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Abstract
Many women with polycystic ovary (PCO) are obese. These women have lower clinical pregnancy
rates when compared with their lighter counterparts. We hereby present a case of an obese PCOs
woman, who referred to our clinic, underwent a microinjection, and failed in pregnancy. Then, she
was recommended to have a change of lifestyle and lose weight along taking insulin-sensitizer
medicines. In the following 6 months, she lost 19 Kilograms and referred to us with a spontaneous
pregnancy. The object of this report was to determine the role of insulin intolerance medicines and
lifestyle improvement on enhancing the rate of pregnancy in the PCOs obese women.
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Introduction

Obesity is reported to be associated with chronic
anovulation in women (1). In patients undergoing
Assisted Reproductive Technique (ART), the
implantation, clinical pregnancy, and live birth are
decreased by increasing the body mass index (BMI) (2,
3). Polycystic ovary syndrome (PCOs) is an endocrine
disease, which may result in obesity. Research suggests
that the co-occurrence of metabolic syndrome like
insulin resistance and PCOs in women is regarded as a
common etiology (4). In this case, we report how
losing weight (by insulin sensitizer medicines and
modification of life style), following a failed ART,
helped an infertile woman with polycystic cystic ovary
become pregnant. In addition, we reviewed the
advantages of the quality of life and the effect of
insulin sensitizer medicines as the co-treatment of
infertility on PCOs phenotype women.

Case report
A 32-year-old woman, BMI >36, who had an
approximately regular menstruation and a 6-yearhistory of primary infertility was admitted to our
Infertility Center in Babol (north of Iran). She had no
history of a particular disease.
In preliminary physical examination, including
pelvic examination, the breast and thyroid were
normal. Her husband's semen analysis was normal, too.
In hormonal investigations (cycle day 2-4), the folliclestimulating hormone (FSH) level was less than 10
mIU/mL, and the Prolactin (PRL) and thyroid
stimulating hormone (TSH) level was also normal, but
the luteinizing hormone (LH) level was elevated.
The size and the shape of uterus was assessed using
hysterosalpingography (HSG), and the result was
normal. In addition, a diagnostic laparoscopy was
performed to assess the health of uterus, tubes and
ovaries and also to look for any associated
endometriosis and polycystic ovary (PCO).
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First of all, the patient was referred to the PCO
clinic for changing her life style and losing weight, but
due to her previous attempt to lose weight and the
subsequent disappointment, she refused to do it and
insisted on Intracytoplasmic Sperm Injection (ICSI).
The advantages and the disadvantages of this method
were thoroughly explained to the couple. In the initial
ultrasound to start the ICSI, some echogen sites were
seen in the uterus, and a repairing hysteroscopy was
performed prior to ICSI. The pathology reported an
endometrial polyp.
Then, the patient entered ICSI by the stimulation of
ovulation, but at the time of occyte retrieval, she was
involved with Ovarian Hyperstimulation syndrome
(OHSS). Therefore, her fresh formed embryos were not
transferred, and the patient entered the rest phase.
After a six-month delay, which was due to
menstrual disorders, she referred to the center for the
transfer of the frozen embryo. Two series of embryos
were (2 embryo in each serious) transferred with a 3month interval. The clinical pregnancies were negative
in all series. Unfortunately, the patient entered the
depression phase and needed to use anti-depressant
medicine (sertraline 100 mg/day) and cognitivebehavior therapy (one day in a week) for 6 months. On
her new admission, we strongly recommended the
patient to refer to our PCOs clinic following the end of
the psychology treatment and she accepted it.
At first, the blood sugar and the lipid profile of the
patient were assessed. Fasting insulin (FINS) and
fasting blood sugar (FBS) were elevated, while the
glucose tolerance test (GTT) appeared in a normal
limit. The offered treatment included the
administration of metformin 500mg 2 tab/day and
flutamid 250 mg 2 tab/day (As required) for 6 months
to lessen the elevated FINS level associated with liver
function monitoring. In addition, a standardized
hypocaloric diet comprising 1200-1400 kcal/day, 50%
carbohydrates, 30% proteins and 20% fat was initiated.
The dietary energy composition was calculated by
subtracting at least 500 kcal from the usual individual
energy intake. The final composition of the diets
ranged between 1200 and 1400 kcal /d (5). During the
six-month period, she was not undergoing infertility
treatment. She followed a moderate aerobic exercise
and Behavioral education, and was given additional
support. During the following 6 months, she lost 19
kilograms. In the seventh weeks, she came to the PCOs

center with the retardation of menstruation. The
clinical pregnancy was positive and the pregnancy was
confirmed with transvaginal ultrasonography. After a
full-term pregnancy, a healthy baby was born.

Discussion
Approximately, half of the women with PCOs are
overweight or obese. They are involved with weight
gain for more than ten years. The PCOs women have
extended medical implications for the health of
women. On the other hand, a greater prevalence of
metabolic abnormalities is seen by the presence of
obesity alongside PCOs phenotype (6, 7, 8). The
women with PCOs are seven times more likely to be at
the increased risk of enhancing type II diabetes and a
33% risk of impaired glucose tolerance, and up to 10%
involve diabetes at a young age ( 8, 9, 10,11).
Many obese PCOs women are insulin resistant and
hyperinsulinemic. Both insulin resistance and
hyperinsulinemia cause body fat, probably diminishing
spontaneous and induced ovulation in the obese PCOs
women. The presence of insulin receptors in the
ovarian tissue and the overproduction of androgens by
theca cells tend to establish hyperandrogenaemia (12).
As obesity in the abdominal phenotype may accelerate
hyperandrogenism in the PCOs women, the sex
hormone binding globulin (SHBG) serum declines and
free androgens are delivered to peripheral tissues. On
the other side, insulin seems to stimulate the sensitivity
of pituitary gonadotropes to gonadotropin releasing
hormone (GnRH), increases the ovarian steroidogenic
response to gonadotropins, and increases the LH
receptors (13, 14). In the presence of the reducing
insulin levels, both hyperandrogenism and the related
clinical features may enhance.
The role of obesity was clearly recognized in the
case of hyperinsulinemia and insulin intolerance when
the normal weight and the obese PCOs study groups
were compared with each other. The obese PCOs
women had a more severe insulin-resistant state when
compared with their non-obese PCOs counterparts. In
95% of obese PCOs women, the glucose intolerance
and also the defect in sugar metabolism chain was
presented (15). There are studies (16, 17, 18, 19)
indicating that obesity contributes an additional
component to insulin resistance in obese PCOs.
Insulin sensitizing drugs such as metformin with
few side effects were reported to have a long-term
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safety data, and are inexpensive for PCOs patients. It
lessens insulin intolerance, inhibits ovarian androgen
production and also improves menstrual cycle in PCOs
women (20, 21, 22).
Metformin, for instance, has proved to improve
fertility in PCOs women (5, 23, 24). It can be used as a
co-existent pre-diabetes, and diabetes mellitus even
when lifestyle modification does not work (25).
According to Toskani et al, insulin resistance is not
associated with the amount or the quality of diet in
PCOs women (26). For this reason, we administered
metformin at the onset of hypocaloric diet as a weight
loss component.
Weight loss through combining lifestyle
modification with metformin as compared with
metformin alone has many advocates (27). However,
some studies indicated that metformin alone as
compared with placebo had no effect on body mass
index (BMI) values for PCOs women (28, 29).
Naderpoor et al. reported the effect of metformin on
improving the lifestyle through weight management in
women with PCOs (21). Lifestyle modification has
been identified with reducing dietary fat intake to 25–
30% of the total calories (30), cognitive behavioral
therapy and exercise, which can all affect the weight
loss process. Moran et al. in a review article confirmed
the benefits of diet and exercise on weight loss and
demonstrated that lifestyle could definitely help us lose
weight (31).
Obesity is associated with unfavorable assisted
reproductive technology (ART) outcomes in the PCOs
patients, particularly in the case of repeated
implantation failure (32, 33). These failures anticipate
subsequent psychological distress (34, 35). In the case
of our patient, the pregnancy failed even after two
attempts of transferring frozen embryos, and she
consequently experienced a period of depression.
Hence, we had to refer her to our center of fertility
stress management for psychological treatment.
Junguim et al. reported that obese women with
PCOs have less mature oocytes retrieved, lower
fertilization rates, lower clinical pregnancy rates and
also lower delivery rates than those with a BMI ≤39
(36). Thus, given the impact of lifestyle on weight loss
in our case, the quality of life in PCOs women should
be regarded as a priority before proceeding with ART.

Conclusion

Lifestyle improvement and the use of insulin
sensitizer medicines for weight loss as two
complementary options are recommended alongside
ART.

Acknowledgements
We hereby appreciate the patient for her cordial
contribution during the phase of this study.

Conflict of interest
None

References
1. Teitelman M, Grotegut CA, Williams NN, Lewis
JD. The impact of bariatric surgery on menstrual
patterns. Obesity surgery. 2006 Nov;16(11):14571463.
2. Moragianni VA, Jones SM, Ryley DA. The effect
of body mass index on the outcomes of first
assisted reproductive technology cycles. Fertility
and sterility. 2012 Jul;98(1):102-108
3. Rittenberg V, Seshadri S, Sunkara SK, Sobaleva S,
Oteng-Ntim E, El-Toukhy T. Effect of body mass
index on IVF treatment outcome: an updated
systematic review and meta-analysis. Reproductive
biomedicine online. 2011 Oct;23(4):421-439
4. Barber TM, McCarthy MI, Franks S, Wass JA.
Metabolic syndrome in polycystic ovary syndrome.
Endokrynologia Polska. 2007 Jan-Feb;58(1):34-41
5. Amiri M, Golsorkhtabaramiri M, Esmaeilzadeh S,
Ghofrani F, Bijani A, Ghorbani L, et al. Effect of
Metformin and Flutamide on Anthropometric
Indices and Laboratory Tests in Obese/Overweight
PCOS Women under Hypocaloric Diet. Journal of
reproduction & infertility. 2014 Oct;15(4):205-213.
6. Hart R, Doherty DA. The potential implications of
a PCOS diagnosis on a woman's long-term health
using data linkage. The Journal of clinical
endocrinology
and
metabolism.
2015
Mar;100(3):911-9.
7. Teede HJ, Joham AE, Paul E, Moran LJ, Loxton D,
Jolley D, et al. Longitudinal weight gain in women
identified with polycystic ovary syndrome: results
of an observational study in young women.
Obesity. 2013 Aug;21(8):1526-1532.
8. Dahlgren E, Johansson S, Lindstedt G, et al.
Women with polycystic ovary syndrome wedge

41

[ DOI: 10.22088/caspjrm.2.1.38 ]

[ Downloaded from caspjrm.ir on 2022-07-05 ]

Obese women with polycystic ovary syndrome …
resected in 1956 to 1965: a long-term follow-up
focusing on natural history and circulating
hormones. Fertil Steril. 1992;57:505–513.
9. Legro RS, Kunselman AR, Dodson WC, Dunaif A.
Prevalence and predictors of risk for type 2 diabetes
mellitus and impaired glucose tolerance in
polycystic ovary syndrome: a prospective,
controlled study in 254 affected women. J Clin
Endocrinol Metab. 1999;84: 165–169
10. Ehrmann DA, Barnes RB, Rosenfield RL,
Cavaghan MK, Imperial J. Prevalence of impaired
glucose tolerance and diabetes in women with
polycystic ovary syndrome. Diabetes Care.
1999;22:141–146.
11. Joham AE, Ranasinha S, Zoungas S, Moran L,
Teede HJ. Gestationaldiabetes and type 2 diabetes
in reproductive-agedwomenwith polycystic ovary
syndrome. J Clin Endocrinol Metab 2014;99:
E447–E452.
12. Dunaif A. Insulin resistance and the polycystic
ovary syndrome: mechanism and implications for
pathogenesis.
Endocrine
reviews.
1997
Dec;18(6):774-800.
13. Poretsky L, Cataldo NA, Rosenwaks Z, Giudice
LC. The insulin-related ovarian regulatory system
in health and disease. Endocrine reviews. 1999
Aug;20(4):535-582.
14. Teede HJ, Hutchison SK, Zoungas S. The
management of insulin resistance in polycystic
ovary syndrome. Trends Endocrinol Metab
2007;18:273–279.
15. Baldani DP, Skrgatic L, Ougouag R. Polycystic
Ovary Syndrome: Important Underrecognised
Cardiometabolic Risk Factor in Reproductive-Age
Women. International journal of endocrinology.
2015;2015:786362.
16. Moran LJ, Norman RJ, Teede HJ. Metabolic risk in
PCOS: phenotype and adiposity impact. Trends in
endocrinology and metabolism: TEM. 2015
Mar;26(3):136-143.
17. Morin-Papunen LC, Vauhkonen I, Koivunen RM,
Ruokonen A, Tapanainen JS. Insulin sensitivity,
insulin secretion, and metabolic and hormonal
parameters in healthy women and women with
polycystic ovarian syndrome. Human reproduction.
2000 Jun;15(6):1266-1274.
18. Stepto NK, Cassar S, Joham AE, Hutchison SK,
Harrison CL, Goldstein RF, Teede HJ. Women

with polycystic ovary syndrome have intrinsic
insulin resistance on euglycaemic-hyperinsulaemic
clamp. Hum Reprod 2013;28:777–784.
19. Ng M, Fleming T, Robinson M, Thomson B,
Graetz N, Margono C, Mullany EC, Biryukov S,
Abbafati C, Abera SF et al. Global, regional, and
national prevalence of overweight and obesity in
children and adults during 1980–2013: a systematic
analysis for the Global Burden of Disease Study
2013. Lancet 2014;384:766–781..
20. Diamanti-Kandarakis E, Christakou CD, Kandaraki
E, Economou FN. Metformin: an old medication of
new fashion: evolving new molecular mechanisms
and clinical implications in polycystic ovary
syndrome. Eur J Endocrinol 2010; 162:193–212.
21. Naderpoor N, Shorakae S, de Courten B, Misso
ML, Moran LJ, Teede HJ. Metformin and lifestyle
modification in polycystic ovary syndrome:
systematic review and meta-analysis. Human
reproduction update. 2015 Sep-Oct;21(5):560-74.
22. Apovian CM, Aronne LJ, Bessesen DH,
McDonnell ME, Murad MH, Pagotto U, Ryan DH,
Still CD. Pharmacological management of obesity:
an endocrine society clinical practice guideline. J
Clin Endocrinol Metab 2015;100:342–362
23. Viollet B, Guigas B, Sanz Garcia N, Leclerc J,
Foretz M, Andreelli F. Cellular and molecular
mechanisms of metformin: an overview. Clin Sci
(Lond) 2012; 122:253–270.
24. Teede H, Gibson-Helm M,NormanRJ, Boyle J.
Polycystic ovary syndrome: perceptions and
attitudes of women and primary health care
physicians on features of PCOS and renaming the
syndrome. J Clin Endocrinol Metab 2014;99:E107–
E111.
25. Legro RS, Arslanian SA, Ehrmann DA, Hoeger
KM, Murad MH, Pasquali R,Welt CK. Diagnosis
and treatment of polycystic ovary syndrome: an
Endocrine Society clinical practice guideline. J Clin
Endocrinol Metab 2013;98:4565–4592.
26. Toscani MK, Mario FM, Radavelli-Bagatini S,
Spritzer PM. Insulin resistance is not strictly
associated with energy intake or dietary
macronutrient composition in women with
polycystic ovary syndrome. Nutrition research.
2011 Feb;31(2):97-103.
27. Nieuwenhuis-Ruifrok AE, Kuchenbecker WKH,
Hoek A, Middleton P, Norman RJ. Insulin

42

[ DOI: 10.22088/caspjrm.2.1.38 ]

[ Downloaded from caspjrm.ir on 2022-07-05 ]

Amiri et al.
Esmailzadeh et al.

Powered by TCPDF (www.tcpdf.org)

sensitizing drugs for weight loss in women of
reproductive age who are overweight or obese:
systematic review and meta-analysis. Hum Reprod
Update 2009;15:57–68.
28. Tang T, Lord JM, Norman RJ, Yasmin E, Balen
AH.
Insulin-sensitising
drugs
(metformin,
rosiglitazone, pioglitazone, D-chiro-inositol) for
women with polycystic ovary syndrome, oligo
amenorrhoea and subfertility. Cochrane Database
Syst Rev 2012; 5:CD003053.
29. Lord JM, Flight IH, Norman RJ. Metformin in
polycystic ovary syndrome: systematic review and
meta-analysis. BMJ 2003;327:951–953.
30. Saris WH, Astrup A, Prentice AM, Zunft HJ,
Formiguera X, Verboeket-van de Venne WP,
Raben A, Poppitt SD, Seppelt B, Johnston S,
Vasilaras TH, Keogh GF: Randomized controlled
trial of changes in dietary carbohydrate/fat ratio and
simple vs complex carbohydrates on body weight
and blood lipids: the CARMEN study. the
Carbohydrate Ratio Management in European
National diets. Int J Obes Relat Metab Disord 24:
1310–1318, 2000
31. Moran LJ, Hutchison SK, Norman RJ, Teede HJ.
Lifestyle changes in women with polycystic ovary
syndrome. The Cochrane database of systematic
reviews. 2011 (2):CD007506

32. Al-Azemi M, Omu FE, Omu AE. The effect of
obesity on the outcome of infertility management in
women with polycystic ovary syndrome. Archives
of gynecology and obstetrics 2004;270:205–210.
33. Bu Z, Dai W, Guo Y, Su Y, Zhai J, Sun Y.
Overweight and obesity adversely affect outcomes
of assisted reproductive technologies in polycystic
ovary syndrome patients. International journal of
clinical
and
experimental
medicine.
2013;6(10):991-5. PubMed PMID: 24260609.
34. Pasch LA, Gregorich SE, Katz PK, Millstein SG,
Nachtigall RD, Bleil ME, et al. Psychological
distress and in vitro fertilization outcome. Fertility
and sterility. 2012 Aug;98(2):459-64. PubMed
PMID: 22698636.
35. Coughlan C, Walters S, Ledger W, Li TC. A
comparison of psychological stress among women
with and without reproductive failure. International
journal of gynaecology and obstetrics: the official
organ of the International Federation of
Gynaecology and Obstetrics. 2014 Feb;124(2):143147.
36. Jungheim E.S., Moley K.H., et al. PCOS, Obesity,
and IVF. Fertility and sterility. 2007 Sep; 88 (Suppl
1): S63–S64

43

