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ABSTRACT

Aims: To identify the different phenotypic variant of PCOS in
women of reproductive age group and to assess the hormonal and
metabolic profile of women with PCOS.

Methods: This Prospective descriptive study was conducted in the
Department of Obstetrics and Gynecology, BPKIHS, Dharan for a
period of one year from July 2020 to June 2021. All Women
presenting to Gynecology OPD with complaints of menstrual
irregularity and clinical features of hyperandrogenism were
assessed and evaluated for polycystic ovarian syndrome. BMI was
calculated. Hormonal Profile (serum LH, FSH and testosterone) and
metabolic parameters (fasting blood sugar and lipid profile) were
studied; and then further categorized into different phenotypic
variants. All data were stored in Microsoft excel format and
analyzed using SPSS version 11.5. using descriptive statistics.
Results: Total of 80 cases of PCOS were enrolled during the study
period. The most common phenotypic variant was Type B (60%)
followed by Type D (30%). The mean BMI was 22.4+ 4.2kg/m?,
All PCOS cases presented with menstrual irregularity as the
primary complaint.

Conclusions: Anovulatory PCOS was the most common
phenotypic variant in our study population. This study did not find
obese PCOS hence emphasizing the need of evaluation in lean
women with or without hyperandrogenism presenting with
menstrual irregularities.

Keywords: hyperandrogenism, oligomenorrhoea, phenotype,
PCOS
INTRODUCTION

The polycystic ovary syndrome (PCOS) is an endocrine metabolic
disorder affecting 4-10% of women of reproductive age.! Patients
with PCOS has a varied clinical manifestation which includes
menstrual irregularity, infertility, obesity, hyperandrogenic features
(acne, hirsutism), endometrial hyperplasia and features of insulin
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resistance  and  deranged  metabolic
parameters manifesting as hyperglycemia
and dyslipidemia. Mainly the three societies
took an initial lead to define and classify
PCOS. In 2003, the European Society for
Human Reproduction and Embryology and
the American Society for Reproductive
Medicine redefined PCOS as the presence of
2 or more features: (1) oligo- or chronic
anovulation, (2) biochemical and/or clinical
hyperandrogenism, and (3) ultrasonographic
evidence of PCO.%* PCOS is a diagnosis of
exclusion after eliminating other causes of
androgen excess.

The introduction of Rotterdam criteria led to
a substantial increase in the number of
patients diagnosed with PCOS as well as
broadened the heterogeneity of PCOS
phenotypes as compared with the NIH
definition.* In 2006, the Androgen Excess
and PCOS Society (AE-PCOS) criteria
considered that the diagnosis of PCOS
should be based on clinical or biochemical
hyperandrogenism in combination with
oligoanovulation or polycystic ovaries.” This
criteria eliminated the nonhyperandrogenic
phenotypic variant of PCOS . A phenotypic
approach to classifying PCOS avoided the
drawbacks of currently existing criteria,
which may be interpreted as “lumping” all
phenotypes together, while providing a
simple diagnostic instrument and avoiding
the need to decide between multiple different
PCOS definitions.

NIH consensus panel 2012 described PCOS
according to the different phenotypic
variant:®

e Type A: hyperandrogenism, chronic
anovulation and polycystic ovaries
(H+O+P)

e Type B: hyperandrogenism and chronic
anovulation but normal ovaries (H+O)

e Type C: Hyperandrogenism and
polycystic ovaries but ovulatory cycles
(H+P)

e Type D:

polycystic ovaries (O+P) but no clinical

chronic anovulation and

or biochemical hyperandrogenism.

The development of PCOS may start from
intrauterine life involving the programming
of endocrine axis, namely the hypothalamic-
pituitary-ovarian and adrenal axis as well as
the pathways of carbohydrate metabolism.’
An increasing body of evidence suggested
that Hyperandrogenism seemed to be the
strongest determinant of the PCOS
pathophysiology and a key predictor of the
associated metabolic dysfunction.® The
severity of the disorder may vary from milder
form to the most severe form spanning from
adolescence through the entire reproductive
life as the pathophysiology depends entirely
on hyperandrogenism, obesity,
resistance and metabolic alterations .
This study aims to identify the different
phenotypic variant of PCOS in women of
reproductive age group presenting to a
tertiary care centre and to assess the
hormonal and metabolic profile of women
with PCOS.

METHODS

insulin

This Prospective descriptive study was
conducted in the department of Obstetrics
and Gynecology, BPKIHS, Dharan for a
period of one year from July 2020 to June
2021. Patients were recruited by convenient
sampling technique. All Women presenting
to Gynecology OPD with complaints of
menstrual irregularity and clinical features of
hyperandrogenism were assessed and
evaluated for Polycystic ovarian syndrome.
Detailed history and physical examination
was done to rule out other features of
amenorrhoea  and  hyperandrogenism.
Women with other endocrinological disorder
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like thyroid disorders and
hyperprolactinemia were excluded from the
study. They were assessed for their menstrual
pattern.  Oligo- or Frank amenorrhea was
defined as a history of menstrual cycles of
>38 days.’ Routine transvaginal sonography
of the pelvis was done for all the patients.
The Rotterdam 2003 consensus indicated
that polycystic ovaries can be established
when at least one ovary demonstrates an
of greater than 10
cm?® (milliliters) or 12 or more follicles
measuring 2-9 mm in diameter.>

Height and weight were taken and body mass

index (BMI) was calculated. They were

ovarian volume

assessed for their menstrual pattern and
clinical features of hyperandrogenism which
included growth
(hirsutism) androgenic  alopecia.
Hirsutism defined as excessive growth of
terminal hair in women in a male-like
pattern, is the most commonly used clinical
diagnostic criterion of hyperandrogenism.'®
Excessive hair growth was assessed by

acne, excessive hair

and

standard scoring system 1i.e., Ferriman
Gallway Score. Clinical hyperandrogenism
was defined as modified Ferriman Gallway
score >8.!! Hormonal Profile including
luteinizing  hormone  (LH),  follicle
stimulating hormone (FSH) and testosterone
level and metabolic parameters like fasting
blood sugar and lipid Profile was done for all
the patients following 3-5 days of
spontaneous menses or withdrawal bleeding.
The test was done using autoanalyzer by
CLIA method. They were further
categorized into different phenotypic
variants. Written informed consent was taken
and the study was started after obtaining
ethical clearance from the Institutional
Ethical Review Committee. All date was
stored in Microsoft excel format and
analysed using SPSS version 11.5. For
descriptive analysis mean (+SD), frequency

and percentage were calculated to describe
the characteristics of variables. Categorical
variables were analyzed using Chi-square
test. p-value less than 0.05 was considered
significant.

RESULTS

Eighty cases of PCOS were enrolled in the
study. The mean age of the patients was
26.5+5years, the mean BMI was in the
normal range (22.443.2) and the menstrual
cycle length was 102.1£52.54 days.

The
menstrual

most common presentation was
irregularity  (95%). Type B
phenotypic variant of PCOS was the most
common phenotype (60%) followed by Type

D (30%). [Table-1]
Table-1: Phenotypic variants (N=80)

Phenotypic variants n (%)
Type A (H+O+P) 4 5
Type B (H+O) 48 60
Type C (H+P) 4 5
Type D (O+P) 24 30

Acne was the commonest presentation in
women with clinical hyperandrogenism with
acne. Twelve patients had overlapping
features and most common combination was

acne and hirsutism [Table-2]

Table-2: Clinical Hyperandrogenism

(N=80)
Symptoms (n) (%)
Acne 44 55
Hirsuitism 28 35
Hair loss 20 25

LH/ FSH ratio of more than 2 was seen in
50% of PCOS cases (Type B > Type D). The
metabolic parameters were in the normal
range. [Table-3]

Table-3: Hormonal and Metabolic Profile

Biochemical Parameters Mean£SD
LH (mIU/ml) 9.15+3.20
FSH (mIU/ml) 4.45+1.79
Testosterone (ng/dl 0.72+0 .36
Fasting blood glucose (mg)  96.55+5.56
Triglyceride level (mg/dl) 120.8+40.76
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DISCUSSION

The phenotypic approach of categorizing
PCOS has a number of practical applications.
It would be helpful to identify those women
with PCOS who are at the highest risk for
metabolic  dysfunction—  those  with
“‘classic’” PCOS phenotypes ( phenotypes A
and B).> In this study the different PCOS
phenotypes their
metabolic profile was evaluated. Eighty
PCOS cases were enrolled in the study.
Irregular menstrual cycle was the most
common presentation in our study. Sobti s
etal reported menstrual irregularity in 83% of
the study cohort. Menstrual irregularities

and hormonal and

(cycle length >60 days) were significantly
more common in phenotype A as compared
to phenotype D (80.18% vs 50%, P=
0.000)."> A study by Ramanand et al in
Mabharashtra reported oligomenorrheoa in
65% PCOS cases and recommended
oligomenorrhoea as a highly predictive
surrogate marker of PCOS."?

It was reported that over an 8-year period, the
conversion rate to type 2 diabetes among
oligomenorrheic women was approximately
two-fold greater than that for eumenorrheic
women, regardless of whether the
oligomenorrheic women were obese or lean,
indicating that oligomenorrhea was an
independent predictor of type 2 diabetes.'*

It was found that PCOS phenotype B was the
most common phenotypic variant (60%)
followed by Type C. This is in contrast to the
study done by Sobti S et al where the most
prevalent phenotype was Type A (45.5%)
followed by Type D (23.4%).!? Saxena et al
reported phenotype C as most common.
Their study subjects were infertile women
presenting in a tertiary care centre.!® In
another study by Sachdeva et al it was found
that Phenotype A was most common with
67.7% followed by Phenotype C with
17.7%.'®  Phenotypic variant may vary

according to the study population as different
genetic component, racial, ethnicity and
thought
contribute to this diversity. Type A is
considered to be the full-blown and most

environmental factors are to

severe phenotypic variant whereas ovulatory
PCOS (Type C) are regarded as the mild
form of classic PCOS. The different
phenotype may present with some similarity
but differences among them should also be
taken into account considering their clinical,
endocrinal and metabolic parameters.

The mean BMI in our population was 22.4+
3.2kg/m?. This is in contrast to the study by
Kar etal where 62.5 % of women with PCOS

t.!7 Ramanand

were found to be overweigh
etal reported 75 % of the women to be obese
in their study.'?

This study also emphasizes the need to
evaluate lean women for PCOS presenting
with menstrual irregularities. The importance
of obesity in the pathophysiology of PCOS is
evidenced by the efficacy of weight
reduction to improve metabolic alterations,
to decrease hyperandrogenism, to increase
ovulatory menstrual cycles, and to improve
fertility.!® Hence lifestyle modification
should be addressed as a first line of
treatment in women with PCOS.

Acne was the most common clinical
presentation among all hyperandrogenic
features which was assessed for clinical
hyperandrogenism accounting for 55% of all
cases whereas in the study done by Sobti S et
al the most common hyperandrogenic feature
was excessive hair growth 43.3% (39 out of
90) followed by acne (31.1%).!? Our study
showed 95% of the PCOS had
hyperandrogenic features that is consistent
with most other studies.

The increased LH:FSH ratio seen in PCOS is
due to dysregulated gonadotropin secretion
as signaled by single nucleotide
polymorphism. LH is the ligand for LH

67



Basnet P, et al. Phenotypic variants of PCOS. NJOG. Jul-Dec. 2022,17(35):64-70 Original

receptor the ovarian theca cells
responsible for ovarian androgen production.
This gonadotropin imbalance favors an
exaggerated androgen
environment under the influence of LH and
impaired  folliculogenesis in
to a FSH
deficiency.!® The study by Gluszak et al
observed significantly higher 17-OHP, LH,
and LH-FSH ratio in phenotype A (p<
0.03).2°

Our study did not find any women with
deranged metabolic profile as shown in
Table 4. Another study found that among
women diagnosed with type 2 diabetes, 58%
had normal fasting glucose levels and were
identified based on elevated 2h glucose
levels by an oral glucose tolerance test.?!
Sobti et al reported that
phenotypes (phenotypes A, B and C) had a
two- to six-fold higher (20-56%) prevalence
of metabolic compared to
phenotype D (9%), suggesting that the
nonhyperandrogenic phenotype has a mild
metabolic profile.!*> Patients with PCOS
should be monitored for diabetes if they have
a BMI greater than 30 kg/m? (or greater than
25 kg/m? for Asian patients) or have a family
history of diabetes, acanthosis nigricans, or
features of  hyperandrogenism  with
anovulation.’> The serum testosterone level

on

intraovarian

resulting

anovulation due relative

hyperandrogenic

syndrome

was also in the normal range in our study
which is supported by the study conducted by
Ramanand et al in which serum testosterone
in most patients were normal or low.'?

CONCLUSIONS

Anovulatory PCOS (Type B) was the most
common phenotypic variant in our study
population. The second most common was
the nonandrogenic PCOS (Type D). Our
study did not find obese PCOS hence
emphasizing the need for evaluation in lean

women with or without hyperandrogenic
features  presenting  with
irregularities.

RECOMMENDATION: The classification of
different phenotypes according to NIH
consensus panel 2012 has given more insight
on the commonest phenotypic variant of
PCOS prevalent in a given subset of
population . This classification tool can be
used both in clinical and epidemiological
setting which has further broadened our
perspective for specific management options.
The above findings need to be further
verified by doing larger study on community
setting. Detailed workup for metabolic

menstrual

syndrome can add more information to the
presentation of PCOS
population.

LIMITATION: The study was done under
clinical setting. The sample size could have
been larger to include more women with
PCOS and this was further hindered by
restriction of movement imposed by covid
19. More extensive laboratory test to rule out

varied in our

androgen excess was not done. Glucose
tolerance test rather than fasting blood
glucose would have provided more
information on diabetes or impaired glucose
status .

ACKNOWLEDGEMENT: 1 would like to
acknowledge all my patients, laboratory
staffs and entire team of department of
Obstetrics and Gynecology for their support
in conducting the research .

REFERENCES
17. Azziz R, Woods KS, Reyna R, Key TJ,
Knochenhauer ES, Yildiz BO. The

prevalence and features of the polycystic

ovary syndrome in an unselected
population. J Clin Endocrinol.
Metab. 2004:89,2745-49. doi:

10.1210/jc.2003-032046

68



Basnet P, et al. Phenotypic variants of PCOS. NJOG. Jul-Dec. 2022,17(35):64-70 Original

18.

19.

20.

21.

22.

23.

24.

Rotterdam  ESHRE/ASRM-Sponsored
PCOS Consensus Workshop Group.
Revised 2003 consensus on diagnostic
criteria and long-term health risks related
to polycystic ovary syndrome (PCOS).
Fertil Steril. 2004;81(1):19-25. doi:
10.1016/j.fertnstert.2003.10.004.
Rotterdam  ESHRE/ASRM-Sponsored
PCOS Consensus Workshop Group.
Revised 2003 consensus on diagnostic
criteria and long-term health risks related
to polycystic ovary syndrome (PCOS).
Hum Reprod. 2004;19(1):41-47. doi:
10.1093/humrep/deh098.

Broekmans FJ, Knauff EA, Valkenburg
O, Laven JS, Eijkemans MJ, Fauser BC.
PCOS according to the Rotterdam
consensus Criteria: change in prevalence
among WHO-II
association with metabolic
BJOG. 2006;113:1210-7.
Azziz R, Carmina E, Dewailly D,
Diamanti- Kandarakis E, Escobar-
Morreale HF, Futterweit W, et al. The
Androgen Excess and PCOS Society
criteria for the polycystic ovary
syndrome: the complete task force report.
Fertil Steril. 2009;91:456-88. doi:
10.1016/j.fertnstert.2008.06.035.
National Institutes of Health. Evidence-
based methodology workshop on
polycystic ovary syndrome, December 3-

anovulation and

factors.

5, 2012. Executive summary. Available
at: https://prevention.nih.gov/docs/progr
ams/pcos/FinalReport.pdf. Accessed
March 1, 2016.

Christakou C, Diamanti-Kandarakis E.
Polycystic ovary syndrome — Phenotypes
and diagnosis. Scand J Clin Lab Invest.
2014;74(sup244):18-22.
DOI:10.3109/00365513.2014.936675.
Rosencrantz MA, Coffler MS, Haggan
A, Duke KB, Donohue MC, Shayya RF
,etal. Clinicalevidence for predominance

25.

26.

27.

28.

29.

30.

31.

of delta- 5 steroid production in women
with polycystic ovary syndrome . J Clin
Endocrinol Metab 2011; 96: 1106-13.
DOI: 10.1210/jc.2010-2200 PMID:
21270326 PMCID: PMC3070255

Fraser IS, Critchley HOD, Munro MG,
Broder M. Can we achieve international
agreement and

definitions

on terminologies

used to describe
abnormalities of menstrual bleeding?
Hum  Reprod. 2007;22(3):635-643.
PMID: 17204526

DOI: 10.1093/humrep/del478

Yildiz BO. Diagnosis of
hyperandrogenism: clinical criteria. Best
Pract Res Clin Endocrinol Metab. 2006;
20(2):167-76.
https://doi.org/10.1016/j.beem.2006.02.0
04.

Yildiz BO, Bolour S, Woods K, Moore
A, Azziz R. Visually scoring hirsutism.
Human Reprod Update. 2010;16(1):51-
64. doi: 10.1093/humupd/dmp024

Sobti S, Dewan R, Ranga S. Metabolic

syndrome and Insulin Resistance in

PCOS phenotypes. Int J Reprod
Contracept Obstet Gynecol.
2017;6(11):5067-73. URL:

https://doi.org/10.18203/2320-
1770.1jrcog20175027

Ramanand SJ, Ghongane BB, Ramanand
JB, Patwardhan MH, Ghanghas RR, Jain
SS. Clinical characteristics of polycystic
ovary syndrome in Indian women. Indian
J  Endocr Metab. 2013;17:138-45.
doi: 10.4103/2230-8210.107858
Solomon CG, Hu FB, Dunaif A, Rich-
Edwards J, Willett WC, Hunter DJ et al.
Long or highly irregular menstrual cycles
as a marker for risk of type 2 diabetes
mellitus.  JAMA. 2001;286:2421-6.
doi:10.1001/jama.286.19.2421.

Saxena P, Singh S, Bhattacharjee J.
Endocrine and metabolic profile of

69


https://prevention.nih.gov/docs/programs/pcos/FinalReport.pdf
https://prevention.nih.gov/docs/programs/pcos/FinalReport.pdf
https://doi.org/10.1210/jc.2010-2200
https://doi.org/10.1093/humrep/del478
https://doi.org/10.1016/j.beem.2006.02.004
https://doi.org/10.1016/j.beem.2006.02.004
https://doi.org/10.1093%2Fhumupd%2Fdmp024
https://doi.org/10.18203/2320-1770.ijrcog20175027
https://doi.org/10.18203/2320-1770.ijrcog20175027
https://doi.org/10.4103/2230-8210.107858

Basnet P, et al. Phenotypic variants of PCOS. NJOG. Jul-Dec. 2022,17(35):64-70 Original

32.

33.

34.

different phenotypes of polycystic
ovarian syndrome. J Obstet Gynecol
India. 2016;66:560-6.

Sachdeva G, Gainder S, Suri V,
Sachdeva N, Chopra S. Comparison of
the different PCOS phenotypes based on
clinical metabolic, and hormonal profile,
and their response to clomiphene. Indian
J Endocrinol Metab. 2019;23:326-31.
doi: 10.4103/ijem.IJEM_30 19

Kar S. Anthropometric, clinical, and
metabolic comparisons of the four
Rotterdam  PCOS  phenotypes: a
prospective study of PCOS women. J
Hum Reprod Sci. 2013;6:194-200.
doi: 10.4103/0974-1208.121422
Pasquali R, Gambineri A, Pagotto U. The
impact of obesity on reproduction in
women with polycystic ovary syndrome.
BJOG. 2006;113(10): 1148-59.
https://doi.org/10.1111/].1471-
0528.2006.00990.

35.

36.

37.

38.

Havelock J. Polycystic ovary syndrome.
BC Med J. 2018;60(4):210-16 URL:
https://bemj.org/articles/polycystic-

ovary-syndrome

Gluszak O, Stopinska-Gluszak U,
Glinicki P, Kapuscinska R, Snochowska
H, Zgliczynski W, et al. Phenotype and

metabolic disorders in polycystic ovary

syndrome. ISRN Endocrinol
2012:569862. doi:
10.5402/2012/569862.

Sam S. Obesity and Polycystic Ovary

Syndrome. Obes Manag. 2007;3(2):69-
73. doi: 10.1089/0be.2007.0019. PMID:
20436797; PMCID: PMC2861983.

Fauser BC, Tarlatzis BC, Rebar RW, et
al. Consensus on women’s health aspects
of polycystic ovary syndrome (PCOS):

The Amsterdam ESHRE/ASRM-
Sponsored 3rd PCOS Consensus
Workshop  Group.  Fertil  Steril
2012;97:28-38.e25. DOI:

https://doi.org/10.1016/].fertnstert.2011.
09.024

70


https://doi.org/10.4103%2Fijem.IJEM_30_19
https://doi.org/10.4103%2F0974-1208.121422
https://doi.org/10.1111/j.1471-0528.2006.00990
https://doi.org/10.1111/j.1471-0528.2006.00990
https://bcmj.org/articles/polycystic-ovary-syndrome
https://bcmj.org/articles/polycystic-ovary-syndrome

