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ABSTRACT

Objective: The aim of the study was to explore the efficacy of
glucocorticoid in folliculogenesis and ovulation during induction
of ovulation by letrozole in polycystic ovarian syndrome (PCOS).

Materials and methods: This experimental study was
conducted in Dhaka Medical College and Hospital and Infertility
Care and Research Centre (ICRC) Dhaka, Bangladesh. Two
hundred and eighty infertile patients with PCOS, who failed to
ovulate by letrozole 10 mg/day for 5 days were the target
population of this study. The patients received glucocorticoid
(Dexamethasone) 0.5 mg every alternate day from D2 of the
cycle till D10 along with same dose of letrozole in subsequent
cycles. Only letrozole-treated cycles were taken as control and
letrozole plus glucocorticoid-treated cycles were taken as experi-
mental. Monitoring was done by transvaginal ultrasonography.
Six ovulatory cycles were observed for pregnancy. Main outcome
measures were ovulation and pregnancy.

Results: Baseline characteristics were similar as same patients
were taken as control and experimental. One hundred and
eighty-two (65%) patients were ovulated and 93 (33.21%)
patients got pregnant after addition of glucocorticoid.

Conclusion: In PCOS addition of glucocorticoid during induction
of ovulation appears to cause significant improvement in
folliculogenesis, ovulation and pregnancy.
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INTRODUCTION

Anovulationisthemain cause of infertility in polycysticovarian
syndrome (PCOS) and different biochemical factors are
associated with this abnormal function. Chronic hyper-
androgenism is the principal biochemical abnormality in
women affected by PCOS and is often attributed to enhanced
biglandular androgen production by both the ovaries and the
adrenals.! Even in insulin resistance women, ovaries and
adrenal cortex may remain insulin sensitive and may produce
excess androgen in response to excess circulating insulin. In
women with PCOS ovarian androgen synthesis is increased
andin 50to 70% casesthereisaconcomitant increasein adrena
synthesis. Most potent androgen is testosterone and slight

increment of free testosterone causes significant hyper-
androgenism. Fifty percent testosterone comes from peripheral
conversion of androstenedion and 50% androstenedion comes
from adrenal gland.

Hyperandrogenism is associated with varying degrees of
ovulatory dysfunction andinfertility. Asplasmaandrogenlevels
increase, the length of the follicular phase of menstrual cycle
increases and length of the luteal phase decreases. It causes
follicular atresiaand formation of ovarian cystsof varying sizes.
The cysts represent the end results of disturbed follicular
development and rupture. This ovulatory dysfunction due to
hyperandrogenemia has been experimentally demonstrated to
occur after administration of progressively increasing doses of
testosteroneto normally ovulating females.? Hyperandrogensim
also has been associated with a decreased progesterone
production by corpus luteum causing luteal phase deficiency
leading to implantation failure and increased incidence of
abortion.34

Glucocorticoids reduce adrenal androgen production by
negative feedback inhibition of adrenocorticotrophic hormone
production. So the administration of low doses of glucocorticoids
may be of benefit to women with hyperandrogenic anovulation.
The mechanism of action presumably involves areduction in
adrenal androgen secretion which may reducetotal circulating
androgen levels by as much as 40%.>’ Asaresult of reduction
of androgen to some extent folliculogenesis might beimproved.
So aim of this study was to explore the efficacy of
glucocorticoids in folliculogenesis by reducing androgen to
some extent in PCOS.

MATERIALS AND METHODS

This experimental study was conducted in outpatient
Department of Dhaka Medical College and Hospital and
Infertility Care and Research Centre, Dhakafrom January 2009
to June 2011. PCOS patients were treated by letrozole with
gradual increment of doses starting from 5 mg/day for 5 days.
PCOS were diagnosed by Rotterdam criteria. Four hundred
and seventy patients were treated by aromatase inhibitor
(letrozole) upto 10 mg/day for 5 days starting from D3 of the
natural or progesterone withdrawal cycle. Those patients who
did not respond to this high dose of letrozole were recruited
for addition of glucocorticoid in subsequent cycles. One
hundred and ninety of them ovulated with letrozole 10 mg/day
but rest 280 did not develop mature follicle till day 16 of the
cycle. In next cycle dexamethasone 0.5 mg every alternate day
from D2 of the cycletill D10 was added along with letrozole.
Monitoring wasdoneby (i) transvaginal sonogram (TV'S) from
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D12to D16 of thecycle, (ii) SE2level onlast day of monitoring
and (iii) S P4 level on D21. All patients' basal hormone was
measured on D3 of the cycle. Serum testosterone was measured
again on D8 and D12 of both letrozole-treated and |etrozole
plus dexamethasone-treated cycles. Same patients' |etrozole-
treated cycle was taken as control and letrozole plus
dexamethasone-treated cycle was as experimental. Once
patient’s ovulation was confirmed by observing rupture or
collapse of the mature follicle she received same regimen for
next five cyclesto complete six ovulatory cycles. Main outcome
measures were ovulation and pregnancy. Abnormal semen
parameters, known or suspected tubal factor abnormality (PID
with chronic pelvic pain), were excluded. Mean = SD and
Student’s t-test was done for test of significance. A p-value
<0.05 was considered as significant. The study was approved
by the institutional review board of Dhaka Medical College.

RESULTS

As same patients were taken as control and experimental the
baseline parameters like age, BMI, FSH, LH, E2, TSH,
prolactin, DHEAS, 17aHOP, total and free testosterone were
same in both control and experimental cases (Table 1).
Table 2 shows the changes of free testosterone after
administration of glucocorticoid. In experimental group there

Table 1: Patients’ characteristics

Characteristics Mean £ SD
Age (yrs) 25.47 £ 3.98
BMI (kg/m?) 23.63+3.23
FSH (mIU/ml) 5.79 £ 1.60
LH (mIU/ml) 8.73+2.15
E2 (pg/ml)

TSH (mIU/ml) 4.63 £ 0.32
Prolactin (ng/ml) 23.40+4.9
DHEAS (ng/ml) 1971 + 1086
17aHOP (ng/ml) 23+1.25
Total testosterone (ng/dl) 83.9+454
Free testosterone (ng/dl) 0.53+0.43

was glight reduction of free testosterone level which is not
statistically significant. In spite of nonsignificant reduction of
testosterone ovulatory result was satisfactory in experimental
group. One hundred and eighty-two (65%) patients, who
previously did not ovulate by only letrozole ovulated after
addition of glucocorticoid (Table 3). Ninety-three (33.21%)
patients got pregnant after establishing ovulation.

DISCUSSION

Adrenal androgen excess in the form DHEAS affects
approximately 50 to 70% of women with PCOS.21° Therole
of adrenal hyperandrogenismin producing the PCOS associated
oligo-ovulation is not clear, as both dehydroepiandrosterone
(DHEA) and dehydroepiandrosterone sulfate (DHEAS) are
relatively weak androgen in comparison to testosterone (T).*!
However, circulating DHEAS has been found to be the
precursor for almost 50% of the follicular fluid T in women
treated with menotropin.*? Fifty percent androsterone comes
fromadrenal gland. So 50% intrafollicular T comefrom adrenal
gland. This elevated intrafollicular androgens have been
associated with an increased incidence of follicular atresia,
polycystic like ovaries and ovulatory dysfunction.®>* With
this presumption that adrenal androgen excess play arole in
the ovulatory dysfunction of women with PCOS a number of
investigators have noted a beneficial effect of glucocorticoid
administration on ovulation. The first case in which a
glucocorticoid was used for hyperandrogenism was reported
in 1950 by Wilkins et al,'° Bartter et al (1951)*° showed that
cortisone can reduce excess androgen production by adrenal
gland. These fundamental studieslaid the ground work for all
subsequent investigatons of pathophysiology and glucocorticoid
therapy in hyperandrogensim. The beneficial effect of cortisole
treatment in patients with ovulatory dysfunction was reported
by Joneset al in 1953 and a30% incidence of pregnancy was
observed by Greenblat et a in 1956.%8 Perloff et a and Smith
et a in 1965 demonstrated the effectiveness of cortisonein a
large group of patients with infertility and PCOS.**?° |n

Table 2: Free testosterone changes after dexamethasone use

Free testosterone Control (280) Study (280) Reduction (%) p-value
Mean + SD Mean + SD

On D3 (ng/dl) 0.53+0.43 0.53+0.43 Same

On D8 (ng/dl) 0.69 + 0.65 0.54 + 0.51 21.73 0.525

On D12 (ng/dl) 1.24 +1.49 0.81 +0.72 34.67 0.225

Table 3: Response to treatment

Parameters Control (280) Study (280) p-value
Mean + SD Mean + SD

Follicular development (mm) by D16 14.4 £ 2.89 20.12 £ 3.47 <0.001*

S E2 (pg/ml) by D16 110 + 98.75 520.75 + 256.70 <0.001*

End (mm) by D16 6.5%0.89 11.21£1.5 <0.001*

SP4 (ng/ml) D21 3.12+0.97 21.98+12.11 <0.001*
N % N %

Ovulation 00 00 182  65.00 000**

Pregnancy 00 00 93 33.21 000**

*Significant; **Highly significant
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hyperandrogenic patients with ovarian dysfunction, reduction
of circulating androgen levels is associated with progressive
improvement in ovulatory activity.?! Theimprovement isslow
process and eventually normal ovulatory cycles may be
established. The extent of improvement of the ovulatory
function has been shown to be directly correlated to the degree
of suppression of circulating testosterone levels.? Steinberger
et al has shown progressive improvement in ovul atory activity
with glucocorticoid treatment.?? In a majority of hyper-
androgenic women androgen levels can be suppressed with
low dose glucocorticoid treatment.??3 How does gluco-
corticoid improve ovulatory dysfunction? Glucocorticoids
reduce total circulating androgen levels as much as 40%° ' as
well as low-dose glucorticoid treatment may enhance FSH
synthesis and secretion.?#?> The combination of reduced
androgen concentrations and augmented FSH secretion may
induce responsiveness of drugsin aprevious nonresponder. It
isnot only effectivein hyperandrogenic women®"?426 but also
has been shown to be effective in CC resistant women with
normal levels of DHEAS.5%®

In our series we also found effective result by using low-
dose glucocorticoid therapy even with normal androgen levels.
Eighty percent patients ovulated after administration of low-
dose glucocorticoid along with letrozole therapy. A number of
authors shown that effectiveness of clomiphene citrate were
improved when thecirculating androgen level swere suppressed
with glucocorticoids.®"?*2" Even in hyperandrogenic women
unresponsive to clomiphene citrate, pretreatment with
glucocorticoids to suppress androgen levels results in
establishment of an ovulatory responseto clomiphene citrate.?®
Same happened in our study though initial ovulation inducing
agent was letrozole instead of clomiphene citrate. In our
previous study we found better ovulatory response by letrozole
than clomiphene citrate.?® So we used letrozole as first-line
treatment in these cases. Azziz R showned that only 12% cycles
were ovulatory with glucocorticoid therapy,?® others did not
ovulate. It was the result of only glucocorticoids. That iswhy
he concluded that corticoid suppression may enhance the
ovulatory response to clomiphene citrate. Although ovulation
and conception may occur with single-agent low-dose
glucocorticoid therapy, most patients will also require the
addition of ovulation inducing agents. A number of authors
declared that glucocorticoid resulted in significant suppression
of al androgens in PCOS patients.®3¢ Although elevated
intrafollicular levels of T appear to be associated with
PCOS,3"38 Azziz' sdatasuggest that solely reducing circulating
T levelsisinsufficient to normalize ovulatory function. So it
will be very effective when it is used along with CC or other
ovulation inducing agent. We used corticosteroid in very low
dose for a short period of time to reduce androgen during
folliculogenesis, so that negative effect of androgeninfollicular
development is withdrawn. The adverse effect of prolonged
use of supraphysiolosical doses of glucocorticoids are
numerous>>*! like effect on eyes, bones, immune system or on
protein, carbohydrate and lipid metabolism. But the side effects,
if any of physiological replacement doses of glucocorticoids

used for treatment of hyperandrogenism are lesswell defined.
Wedid not found any side effect in our seriesby administration
of glucocorticoids. We used dexamethasone 0.5 mg till D10
and measured free testosterone on D3 before starting the drug
and on D8 and D12. The free testosterone was reduced by
21 and 34% on D8 and D10 respectively. Though the reduction
was not statistically significant the ovulatory response was
satisfactory. So it indicates that a slight reduction of androgen
is helpful for optimum folliculogenesis. In letrozole-treated
cycles there may be slight accumulation of androgens as
letrozole inhibits aromatization of androgens. But recent data
support a stimulatory role for androgens in early follicular
growth in primates.? In addition, androgen accumulation in
thefolliclemay stimulateinsulin-like growth factor 1, and other
endocrine and paracrinefactors, which may synergizewith FSH
to promote folliculogenesis.***° So it has dual rolein different
concentration. Therefore, optimum concentration is necessary
for optimum and effective follicular growth. Keeping this in
mind we used glucocorticoids in very low doses so that
androgen reduces slightly. Moreover, to avoid side effects of
glucocorticoids we used only cyclically during follicular
development. Trott et a reported successwith follicular phase
dexamehasone (D3-D12) in CC resistant women with normal
DHEAS levels.®

Wekept same patients as control and experimental to avoid
the effect of confounding variables like age, BMI, etc. One
hundred and eighty-two (65%) patients produced mature
follicle by D16 when we added glucocorticoids in next cycle.
Patient received same regimensfor next five cyclesto complete
six ovulatory cycles. Ninety-three (33.21%) got pregnant within
observation period.

Ovulation induction is necessary for most of the PCOS
patients. Twenty-five percent patientsare usually very resistant
to ovulation inducing agents. They need higher dose of
ovulation inducing agent even higher dose of gonadotropins.
Usually they do not produce eggs with ordinary drugs, on the
other hand they produce multiple eggs with gonadotropins.
So it is an art to induce PCOS patient to produce optimum
number of eggs. If weare ableto use endogenous gonadotropins
for stimulating the ovaries and minimize the endogenous
adversefactors optimum number of follicular devel opment with
full maturity is possible. Our trial proved that we can avoid
using exogenous gonadotropins for most of PCOS, which can
reduce the cost and risk of stimulation. For some cases, if
gonadotropins added with this regimen requirement of
gonadotropins also reduced. Most people like to do
laparoscopic ovarian drilling (LOD) or use gonadoropin when
ovulation does not take place by maximum dose of clomiphene
citrate and letrozole. LOD is an invasive procedure and has
cost involvement. Gonadotropin isalso expensive and risky as
well. So, if we could avoid these two things the treatment of
PCOS will be cheaper, safer and easier. Because drugs are
cheaper, safer and it does not need extensive monitoring during
induction.

Use of glucocorticoids as adjuvant of ovulation inducing
agent is safe, economic and effective for PCOS patients. It can
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eliminate the use of invasive LOD and risky gonadotropinsin
most of the PCOS cases. Therefore, by using anindividualized
treatment protocol PCOS women can achieve a satisfactory
ovulatory response, which is safe, economical and time
honored.

REFERENCES

1.

10.

11.

12.

13.

14.

15.

Rosenfield R. Current concept of PCOS. Baillieres clinical
obstetrics and gynecology. Elsevier Science 1997;11:307-33.
Rodriguez-Rigau LJ, Smith KD, Steinberger E. Management
of polycystic ovarian dysfunction. In Steinberger E, Frajese G
and Steinberger A (Eds). Reproductive medicine, New Y ork:
Raven Press 1986;277-81.

Smith KD, Rodriguez-Rigau LJ, Tcholakian RK, Steinberger
E. The relation between plasmatestosterone and levels and the
lengths of phases of the menstrual cycle. Fertil Steril 1979a;32:
403-07.

Rodriguez-Rigau LJ, Steinberger E, Atkins BJ and Lucci JA.
Effect of testosterone on human corpus luteum steroidogenesis
in vitro. Fertil Steril 1979b;31:448-50.

O'Herlihy C, Pepperell RJ, Brown JB, Smith MA, Sandri L,
McBain JC. Incremental clomiphene therapy: A new method
for treating persistent anovulation. Obst Gynec 1981;58:
535-42.

Day DC, Walters CA, Soto-Albors CE, Tohan N, Riddick DH.
A randomized study of dexamethasone in ovulation induction
with clomiphene citrate. Fertil Steril 1984;41:844-48.
Diamant YZ, Evron S. Induction of ovulation by combined
clomiphene citrate and dexamethasone treatment in clomiphene
citrate nonresponders. Eur J Obstet Gynecol Reprod Biol
1981;11:335-40.

Hoffman DI, Klove K, Lobo RA. The prevalence and
significance of elevated dehydroepiandrosterone sulfate levels
in anovulatory women. Fertil Steril 1984;42:76-81.

Wild RA, Umstot ED, Andersen RN, Ranney GB, Givens JR.
Androgen parameters and their correlation with body weight in
one hundred thirty-eight women thought to have
hyperandrogenism. Am J Obstet Gynecol 1983;146:602-05.
Carmina E, Koyama T, Chang L, Stanczyk F, Lobo R. Does
ethnicity influencethe prevalence of adrenal hyperandrogenism
and insulin resistance in polycystic ovary syndrome? Am J
Obstet Gynecol 1992;167:1807-12.

Parker LN. Adrenal androgensin clinical medicine. New Y ork:
Academic Press 1989.

Haning R, Hackett R, Flood C, Loughlin J, Zhao Q, Longcope
C. Plasma dehydroepiandrosterone sulfate serves as a
prehormone for 48% of follicular fluid testosterone during
treatment with menotropins. J Clin Endocrinol Metab 1993;
76:1301-07.

Daniel SAJ, Armstrong DT. Androgens in the ovarian
microenvironment. Sem Reprod Med 1986;4:89-100.

Pache TD, Hop WC, de Jong FH, et a. 17 beta-oestradial,
androstenedione and inhibin levels in fluid from individual
follicles of normal and polycystic ovaries, and in ovaries from
androgen treated female to male transsexuals. Clin Endocrinol
1992;36:565-71.

Wilkins L, Lewis RA, Klein R, Rosenberg E. The suppression
of androgen secretion by cortisonein acase of congenital adrenal
hyperplasia. Bulletin of the Johns Hopkins Hospital 1950;
86:249-52.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

32.

Bartter FC, Albright F, Forbers AP, Leaf A, Dempsey E, Carrall
E. The effects of adrenocorticotropic hormone and cortisonein
the adrenogenital syndrome associated with congenital adrenal
hyperplasia: An attempt to correct its disordered hormonal
pattern. J Clin Invest 1951;30:237-51.

Jones GES, Hoeard JE and Langford H. The use of cortisonein
follicular phase disturbance. Fertil Steril 1953;4:49-62.
Greenblatt RB, Barfield WE, Lampros CP. Cortisone in the
treatment of infertility. Fertil Steril 1956;7:203-12.

Perloff WH, Smith KD, Steinberger E. Effect of prednisone on
female infertility. Int J Fertility 1965;10:31-40.

Smith KD, Steinberger E, Perloff WH. Polycystic ovarian
disease: A report of 301 patients. Am JObst and Gynaecol 1965;
93:994-1001.

Rodriguez-Rigau LJ, Smith KD, Tcholakian RK, Steinberger
E, Effect of prednisone on plasma testosterone levels and on
the duration of phases of menstrua cycle in hyperandrogenic
women. Fertil Steril 1979a;32:408-13.

Steinberger E, Smith KD, Rodriguez-Rigau LJ. Hyper-
androgenism and femaleinfertility. In Crosignani PG and Rubin
B (Eds). Endocrinology of Human Infertility: New aspect .
London: Academic Press 1981a;327-42.

Steinberger E, Smith KD, Tcholakian RK, Rodriguez-Rigau L J.
Testosterone levelsin female partners of infertile couples. Am
J Obst Gynacol 1979;133:133-38.

Singh KB, Dunnihoo DR, Mahgjan DK, Bairnsfather LE.
Clomiphene-dexamethasone treatment of clomiphene-resistant
women with and without the polycystic ovary syndrome. J
Reprod Med 1992;37:215-18.

Trott EA, Plouffe |, Hansen K, Hines R, Brann DW, Mahesh
VB. Ovulation induction in clomiphene-resistant anovulatory
women with normal dehydroepiandrosterone sulfate levels:
beneficia effects of the addition of dexamethasone during the
follicular phase. Fertil Steril 1996:484-86.

Lobo RA, Paul W, March CM, Granger L, Kletzky OA.
Clomiphene and dexamethasone in women unresponsive to
clomiphene alone. Obstet Gynec 1982;60:497-501.

Isaacs JD, Lincon SR, Cowan BD. Extended clomiphenecitrate
(CC) and prednisone for the treatment of chronic anovulation
resistant to CC alone. Fertil Steril 1997;67:641-43.

Begum MR. Ferdous J, Begum A, Quadir E. Comparison of
efficacy of aromatase inhibitor and clomiphene citrate in
induction of ovulationin polycystic ovarian syndrome (PCQOS).
Fertil Steril 2009;92(3):853-57.

Azziz R, Black VY, Knochenhauer GA, Hines, Boots LR.
Ovulation after glucocorticoids suppression of adrenal androgen
in the polycystic ovary syndrome is not predicted by the basal
dehydroepiandrosterone sulfate level. J Clin Endocrinol Metab
1999;84:946-50.

Ettinger B, Goldfield B, Burrill K, Von Werder K, Forsham P.
Plasmatestosterone stimul ation-suppression dynamicsin hirsute
women. Correlation with long-term therapy. Am J Med 1973
54:195-200.

Blake R, Rajguru S, Nolan G, Ahluwalia B. Dexamethasone
suppresses sex-hormone binding globulin. Fertil Steril
1988;49:66-70.

Karpas AE, Rodriguez-Rigau LJ, Smith KD, Steinberger E.
Effect of acute and chronic androgen suppression by
glucocorticoids on gonadotropin levelsin hirsutewomen. JClin
Endocrinol Metab 1984;54:780-84.

88

- JAYPEE
©



JSAFOG

Beneficial Effects of Addition of Glucocorticoid during Induction of Ovulation by Letrozole in Polycystic Ovarian Syndrome

33.

35.

36.

37.

38.

39.

41.

42.

Meikle AW, Odell WD. Effect of short- and long-term
dexamethasone on 3-androstanediol glucronide in hirsute
women. Fertil Steril 1986;46:227-31.

Steinberger E, Rodriguez-Rigau LJ, Smith KD. The prognostic
value of acute adrenal suppression and stimulation tests in
hyperandrogenic women. Fertil Steril 1982;37:187-92.
Lachelin G, Judd H, Swanson S, Hauck M, Parker D, Yen S.
Long-term effects of nightly dexamethasone administration in
patientswith polycystic ovarian disease. J Clin Endocrinol Metab
1982;55:768-73.

Saketos M, Sharma N, Santoro N. Suppression of the
hypothalamic-pituitary-ovarian axis in normal women by
glucocorticoids. Biol Reprod 1993;49:1270-76.

Daniel SAJ, Armstrong DT. Androgens in the ovarian
microenvironment. Sem Reprod Med 1986;4:89-100.

Pache TD, Hop WC, de Jong FH, et a. 17 beta-oestradiol,
androstenedione and inhibin levels in fluid from individual
follicles of normal and polycystic ovaries, and in ovaries from
androgen treated female to male transsexuals. Clin Endocrinol
1992;36:565-71.

Dujovne CA, Azarhoff DL. Clinical complications of
corticosteroid therapy: A selected review. Med Clin North Am
1973;57:133-42.

RimszaME. Complications of corticosteroid therapy. Am JDis
Children 1978;132:806- 10.

Tyrell B, Baxter JD. Glucocorticoid therapy. In: Felig P, Baxter
JD, Broadus AE, Frohman LA (Eds). Endocrinology and
Metabolism (2nd ed), pp 788-817. New Y ork: McGraw-Hill.
Weil SJ, VendolaK, Zhou J, et a. Androgen receptor controlled
ovarian hyperstimulation in the primate ovary: Cellular
localization, regulation and functional correction. J Clin
Endocrinol Metab 1998;83:2479-85.

Adashi E. Intraovarian regulation: The proposed role of insulin
like growth factors. Ann NY Acad Aci 1993;687:10-12.
Giudice LC. Insulin like growth factors and ovarian follicular
development. Endocr Rev 1992;13:641-609.

Yen SSc, Laughlin GA, Moraes AJ. Interface between extra
and intraovarian factorsin polycystic ovary syndrome (PCOS).
Ann NY Acad Sci 1993;687:98-111.

ABOUT THE AUTHORS

Mosammat Rashida Begum

Professor and Head, Department of Obstetrics and Gynecology, AKM
Medica College, Dhaka, Bangladesh, Chief Consultant, Infertility
Care and Research Centre (ICRC), Dhaka, Bangladesh

Correspondence Address: Infertility Care and Research Centre
(ICRC), 5/13 Humayun Road, Block-B, Mohammadpur, Dhaka-1207
Bangladesh, e-mail: rashida_icrc@yahoo.com

Mariya Ehsan

Medical Officer, Department of Obstetricsand Gynecology, Infertility
Care and Research Centre (ICRC), Dhaka, Bangladesh

Mosammat Shahina Begum

Consultant and Embryologist, Department of Obstetrics and
Gynecology, Infertility Care and Research Centre (ICRC), Dhaka
Bangladesh

Farzana Khan

Embryologist, Department of Obstetrics and Gynecology, Infertility
Care and Research Centre (ICRC), Dhaka, Bangladesh

Hosne Ara Baby

Professor, Department of Obstetrics and Gynecology, AKM Medical
College, Dhaka, Bangladesh, Consultant Infertility Care and Research
Centre (ICRC), Dhaka, Bangladesh

Maruf Siddiqui

Assistant Professor, Department of Obstetrics and Gynecology, AKM
Medical College, Dhaka, Bangladesh, Consultant, Infertility Careand
Research Centre (ICRC), Dhaka, Bangladesh

Ehsan Quadir

Embryologist, Department of Obstetrics and Gynecology, Infertility
Care and Research Centre (ICRC), Dhaka, Bangladesh

Journal of South Asian Federation of Obstetrics and Gynaecology, May-August 2012;4(2):85-89

89



