized by polycystic ovaries on ulasd and/or clinical and
biochemical signs and symptoms of hyperandrogeamisdior oligo- anovulation. Therefore, this
study was designed to determine relationship anubti§SH ratio, BMI and the clinical profile

of females suffering from PCOS.

Materials and Methods:

Blood samples from 50 study subjects were takeer @fetting informed consent for hormone
profile (FSH and LH) by ELISA kit of Kamiya Biomethl company. Body Mass index (BMI)
and Ultra-sonogram related findings of polycystiamgan syndrome patients were recorded.

Statistical analysis was done by using SPSS-20.

Results:

LH/FSH values were significantly higher among itiferand fertile females (P=0.05). BMI was
also significantly co-related statistically in felmgatients with and without hirsutism (P=0.005).
BMI (P=0.00) and LH/FSH (P=0.004) were also foundbé¢ associated significantly with obesity

in patients with PCOS.
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Conclusion:

Since FSH was significantly correlated with obesityd infertility while BMI was associated
with obesity and hirsutism among the clinical pexj lifestyle interventions to decrease the
overweight and obesity would be able to reduceutm@anted clinical symptoms of infertility

and hirsutism in females with polycystic ovary ssorde
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Oligomenorrhea, Amenorrhea.

Introduction

Polycystic Ovarian Syndrome (PCOS) is probablyrtfost prevalent endocrinological disorders
affecting females and it is the most common causenenstrual disturbance during the
reproductive age. It is characterized by preserfcpotycystic ovaries on ultrasound and/or

clinical & biochemical signs of hyperandrogenisna/n oli-anovulation [1].

PCOS was first described by Stein and Leventhall®35 in women with of PCOS is

multifactorial and complex. The disease has genmtgis affected by environmental factors [2]

[3].

Obesity is an important risk factor for PCOS. Lateire review shows that 30-70% of PCOS
females are obese, though disease is also seeamalds of normal weight but with less
frequency. The presence of obesity markedly maglifie clinical and biochemical expression of

disease and makes the management of the syndragndiffecult [4].
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World Health Organization (WHO) and National Inst& of Health (NIH) criteria defined
obesity; underweight as body mass index (BMI) <G18ormal weight as BMI between 18.5-
24.9, overweight as BMI between 25-29.9 and obesstya BMI of 30 or greater. Obesity is

further divided into class 1 (BMI 30-34.9), clasé8MI 35-39.9) and class Il (BMI > 40) [5]

When defined by the presence of oligomenorrheahgmperandrogenism, 75% of women with
PCOS have an LH level that is above the normaledngwomen in the early follicular phase

and 94% have an increased LH to FSH ratio [6].

However, further studies have demonstrated an seveelationship between LH and body
weight that is continuous across a wide spectrutnodfy weights in PCOS patients, supporting
the model of an intrinsic neuroendocrine abnormaifitall oligomenorrheic PCOS patients that

is modified by obesity [7] [8].

Moreover, manifestations of PCOS may include meastirregularities, obesity and elevated

serum LH levels [9].

The characteristic increase in LH relative to F@&lase, have long been appreciated in PCOS .
Because of the pulsatile nature of their releasengle test fails to detect an increased LH/FSH
ratio. This, as well as its lack of specificity,shi@d to the recommendation that LH/FSH ratios

not be included in the diagnostic criteria for PCIQG] [11].

Approximately half of PCOS women are obese or oegiit and obesity has important role in
the development of the Hyperandrogenic state [13]. Even those with normal BMI, PCOS

sufferers tend to have android body type with wiaigtip ratio greater than 0.8 [14].
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The study is designed to demonstrate a correlafissdciation among LH/FSH ratio, BMI, and

the clinical profile of females suffering from PCOS

Materials and Methods

Subjects It was a comparative study, carried out in th@&tmnent of Pathology, Allama Igbal

Medical College Lahore after approval of EthicavRRey Committee. The sample was taken in
Infertility clinic of Obstetrics and Gynaecology patment of Jinnah Hospital, Lahore.

Purposive sampling technique was used and a tbt cubjects were recruited for this study
after an informed consent. The study included &lfnosed cases of females of reproductive
age, married or unmarried presenting with cliniegtures of PCOS confirmed on Ultrasound.
Patients with hyperandrogenism and anovulationratiien PCOS like Cushing syndrome, un-
treated hypo or hyperthyroidism, ovarian tumors adcenal hyperplasia/tumors were excluded

from the study.

At the time of sample collection, relevant detaflseach participant such as age, sex, and
clinical features of disease were noted. The detadlut their ultrasonic findings and BMI was
also noted. Samples were processed for fertilitynome profile by sandwich ELISA technique
of Kamiya Biomedical company with sensitivity of48 miu/ml and high specificity without

Cross reactivity.

Statistical analysis: The data was entered andyae@dlusing IBM SPSS 20.0. Mean+ SD was
used for quantitative variables. Qualitative valeabwere expressed as frequencies, percentages
and graphs. For normally distributed data one wB{DAXA and for not normally distributed data
Kruskal-Walis test was applied. Post Hoc Tukey teass$ applied to observe which group means

differ in various groups. A p-value ef0.05 was considered as statistically significant.
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Results:

When BMI, FSH and LH were compared between feréited infertile femles, FSH was
significantly correlated with infertility shown ihable 1.

When BMI, FSH and LH were compared between menfruisturbed and undisturbed
females, there was no significant difference betwia® groups shown in Table 2.

When BMI, FSH and LH were compared between femalds hirsutism and without hirsutism,
BMI is significantly associated with hirsutism shown Table 3.

When BMI, FSH and LH were compared between femuali#ls oligomenorrhea and without
oligomenorrhea, there was no significant differebegveen two groups shown in Table 4.

When BMI, FSH and LH were compared between femalgh amenorrhea and without
amenorrhea, there was no statistically significhfierence between two groups shown in Table
5.

When BMI, FSH and LH were compared between femalh menopause and without

menopause, there was no statistically significaifiéregnce between two groups shown in Table

6.

When BMI, FSH and LH were compared between femaldsacne and without acne, there was
no statistically significant difference between tgroups shown in Table 7.

When BMI, FSH and LH were compared between femaiés and without obesityBMI and

FSH were significantly correlated with obesity simow Table 8.

When BMI, FSH and LH were compared between patwetitsand without regular menstrual
periods, there was no statistically significantefiénce between two groups shown in Table 9.
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Discussion

In the current study, FSH, LH and BMI were compaaetbng different groups of PCOS
categorized on the basis of fertility, menstruatalibance, hirsutism, oligomenorrhea,
amenorrhea, menopause, acne, obesity and regutestmne periods. FSH was significantly

correlated with obesity and infertility while BMlag associated with obesity and hirsutism.

The current study is partially in agreement witl gttudies of Olooto et al. (2012) [15] who find
statistical significant difference in FSH (P=0.@®)d LH (P=0.00) but not in BMI (P=0.554)
between fertile and infertile females..In our stwayy FSH is statistically significant between

infertile and fertile females (P=0.05).

When FSH, LH and BMI were compared between femalgsand without menstrual
disturbance, there was no statistically significdifference between two groups. The current
study is in accordance with the studies of Abdukaet al. (2007) [16] and Dimitrios Panidis et
al ( 2015) but is partially in agreement with thedy conducted by Manal Ibrahim Mahmoud et

al. (2015) who find statistical significant differee in BMI (P=0.006) but not in FSH and LH.

BMI is significantly different between females wiind without hirsutism (P=0.005) that is not
in agreement with the studies of Farid-ur-rehmaal.g2010)17] (P>0.05). FSH and LH values
are insignificant between these groups that is mtéan accordance with the studies of Shazia

Rasool et al. (2011)8] (P<0.05).

FSH, LH and BMI were compared between females waiith without oligomenorrhea, no
statistically significant difference is found thatpartially in accordance with the studies of
Singer et al. (2009)19] whose studies FSH and LH were significantlgtiar in patients with

oligomenorrhea (P<0.001) but no significant differe in BMI that is similar to current study.
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The current study is also partially in agreemenhwhe study conducted by Manal Ibrahim

Mahmoud et al. (2015) who find significant diffeoenin BMI (P=0.006) but not in FSH and LH.

The current study is partially in agreement witl gtudy of Shazia Rasool et al. (20[1B).
FSH and LH were significantly different between tdes with and without amenorrhea that is
not similar to the current study. BMI was not sfgriaintly different between these groups that is

similar to the current study.

According to Ewenighi Chinwe et al. (20J2p] BMI, FSH and LH were statistically significant
(0.000) between these groups with and without maasg that is not in accordance with current

study.

The current study is in agreement with the studgafera Begum et al. (20]2)L] who also

found no difference in LH, FSH and BMI (P>0.05).

BMI (P=0.00) and FSH (P=0.04) are statisticallyngigant between females with and without
obesity but no difference is found in LH that ist@dly in agreement with the study of

Abdulrazak et al. (200716] who could not found any statistically signditt difference in FSH,
LH and BMI and study of Manal Ibrahim Mahmoud et(a2D15) who find significant difference

in BMI (P=0.006), FSH (P=0.048) and LH (P=0.036).

According to Abdulrazak et al. (200[2)6] there was no statistically significant diffase in LH,
FSH and BMI in females with and without regular stenal periods that is in accordance with

the current study.
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Conclusions

Since FSH was significantly correlated with obesityd infertility while BMI was associated
with obesity and hirsutism among the clinical pexj lifestyle interventions to decrease the
overweight and obesity would be able to reduceutm@anted clinical symptoms of infertility

and hirsutism in females with polycystic ovary ssorde
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215 Table 1: Comparison of BMI, FSH, LH b/w fertile and infertile females

N Mean + SD P- value
BMI Infertility 25 27.52 +£5.39 0.55
Fertility 25 26.48 + 6.70
FSH Infertility 25 8.49 +3.98 0.05
Fertility 25 6.60 + 2.63
LH Infertility 25 10.40 +7.98 0.09
Fertility 25 14.24 +7.80
216
217

218 Table 2: Comparison of BMI, FSH, LH b/w menstrually disturbed and undisturbed
219 females

History of menstrual disturbance N Mean + SD P- value

BMI | No disturbance 1 23.9 £6.09 0.609
Disturbance 49 27.06 £ 6.09

FSH | No disturbance 1 10.50 + 3.48 0.397
Disturbance 49 7.48 £3.48

LH No disturbance 1 21.4 +8.02 0.259
Disturbance 49 12.13 +8.02

220

221 Table 3: Comparison of BMI, FSH, LH b/w females wih hirsuitism and without hirsutism

Hirsutism N Mean + SD P- value

BMI No hirsutism 19 23.98 + 4.60 0.005

Hirsutism 31 28.85+6.13
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FSH No hirsutism 19 6.93 + 3.30 0.331
Hirsutism 31 7.92 + 3.58

LH No hirsutism 19 9.78+7.79 0.081
Hirsutism 31 13.87+7.43

Table 4: Comparison of BMI, FSH, LH and Oligomenorthea
Oligomenorrhea | N Mean = SD P- value

BMI No 20 27.58 + 6.29 0.586
Oligomenorrhea | 30 26.62 £5.95

FSH No 20 8.18 £ 3.10 0.298
Oligomenorrhea | 30 7.12 + 3.69

LH No 20 13.77 £ 8.42 0.302
Oligomenorrhea | 30 11.35+7.78

Table 5: Comparison of BMI, FSH, LH and amenorrhea
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Amenorrhea N Mean + SD P- value

BMI NO a7 26.9 +5.99 0.810
Amenorrhea 3 27.8+8.31

FSH NO 47 7.70 £ 3.51 0.200
Amenorrhea 3 5.03+1.33

LH No 47 12.45 + 8.16 0.643
Amenorrhea 3 10.20 + 6.97

Table 6: Comparison of BMI, FSH, LH and menopause

Menopause N MeanSD P value
BMI No 49 26.98 6.10

Yes 1 28.086.10 0.870
FSH No 49 7.583.50

Yes 1 5.86 3.50 0.617
LH No 49 12.448.10

Yes 1 7.688.10 0.559




230 Table 7: Comparison of BMI, FSH, LH b/w patients ofAcne and without acne

Acne N Mean+ SD P- value
BMI No 20 27.34+ 6.63

Acne 30 26.7& 5.73 0.75
FSH No 20 8.5 4.09

Acne 30 6.9 2.90 0.112
LH No 20 11.05-7.92

Acne 30 13.1& 8.15 0.368

231

232 Table 8: Comparison of BMI, FSH, LH b/w patients wth obesity and without obesity

Obesity N Mean = SD P- value

No 15 20.6 + 3.85 0.00
BMI

Obesity 35 29.7 +4.63

No 15 6.06 + 2.96 0.04
FSH

Obesity 35 8.18 £ 3.52

NO 15 11.82 +7.88 0.77
LH

Obesity 35 12.53 +8.22

233



234  Table 9: Comparison of BMI, FSH, LH b/w patients wih regular menstrual periods and
235  without regular menstrual periods

Regular
menstrual
period N Meant+ SD
P- value
No 49 26.9+6.10
BMI Yes 1 28.00+6.10| 0.870
No 49 7.58+ 3.50
FSH Yes 1 5.80t 3.50 0.617
No 49 12.41+ 8.10
LH Yes 1 7.60Cx 8.10 0.559
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