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Review article ' .«.)
Letrozole: Pharmacolog¥, toxicity~and potential therapeutic effects S
Pharmacodynamics-:

»With o.5 to 2.5 mg/dayof lgtrozole, there was <2 % residual
activity of aromatase & nearly cbmplete inhibition of the
enzyme within 2-3 days.

»The most frequent adverse effects ‘ef letrozole include
nausea (6-13 %), fatigue (3-6 %), and hét flashes (3-16 %)
with a mild to moderate manifestation. The rhost pronounced
adverse effects of prolonged exposure to 2.5 mg/day of letrozole

were bone resorption and atherogenic risk due to 1ncrec.sed
cholesterol levels. |
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Review article e
Letrozole: Pharmacolog} icitijnd potential therapeutic effects
Pharmacokinetics

»Nearly 60 % is wealdbeozﬂ the plasma proteins, mainly

albumin.

»The vital elimination pathway w he a?c oxidative
metabolism (biotransformation of letro to an inactive

carbinol metabolite), accompanied by Qﬁéu@datlon and
succeeding renal excretion. <>

» Absence of continuous accumulation




»Orally administered: absorbed from
the GI tract (no first-pass elimination)
and is not influenced by either the

food cons ? or fasting status.
»Rapidly a

vithin an hour)
with complete b

111ty of about
99.9 %, and has a ha ' hf
approximately 48 h (mu £ss
Clomiphene). }

»The pharmacokinetic profile of pos

administered with a single dose of 2.5
—> The plasma concentration attained maxis

Selective 99.9% bioavailability

|/

Letrozole/Anastrozole

relatlve:j}/orter half-lif
(~2d {l s. >2 weeks in C%)
iole

Reversi
Clearanceby the liver

Orally active

N\

(Half-life of 48 hours) Potent

(E, decrease by 97-99%)
Int J Fertil Steril, Vol 10, No 3, Oct-Dec 2016

n@]iausal women with breast cancer :

ozole

in a median time of 2 h

unaffected by patients with renal impairment (data fromy
women between 50 and 7o years under letrozole treatment)

@
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B | etrozole usé in‘ovulation induction

: vs CC/ vs NC/ fetal risk/ hormone parameters/ start timing




Aromatase Inhibitor Treatment

(Al) fo¥ 5 days in early follicular phase
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Day 10: E21& the effect of Al| --As Als do not affect ER centrally*®»no/‘maiynegative
feedback on FSH secretion & follicles less than dominant follicle size“ungdergo atresia
= monofollicular ovulation in most cases.

vs CC: Owing to the long tissue retention—Day 10: continues to be ER depletion
centrally and increased E2 secretion from the ovary=>» not capable of normal
negative feedback on FSH=> multiple dominant follicle growth & multi-ovulation.
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Use of an aromatase inhibitor for induction
of ovulation in patients with an inadequate
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Mohamed F. itwally WM.D. pand Robert F. Casper, M.D.
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Department of Obstetric. Gypecology, Unijfersity of Toronto, Toronto, Ontario, Canada

LE vs CC

Letrozole 2.5 mg/d
ashout from MC days 3 to

Mean value for Mean value for
letrozole treatment  CC ftreatment P ange Range for Median for Median for
Variable (= SD) (£ SD) value Zgle treatpient CC treatment  letrozole treatment CC treatment
Day of hCG administration 142 =21 148 =27 NS 14 14
Endometrial thickness (cm)
on day of hCG 0.81 =0.14 0.62 =0.25 <.01 0.7-1.1 0.3-1 0.8 0.6
Follicles >1.5 cm on day
of hCG 2.1 =093 19x1.6 NS 14 2 2
E, (pmol/L) on day of = f;.
. hC(‘} ‘ _ pg/mL 962 = 654 1.638 = 1.406 <.01 @2,34’? @,210 44 1.174
, per mature follicle
(pmol/L) 444 = 256 830 =279 <.01 172-786 278-1.174 347 917
22 £22 19 = 14 NS 6—66 5.643 9.6 10.1

LH on day of hCG (IU/L)
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Use of an aromatase inhibitor for induction
of ovulation in patients with an inadequate
res?se to clomiphene citrate
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LE vs CC

Letrozole 2.5 mg/d
ashout from MC days 3 to

Mean value for

Mean value for

letrozole treatment  CC treatment P @ e Range for Median for Median for
Variable (£ SD) (£ SD) value zgle treatpient (‘ C treatment letrozole treatment CC treatment
Day of hCG administration 11.6 =26 10516 NS 12 10
Endometrial thickness (cm)
on day of hCG 0.89 = 0.12 05=*=0.1 <.001 0.7-1.1. 0.3-0 0.9 0.5
Follicles >1.5 cm on day
of hCG 2308 25+1 NS 14 1 2 2
E, (pmol/'L) on day of +4 Y
hCG pg/mL 719 = 411 3,003 = 1422 <.001 @1,67’4 559-6.782 48 2,756
E, per mature follicle
(pmol/L) 344 =217 1.366 = 683 <.001 136-837 280-2.755 257 1.37
17 = 14 13+7 NS 3.640 329 8 6;[%

LH on day of hCG (IU/L)




ovuration inoucrion [

Hormonal profile and endometrial morphology in

LE vs NC
letrozole-controlled ovarian hyperstimulation in

| ovulatory infertile patients | Letrozole 5.0 mg/d from MC day 3~7

Patieni(s): Eight orulatory infertile patient candidates for ovarian superovulation.

Intervention(s): ‘€ bjects’ were monitored in one control cycle. In the next cycle, they received letrozole 5.0 mg
daily on days 3 throue . 7 alte menses.

Main Outcome Measure(s}:ixumber ofavulatory follicles; dominant follicle diameter; endometrial thickness;
hormonal profile of FSH, Lh. E4. A, T, Znd P; endometrial histological dating; and pinopode formation assessed
by scanning electron microscopy:

Result(s): Cycles stimulated with letrozole pésulted i1 more ovulatory follicles than did natural cycles (mean =
SD 2.0 = 0.9 vs. 1.0 = 0.0), which attain®d a greater preovulatory diameter (mean = SD 23.8 = 2.7 vs. 19.3
* 2.1 mm), with similar endometrial thickness armidcycle - ampared with spontaneous cycles. Endocrine profile
of medicated cycles was characterized on day 7 by incr useu levels of LH (5.9 = 0.8 vs. 3.5 = 0.4 IU/mL),
reduced E, (98.4 £ [1.4 vs. 161.5 £ 14.7 pmol/L), an.. elevate2 indrogens. Preovulatory and midsecretory E,
were similar to spontaneous cycle. and P levels during miclitea' phase were significantly elevated (44.2 = 4.6
vs. 27.7 £ 4.6 pmol/L). Endometrial morphology during the inijf ant’ don v indow in letrozole-stimulated cycles
was characterized by in-phase histological dating and pinopode exp:essig’ orseanning electron microscopy.
Conclusion(s): Letrozole induces moderate ovarian hyperstimulation in ovul( ory in‘ertite patients with E, levels
similar to spontaneous cycles and higher midluteal P, leading to both a nor .al ¢ndometrial histology and
development of pinopodes, considered to be relevant markers of endometrial recepfivity. (Fertil Steril® 2005:83:

Mean value Mean value

for natural for letrozole P
Variable cycle (= SD) cycle (= SD) vziue
Ovulatory follicles 1.0+ 0.0 2.0+ 0.9 .02
Greatest follicle diameter (mm) 19.3 £ 21 238 £ 2.7 .01
Greatest endometrial thickness (mm) 121 1.7 123+ 2.3 .815
Ovulatory day 139+ 2.7 140+14 .199 Mean valug Mean value
for natural for letrozole P
Variable cycle (= SDj cycle (= SD) value
Day 7 FSH (IlU/mL) 46+ 0.7 49 + 0.6 .63
Day 7 LH (IU/mL) . 35+04 59+0.8 .003
Day 7 E, (mol/l) E2: pmol/L+4 5 pg/mL 1615 + 14,7 98.4 + 11.4 002
(_Preovulatory E, (pmol/L) 427.2 = 40.7 430.8 + 48.8 93]
Preovulatory E,/mature follicle (pmol/L) 427.2 = 40.7 > 252.5+49.9 .018
Day 7 A (nmol/L) 7.36 = 1.36 8.58 + 1.5 .016
Day 7 T (nmol/L) 1.28 £ 0.17 < 1.63 = 0.21 .006
Postovulatory day + 7 Progesterone (pmol/L) 27.7 = 4.6 442 + 46 .008




The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

| LE vs CC 7t

Letrozole versus Clomiphene for Infertility Legro etal. N Engl J Med 2014;371:119-29.

in the (Polycystic Ovary Syndrome)

either clomiphene itrate 50 mg daily) or letro-
zole (2.5 mg daily) in a 3. ratio 1 pezmuted blocks
of two, four, or six, begini. ng on cycle day 3 for
5 days and for up to five menstrual cycles. The dose
was increased in subsequent cycles i1 both ‘reat-
ment groups in cases of nonresponse (progesterone
level during the midluteal phase, <3 ng per milli-
liter) or a poor ovulatory response (progesterone
levels indicative of ovulation but with values clus-
tering just above the cutoff point [see the Supple-
mentary Appendix]), noted in 2% of 2777 treatment
cycles. The maximum daily dose of clomiphene
was 150 mg (three pills), and the maximum daily
dose of letrozole was 7.5 mg (three pills), both

About 15% of patients may fail to

ovulate after receiving letrozole

RESULTS
Women who received letrozole had more cumulative live births than those who received
clomiphene (103 of 374 [27.5%)] vs. 72 of 376 [19.1%)], P=0.007; rate ratio for live birth,
1.44; 95% confidence interval, 1.10 to 1.87) without significant differences in overall
congenital anomalies, though there were four major congenital anomalies in the letro-
zole group versus one in the clomiphene group (P=0.65). The cumulative ovulation
rate was higher with letrozole than with clomiphene (834 of 1352 treatment cycles
[@1:7%)] vs. 688 of 1425 treatment cycles [48.3%], P<0.001). There were no significant
be’ we-n-group differences in pregnancy loss (49 of 154 pregnancies in the letrozole
Zcoup [3778%] and 30 of 103 pregnancies in the clomiphene group [29.1%)]) or twin
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ENDOMETRIAL RECEPTIVITY OF CLOMIPHENE CITRATE VERSUS LETROZOLE IN PCOS: A RANDOMIZED I E VS ‘ ‘
CONTROLLED STUDY ‘M

Comparison of endometrial receptivity of clomiphene citrate versus letrozole in
women wit}{ polycystic ovary syndrom# a randomized controlled study

ABSTRACT

The aim of the study was .» com( are the effect of clomiphene citrate (CC) and letrozole on endometrial
receptivity for ovulation inducti<1 in wo nen avith polycystic ovary syndrome (PCOS). A randomized con-
trolled study included 160 patients 4iz 10snd wity PCOS, out of which 80 patients received 50mqg of CC

[ N R %

VK

and 80 patients received 2.5 mg of le.. uzcie for suzcessful ovulation inductiol CC (n=280) Letrozole (n = 80) p value
pattern, the blood flow of uterine artery and subéndometrial region, endome - b
tion index were measured. The ratio of muiilzyered enidomatrial pattern inEndometrial pattern 003
cantly increased on the day of human chorionic goradotropia (hCG) admir Multilayered 44 (55.0%) 62 (77.5%)
group (77.5% vs. 55.0%). The volume, vascularizatio:r index V1), flow index | Non-multilayered 36 (45.0%) 18 (22.5%)
index (VFI) of endometrium on the day of hCG adminiztration and ‘—9danya of hCG administrationd
group were significantly increased. The biochemical pregnancy rate/ _lin'cal ¢ y .
pregnancy rate in letrozole group were significantly increased ~c apared w” Averaged Uter!ne PI 2.1+0.6 2.1+06 436
22.5% vs. 21.3%, 13.8%, 10.0%, respectively). Letrozole increased pregnancy/  Averaged uterine Rl 08+0.1 09+0.1 690
rial receptivity compared with CC in patients with PCOS. Tupendometrial region Pl 12+03 13+02 065
] i i Sube’ dometrial region Rl 0.8 +0.1 0.6+0.1 057
subjects were randomly assigned to the CC group or letrozole oo _crial thickness (mm) 74+13 10.7+1.7 .037
group using computer-generated random numbers. One hundred Endor. etrial volumie (cm?) 28+ 1.1 34+10 046
and nineteen patients with PCOS were given CC at a small dose Endomet. al Y1 (%) 17408 < 26+09 029
of 50mg/day on cycle days 3-7 (1cycle), 80 patients with suc- Endometrial ! (0-700) 20.1+6.1 274+70 042
cessful ovulation were assigned to the CC group. One hundred Endometrial VFI {0-100) 0.23+0.1 0.5+0.1 023
and twenty patients were given 2.5mg/day of letrozole (1 cycle), | 7-9 days after ovulation®
among them 80 patients with successful ovulation were assigned Averaged uterine Pl 22309 24+09 658
to the letrozole group (Figure 1). Averaged uterine RI 0.82+0/1 0.90+0.1 527
o ) Subendometrial region Pl 1.2 0.3 1.3+05 319
vascularity index (VI): vascular density Subendometrial region RI 0.7+ 0.1 0.5+0.1 058
T Endometr!al thickness {n;m] 78+14 10.8+1.9 041
Endometrial volume (cm™) 28+09 3.7+09 044
vascularization flow index (VFI): tissue perfusion Endometrial VI (%) 18+08 > 2.7+09 036
Endometrial FI (0-100) 221+6.8 294+73 039
Endometrial VFI (0-100) 03+0.1 0.5+0.1 028
Biochemical pregnancy 17 (21.3%) 29 (36.3%) 036
Clinical pregnancy 11 (13.8%) < 24 (30.0%) 013
Ongoing pregnancy 8 (10.0%) 18 (22.5%) 032
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a. letrozole vs CC

- o
1 1 ..-"I q -
. . . . . ?LD S
First-line ovulation induction for S LE V CC
. o
. C
(polycystic ovary syndrome: an 5 _
. . . . . %Lﬁ -
individygal participant data £o
L ©
metaztnajysis 8 |
oo
Rui Wang® "2 Wenta/ Li’/Esimée M. Bordewijk®, Richard S. Legro*,
Heping Zhang®, Xia <e, Wi 0 ¢, Jingshu Gao®, Laure Morin-Papunen’, 8 | |
Roy Homburg®, Tamar E/Kénig’, Ftelka Moll'®, Sujata Kar'', S T T \ \
Wei Huang'?, Neil P. Johnsen'"'3 /Saad A.Amer® 'Y, Walter Vegetti's, 0 2 4 6 8
16 17 I A 18 . 19 time (cycles)
Stefano Palomba'®, Angela Faibo'’, Ulkid Ozmen'®, Hakan Nazik'’, Number at risk
. - 20 a2l 22
C.hrlstophel.' 5)3 V\{lllla:ms , Grasso Fe.jezz:lca ',,onatl':an Lor(II'n, tr=CC 614 614 470 381 087 235 %6 5
Yilmaz Sahin*’, Siladitya Bhattacharya*“, Rokert J. Borman'*, tr = letrozole 621 621 449 381 264 207 1 6
Madelon van Wely?, Ben Willem Mol "R«/productive Medicine
Network+, the International Ovulation Induction IF DM a ’ cC letrozole
Collaboration
a. Live birth (Letrozole vs CC) B¢Ciiy cal pr2anancy (Letrozole vs CC)
Risk Ratio % Risk Ratio %
Study (95% CI) Weight  Study (95% Cl) Weight
Amer 2015 1.38(0.95,2.00) 2981  Amer2015 — - 14241.05,1.94)  27.31
Legro 2014 —— 1.44 (1.10,1.87)  59.08  Bayar 2006 + 1.24(0.51, 2.93) 337
Liu 2015 - 154 (0.84,2.83) 1112  Kar2012 s—— 770(0.92, 742 223
Bayar 2008 (Insufficient data) Legro 2014 —4— 1.44 (1.16801.79) 23.68
Kar 2012 (Insufficient data) Liu 2015 + 1.61 (1400, 2.61) 11.19
Nazik 2012 (Insufficient data) Nazik 2012 * 0.89 (0.300,2.61) 2.21
Overall (I-squared = 0.0%) <> 1.43(1.17,1.75)  100.00  Overall (I-squared = 0.0%) & 1.45(1.23,1.70)  100.00
25 1 A 125 1 : ~
Favours CC Favours Letrozole Favours CC Favours Letrozole
Comparison Outcome Number of Number of Risk ratio (RR) 95% confidence 1?2 Ove'rall certainty of
RCTs participants interval (CI) eyidence (GRADE)
Letrozole vs CC Live birth 3 1043 .43 1.17-1.75 0 Moderate?
Clinical pregnancy 6 1284 1.45 1.23-1.70 0 Moderate®
Multiple pregnancy 2 909 1.45 0.17-12.45 50.9%  Very low"<
Miscarriage 3 1043 1.50 0.95-2.38 0 Low*®
Ovulation 5 1210 .13 1.07-1.20 0 Moderate®




a. letrozole vs CC

Interact. Risk Y 7
Study Ratio (95% CI) Weight
o -
Amer 2015 i 135(090.203) %23 Q=
Legro 2014 1.32 (0.95, 1.83) 56.38 0Em N
Liu 2015 0.88 (0.36, 2.18) 7.39 2z ';n
Bayar 2006 (Insufficient datz) E'é,' —
Kar 2012 (Insufficient data) L=
Nazik 2012 . (Ipbufficient data) =d /
Overall (I-squared = 0.0%) + 1.29 (1.0%,1.65) 100.00
reate['streatment effect1 reatertreatme?\t effect o ! ! ! !
SVith lower levels of TT with higher levels of TT 0 2 4 6
NOTE: Weights are from random-sffects madsl baseline serum total testosterone level (nmol/L)
CITCT 3 G T WP 2T CaTiey ToT ST 3T e oo T,
OBJECT“Comparison Bageline covariate Number of Number of
alone and ¢ RCTs participants
PCOS and il etrozole vs CC ‘e 3 1043
SEARCH | BMI 1043
A A A Ethnicity (nc-C{ casian/ 5 2 909
Women with higher baseline Cancasian)
serum Ieve |S Of tOtal Treatment history (yesvs| 2) _ | 750
testosterone may benefit more Type of infertilty (secondarygf7'3 1043
primary)
from letrozole compared to CC. ... wsissterone (o) 3 NES
Such an interaction was consistent s+gc (moi/) 2 907
. Free androgen index 2 907
across studies.
(interaction Fasting glucose (mmol/L) 3 1002
CC plus me Fasting insulin (pU/mL) 3 977
rdbiEs T HOMA-IR 3 975
difference ¢ Ferriman—Gallwey score for 2 884
showed a p hirsutism
and CC (int Ovarifm volume (ml) 3 837

b. letrozole vs CC

o

LE vs CC

Hum Reprod Update. 2019
Nov 5;25(6):717-732.
omen with PCOS, effective
data (IPD) meta-analysis is
mary randomised controlled

ction analyses and therefore
Interaction Interaction Interaction I 2
RR 95% ClI
0.98 0.93-1.05 24.9%
0.98 0.90-1.05 65.2%
|.42 0.80-2.45 0
|.07 0.63—-1.82 /
0.83 0.43—1.60 52%
[.29 1.01-1.65 0
[.00 0.99-1.02 69.7%
[.02 0.91-1.15 79.2%
1.2/ 0.93-1.73 0
| o1 1.00-1.02 0
[.04 0.98-1.09 0
|.03 0.99-1.06 0
|.01 0.95-1.07 33.9%

WIDER IMPLICATIONS: In women with PCOS, letrozole improves live birth and clinical pregnancy rates and reduces time-to-pregnancy

compared to CC and therefore can be recommended as the preferred first-line treatment for women with PCOS and infertility. CC plus | 2
metformin may increase clinical pregnancy and may reduce time-to-pregnancy compared to CC alone, while there is insufficient evidence of
a difference on live birth. Treatment effects of letrozole are influenced by baseline serum levels of total testosterone, while those of CC plus
metformin are affected by baseline serum levels of insulin. These interactions between treatments and biomarkers on hyperandrogenaemia

y I—ﬂ “" and insulin resistance provide further insights into a personalised approach for t
EEE e e T 4 -

he management of anovulatory infertility related to PCOS.
CATE
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: § Cochrane
q Libra I'Y | Letrozole compared to clomiphene citrate (CC) with or without adjuncts followed by timed intercourse

Cochrane Database

Cochrane Datab

Live birth rates were higher with letrozole (with or without adjuncts) compared to clomiphene citrate (with our without adjuncts) followed
by timed intercourse (OR 1.68, 95% Cl 1.42 to 1.99; 2954 participants; 13 studies; |2 =0%; number needed to treat for an additional beneficial
outcome (NNTB) = 10; moderate-quality evidence). There is high-quality evidence tha
citrate (0.5% in both arms: risk difference (RD) =0.00, 95% CI =0.01 to 0.00; 2536 participants; 12 studies; 12 = 0%; high-quality evidence).
ereis evidence for a higher pregnancy rate in favour of letrozole (OR 1.56, 95% CI 1.37 to 1.78; 4629 participants; 25 studies; |2 = 1%; NNTB

i ioderate-quality evidence). There is lifleloFo difference between treatment groups i the rate of miscarriage by pregnancy) (20%
o with letrozole; OR 0.94, 95% ClI 0.70 to 1.26; 1210 participants; 18 studies; 12 = 0%; high-quality evidence) and-
Franik S, Eltrop SM, Kremer J4 ith CC versus 1.3% with letrozole; OR 0.69, 95% Cl 0.41 to 1.16; 3579 participants; 17 studies; 12 = 0%; high-quality

outcome: 2.1 | evidence)! unnel plot showed mild asymmetry, indicating that some studies in favour of clomiphene might be missing.

leWhilor nts for Ol Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI

2.1.1 Als versus clomiphene citrate

Aromatase inhibitors
polycystic ovary syn¢

Amer 2017 (1) 39 79 69%  1.73[0.923.27] .
Bavyar 2006 (2) 8 40 7 1.18[0.38, 3.63] ]
Begurn 2008 (3) 12 3z ] 2601(0.82,8.13)

Dehbashi 2008 (4) 10 50 & 1.83[0.61,5.50) —

Legro 2014 (3) 103 374 72 1.60[1.14, 2.26] —s

Liu 2017 (6) 2 67 14 1.73[0.79, 3.78] —

Ray 2012 (7) 20 69 13 IESS T

Roy 2012 (8) 39 104 2 T —

Subtotal (95% CI) 816 -

Total events 252 167

Heterogeneity: Chi*= 2,53, df=7 (P=0.92),F= 0%

Test for overall effect: Z= 5.01 (P < 0.00001)
Study or subgroup Aromatase 0Odds Ratio Weight 0dds Ratio

inhibitor a| for
: n/N n/l M-H, Fixed, 95% CI M-H, Fixed, 95% Cl
2.2.1 BMI>25 V
Abu Hashim 2010b 36/123 36/127 — X 1.05[0.6,1.81]
Amer 2017 39/80 28/79 1.73[0.92,3.27]
Dehbashi 2009 10/50 6/50 — 1.83[0.61,5.5)
Legro 2014 103/374 73/376 —-— 1.58[1.12,2.22]
Ray 2012 20/69 13/78 2.04[0.93,4.5]
Roy 2012 39/104 21/108 2.49[1.34,4.62)
Sohrabvand 2006 10/30 3/30 4.5[1.09,18.5]
Subtotal (95% CI) 830 848 L 2 1.67[1.34,2.09]
Total events: 257 (Aromatase inhibitor), 180 (Other agents for Ol)
Heterogeneity: Tau®=0; Chi?=6.67, df=6(P=0.35); 1>=10.03%
Test for overall effect: Z=4.54(P<0.0001)
Begum 2009 12/32 6/32 — 1.89% 2.6[0.83,8.13]
Foroozanfard 2011 18/60 16/60 D 5.65% 1.18[0.53,2.61]
Liu2017 42/134 32/134 _— 11.09% 1.46[0.85,2.5)
Wu 2016 152/430 47/214 —.— 20.48% 1.94[1.33,2.84)
Subtotal (95% Cl) 656 440 L 4 39.12% 1.73[1.31,2.28]
Favours other Ol agents 005 0.2 1 5 20 Favours aromatase inhib




Letrozole has gradually replased Clomiphene Citrate as
the first-line ovulation induction d4gent administered to
women with PCOS owing to the high rates of live birth.

IS THERE CONCERN OF FETAL
HARM?




Human Reproduction Update, Vol.27, No.3, pp. 474-485, 2021
Advance Access Publication on December 29, 2020  doi:10.1093/humupd/dmaa055

human
reproduction
update

Risk of foetal harm with letrozole use
in fertility treatment: a systematic
rexiew and meta-analysis

OUTCOMES: We includ€s 46 st dies~{|8 randomised trials; 2|1 comparative cohorts; 7 non-comparative cohorts). Overall 2.15%
(101/4697; 95% Cl 1.7 to 2.5)af babies coriceived on letrozole for fertility treatment had congenital foetal malformations. We did not
observe a significant increase in corigenital inalformations with letrozole versus clomiphene in the randomised trials (risk difference (RD)
0.01, 95% ClI —0.02, 0.03; = 0%; 14 studies) 2nd found a significant reduction in the cohort studies (RD —0.02, 95% Cl —0.04, —0.01;
[* = 0%, || studies). The fragility index was 44% (7/16) (either an increase in the intervention arm or a decrease in control arm was
needed to alter the results). The risks of pregnancy loss wr »= not increased with letrozole versus clomiphene in the 14 randomised
trials (RD —0.01, 95% CI —0.06, 0.04; = 0%), and the ri< s were reduced in the six cohort studies (RD —0.09, 95% ClI —0.17, —0.00;
[* = 68%). The GRADE quality of evidence was low to moderase for congenital malformations and pregnancy loss. We did not find any
increased congenital malformation risk with letrozole versus gonad' tro  ains, natural conception or natural cycle ART, but the number of

studies was small.
WIDER IMPLICATIONS: There is no evidence that letrozole increases t e risk’ of ‘cangenital foetal malformation or pregnancy loss
compared with clomiphene, natural conception or other fertility agents, to waiwd it ywarning jgainst its use. Given its therapeutic benefits

and lack of evidence of har Comparator Outcome Studies vetroiole (n/N) Comparator (n/N) Risk difference (95% CI)
Design no.
Clomiphene Pregnancy loss RCT 14 133/597 | 205520 0.01 (—0.06; 0.04)
Cohort 6 38/184 66/220 —0.09 (—0.17; —0.00)
Live birth RCT 14 457/1740 400/1904 0.04 (0.02; 0.07)
Cohort 5 113/348 N3/435 0.07 (0.02; 0.12)
Major malformation RCT 5 7/24| 4/24| 0.01 (—0.02; 0.05)
Cohort 5 1571047 24/900 0.16 (—0.23; -0.10)
Gonadotrophins Pregnancy loss RCT 2 32/103 59/158 0.07 (—0.18; 0.05)
Cohort 6 416/2320 6618/22 581 0.12 (—0.14; —0.10)
Major malformation RCT I | /64 3/134 0.0l (—0.05; 0.03)
Natural conception Pregnancy loss RCT I 7/36 4/21 0.00 (—0.21; 0.22)
Major malformation RCT I 2/30 0/23 0.07 (—0.05; 0.18)
Cohort | 2/201 3/171 0.01 (—0.03; 0.02)

Natural cycle ART Pregnancy loss Cohort 4 498/2998 6351/23 350 —0.10 (—0.12; —0.09)

'2

0%
68%
63%
68%

0%

0%

0%
79%

86%



[etrozole use in ovulation induction

DOES THE ESTRADIOL
MATTERS?




The impact of estradiol on pregnancy ().
outcomes In letrozole-stimulated '
frozen embryo transfer cvcles

Objective: To assess' he ir pact of low estradiol (E2) levels in letrozole-stimulated frozen embryo transfer (FET) cycles on pregnancy

and neonatal outcomes.
Design: Retrospective coho. (not limited to PCOS pt) Letr.ozole 5 IIlg/ d from MC day 3~7
Setting: University-affiliated fertility cénter. =>»Ovidrel 1 amp if dominant follicle 218 mm or LH >20 [U/L

Patient(s): All patients who underwent letrozoie-stimulated FET cycles from January 2017 to April 2020 (n = 217). The “Low E2”
group was defined as those with E2 serur: levels on the day of trigger < 10th percentile level (E2 <91.16 pg/mL, n = 22) and the
“Normal E2” group was defined as those with EZ servia levels > 10th percentile level (E2 >91.16 pg/mL, n = 195).

Intervention(s): None.

Main OQutcome Measure(s): Pregnancy outcomes in/ uding mtes of clinical pregnancy, clinical miscarriage, and live birth. Neonatal
outcomes including gestational age at delivery, birth weizgit’ and Apgar score.

Result(s): The mean =+ SD estradiol level was 66.8 = 14.8 p_ /i _ for ‘he “Low E2” group compared with 366.3 == 322.1 pg/mL for the
“Normal E2” group. There were otherwise no substantial differer.ces it ceiecharacteristics such as endometrial thickness on the day of
ovulation trigger and progesterone levels in early pregnancy. The "Lo v E2”/grsup had a significantly higher clinical miscarriage rate
(36.4% vs. 8.8%, adjusted odds ratio 8.06) and lower live birth rate (31.6%/ s. 57.9%;,adjusted odds ratio 0.28). Neonatal outcomes such
as gestational age at delivery, mean birth weight, Apgar scores, and inciderice of pewborn complications were not clinically different
between the groups.

Conclusion: Low E2 levels were associated with a significantly higher miscarriage rate and lower live birth rate, suggesting that E2
levels in the follicular phase may have an effect on cycle outcomes. Given the rise in use of FET, firther studies are needed to confirm
our findings and understand the mechanisms. (Fertil Steril Rep® 2021;2:320-6. ©2021 bv' American Society for Reproductive

¥ Adjusted odds ratios (aORs) for “Low E2” pregnancy outcomes.

Adjusted odds ratio (aOR)* 95% CI P-value
Pregnancy outcomes: “Low E2"” defined as < 10th percentile (n = 22)
Clinical pregnancy 052 (0.18, 1.51) 23
Clinical miscarriage 8.06 (1.36,47.61) .021
Live birth 0.28 (0.10, 0.81) 019

Note: aOR = adjusted odds ratio; Cl = confidence interval; E2 = estradiol.
2 Primary pregnancy outcomes were adjusted for the following confounders: maternal age at frozen embryo transfer, maternal body mass index, number of previous miscarriages, embryo grade
(categorized into AA, AB/BA, BB, and any C), endometrial thickness on the day of trigger, race/ethnicity, male factor infertility, and use of preimplantation genetic testing.

Zhang. Estradiol in letrozole frozen transfers. Fertil Steril Rep 2021.




Live birth associated with peak
serum es:traqlol Ieyels_m letrozole
Intrautérine insemination cycles

Objective: To identify wnethe: he serum estradiol (E2) level on the day of human chorionic gonadotropin (hCG) trigger or luteinizing
hormone (LH) surge (hCG-LHh; wxs assofiated with the live birth rate (LBR) during ovulation induction (OI) or controlled ovarian hy-
perstimulation with letrozole foliewed by inffauterine insemination (IUI).

Design: Retrospective cohort study. Q O

Set'tiig: Large,pmulticenter privatg practice. ]6~46 Y/ 0, BMI<44’ not limited to PCOS pt

Patient(s): A total of 2,368 OI-IUI cycles in patients tre: ced with letrozole followed by IUI were evaluated from January 1, 2014, to July
31, 2019.

Intervention(s): Ovulation induction with letrozole, folloxwe ( by autologous IUI.

Main Outcome Measure(s): The primary outcome measure vagnel.BR as a function of the serum E2 level at the time of hCG admin-
istration or LH surge, adjusting for age, body mass index, the ia. sest f )llicle diameter, and the number of follicles > 14 mm in diameter.
The clinical pregnancy rate as a function of the E2 level, pregnarey ra ¢ as ¢ function of the lead follicle diameter, and pregnancy loss
rates were the secondary outcome variables.

Result(s): A total of 2,368 cycles met the inclusion criteria. Outcomes were‘evaluated at the 25th (E2 level, 110 pg/mL), 50th (157 pg/
mL), 75th (225 pg/mL), and 90th (319 pg/mL) percentiles. The LBRs ranged frem 9/4% to/1+.1% in the lower E2 cohorts and from 12.5%
to 13.5% in the higher E2 cohorts. The LBR was significantly greater in the cohort of women with higher E2 levels in all percentile com-

arisons except for the 90th percentile. v |

Conclusion(s): In letrozole OI cycles followed by IUI, lower LBRs and clinical pregnancy ratés were found in women with lower E2
levels than in those with higher E2 levels at the 25th, 50th, and 75th percentile E2 level quartiless=Where possihle, delaying hCG trigger
until the E2 level increases after aromatase inhibition and approaches the physiologic periovulatory levei may iimprove the pregnancy
rates with letrozole followed by IUI. (Fertil Steril® 2023;119:785-91. ©2023 by American Society for Rebroductive Medicine.)

VK

Letrozole 2.5-10 mg/d from MC day 3/4/5 for 5 days
=»Ovidrel 1 amp if dominant follicle 218 mm or LH 215 [U/L




MC d3-5 ~+1-6d YQI 34— until at least1 follicle attained a mean @~
v | "~ diameter of =18 mm or LH =15 IU/L: I
ovulation was triggered with human
chorionic gonadotropin (hCG)=>1UI

5-day 2.5~10 mg/d

Comparison of cycle characteris’ ¢s between the different estradiol thresholds.

Estradiol thresholds (pg/mL)

25th Jercinile 50th percentile 75th percentile 90th percentile

<110 >110 <157 > 157 <225 >225 <319 > 319
Outcome variable (n = 606) (hn=1,767) Pvalue (n=1,188) (n=1,180) Pvalue (h =1,781) (n =587) Pvalue (n= 2,131) (n = 237) Pvalue
Age (y) 32.16 (4.11) 32.65%3431) 007% \32.28 (4.07) 32.77 (3.69) .002% 32.38(3.91) 32.96(3.80) 002% 32.46(3.91) 33.12(3.70) 0132
BMI (kg/m?) 28.89 (6.96) 26.56(6.33) £.001® 2851(6.84) 25.79(5.99) <«<.001® 2791(6.76) 24.86(5.37) <.001® 2753(6.68) 23.84(4.31) <.001®
Duration of time between 2.15(3.03) 1.67 (8.82) .189 2.07 (2.25) 1.52 (10.75) .081 1.82 (8.93) 1.73(0.93) .803 2.07 (2.25) 1.60 (0.69) 686

the E2 level and
insemination (d) i ) ) i
E2 level (pg/mL}), mean (SD) 82.09 (19.80) 218.12 (104.43) <.001° 107.38450.97) 259.75 (104.63) <.001® 134.63 (47.48) 259.75 (104.63) <.001* 155.70 (65.17) 259.75 (104.63) <.001°

Largest mean (SD) follicle 18.56 (5.76) 2041 (4.44) <.001% 19% (5.26) _2° .71(4.32) <.001° 19.48(5.02) 21.31(4.13) <.001° 19.72 (4.93) 21.84 (3.94) <.001?
diameter (mm)

Mean (SD) number of 1.59 (0.95) 1.71 (0.89) .004° 1.59 (0.92) 1.7265.85; <.001° 1.63(0.91) 1.84 (0.87) <.001° 1.65 (0.90) 2.02 (0.89) <.001%
follicles =14 mm in
diameter

BMI = body mass index; E2 = estradiol; SD = standard deviation.
# Statistically significant difference.

Comparison of cycle outcomes between the different estradiol thresholds.

Estradiol thresnolds (g/inl)

25th percentile 50th percentile
<110° > 110 aOR (95% CI)° <157° > 157 aOR (95% CI)°
Qutcome variable (n = 606) (n =1,762) Pvalue (n = 1,188 (i = 1,180) Pvalue
Clinical pregnancy rate 76 (12.5) 270 (15.3) 1.43 (1.08-1.90) 156 (13.1) 190416.1) 1.46 (1.14-1.85)
012 .020
Live birth rate 57 (9.4) 219 (12.5) 1.53(1.11-2.10) 119 (10.0) 157 N345) 1.56 (1.20-2.04)
.010 <.001
Clinical pregnancy loss 6 (1.0) 31(1.8) 2.18 (0.88-5.42) 16 (1.3) 21(1.8) 1.63 (0.81-3.29)
.093 170

aOR = adjusted odds ratio; Cl = confidence interval.
? Designates the reference group for the aOR.
b a0OR (95% CI) with adjustments for patient age, body mass index, the largest mean follicle diameter, and the number of follicdes >14 mm in diameter.

New. Estradiol level and pregnancy outcome. Fertil Stenl 2023.
T T T




MC d3-5 ~+1-6d — ~Qr3d  until at least 1 follicle attained a mean
v | v "~ diameter of =18 mm or LH =15 IU/L:
ovulation was triggered with human
chorionic gonadotropin (hCG)=>1UI

Ve

5-day 2.5~10 mg/d

Comparison of cycle< atcon s between the different estradiol thresholds-continued.

Estradiol thresholds (pg/mL)

75th percentile 90th percentile

<225° >22% aOR (95% CI)° <319° >319 aOR (95% CI)®
Outcome variable (n =1,781) (n = 537) Pvalue (n =2,131) (n = 237) Pvalue
Clinical pregnancy rate 254 (14.3) 9N15.7) 1,32 (1.00-1.73) .046 314 (14.7) 32 (13.5)
Live birth rate 197 (11.1) 79 (13.5) 1.46 (1.09-1.97) .012 247 (11.6) 29(12.3)
1.00 (0.32-3.16) .994

Clinical pregnancy loss 26 (1.5) 11 (1.9) 14350.78-3.42) .191 34 (1.5) 3(1.3)

aOR = adjusted odds ratio; Cl = confidence interval.
? Designates the reference group for the aOR.
® 30R (95% CI) with adjustments for patient age, body mass index, the largest mean follick, dian (esgifitthe number of follicles > 14 mm in diameter.

| Estradiol level and pregnancy outcome__

Scratificatiori on the basis of the Pvalue/aOR
Outcome variable dominarit follicle mean.diameter (mm) (95% ClI), Pvalue

Dominant mean follicle diameter (mm)
Age (y) 32.25 (4.02) /32.72/3.80) .003°
BMI (kg/m?) 27.37 (6.64) /27.00 (6.52) .180

.69

Duration of time between the E2 level and insemination (d) 1.80(11.92) 1479 (1.52)

Number (%) of LH surge only without trigger shot 39 (6.4) 57 (6.1) .855

Clinical pregnancy rate 160 (16.3) 186 (13.4)7 1.22 (0.98-1.50), .056
Live birth rate 125 (12.7) 151 (10.9)° 1.17 (0.92-1.48), .187
Clinical pregnancy loss 13(1.3) 24 (1.8)° .76 (0.39-1.50), .539

a0OR = adjusted odds ratio; BMI = body mass index; Cl = confidence interval; E2 = estradiol; LH = luteinizing hormone; SD = standard deviation.
? Designates the reference group for the aOR.
® a0R (95% CI) with adjustments for patient age, the mean E2 level, the largest mean follicle diameter, and the number of follicles =14 mm in diameter.

New. Estradiol level and pregnancy outcome. Fertil Steril 2023.




[etrozole use in ovulation induction

DOES THE STARTING' DAY
MATTERS?




A Randomized Clinical Trial on Comparing The Cycle
Characteristics of Two leferent Imtlatlon Days of
Letrozole Treatment in

d} VS ds (Resistant PCOS JPatients in 1UI Cycles

Staljl Nayereh Ghomian, M.D., Ashraf Khosravi, M.D., Nezhat Mousavifar, M.D.*

unction Research Center, Faculty of Medicine, Mashhad University of Medical Sciences, Mashhad, Iran

Int J Fertil Steril. 2015; 9(1): 17-26.

e are still many questions about the ideal protocol for letrozole (LTZ)

opipare iltrasonographic and hormonal characteristics of two different
initiation times of LTZ 1n Flomiphene citrate (CC) failure patients and to study androgen
dynamics during the{cycle.

ized clinical trial was done from March to No-

Materials and Methods:
miversity based IVF center. Seventy infertile

vember 2010 at the Mashha
polycystic ovarian syndrome (PCE
ment cycles were randomly divided i ps. Group A (n=35) receiving 5 mg
LTZ on cycle days 3-7 (CD3). and grou; ; gceiving the same amount on cycle

' aphi nning were clone on cycle

day 3 and three days after completion of LTZ treatment (2
5.000-10,000 TU human chorionic gonadotropin (hCG

_l

were compared between two groups. The statistical analysis w
exact test, t test, logistic regression, and Mann-Whitney U test.

Results: There were no significant differences between two groups con's

were not significantly different between the two groups.
Conclusion: LTZ is an effective treatment in CC failure PCOS patients. There are

(Registration Number:

TRCT201307096467N3).
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Front Endocrinol (Lausanne). 2022 Nov 24;13:1059609. d3 VS d5

@ Check for updates

Effect of different timing of start
open accEss ’[J letrozole initiation on Letrozole 2.5/d from MC d3 vs ds

EDITED BY

Stefano Palor_nba,_ ) ncy Outcome in for 5 days
R p%ﬁtl c.ovary synd rom e] = hCG 5000-10000 U if dominant follicle 218

Flavia Costanzi mm or urine LH kit(+)=»IUI/timed intercourse

Objective: To investigate the efficacy of oral letro
of the menstru ' ' ' '

AL Paticnts esults: Women who started LE on the 5th day of their menstrual cycle had
Design: Retros{ ' . A ‘ cumulative conception rates than those who started LE on the 3rd day

0sd o002 s| (173 of 228[75.9%]vs. 201 of 311[64.6%], P= 0.005; rate ratio for conception,
Setting: Reproc% ] | 14
Methods: I mé " 4|—/ ‘ though there were 142 of 228[62.3%] in the DS group
LE for ovulatide "] versus ‘ 2%] in the D3 group (P= 0.105). The median (IQR)
January 2016 ® 0.2 endometrial significantly (P = 0.013) greater during the D5
requirements | 1 . . .
the different st 0 1 2 3 4
menstrual cycl Cycles from Treatment to Conception
progesterone i
mg), continue
continued untif Al Patients A
determine ovull ;- — 03 § P=0.001). There were
primary outcor] | e — P HIB88N 31 of 173 conceptions in the D5 group [17 29 of 201 conceptions
Fétes, pregnandy o.4 in the D3 group [14.47%]) or multiples pregnancy (8:2% and 10.5%, respectively).
times. ':“«';0 ) Rates of other adverse events during pregnancy were similar in the two

E B treatment groups.
2 0.2+
1 Conclusion: As compared with D3 group, D5 group was associated with higher
e 0 20 o0 3h o ovulation and conception rates, shorter time-to-pregnancy among infertile
Days from Treatment to Live Birth women with the PCOS.




D3(n=311) D5(n=228) Rate ratio(95% CIl) Absolute difference (95% CI) P
OUTCOME 201/311(64.6%) 173/228(75.9%) S 1.174(1.052 ,1.311) 11.3%(3.6% to 19.0%) 0.005
Age (years)
<30 130/196(66.3%)  107/132(81.1%) — 1.222(1.074,1.391) 14.7%(5.3% to 24.1%) 0.003
\, 30 Z1/115(61. 7%) AAR/OAR(ARR R%) — 1.114(0 914 1 35R) 7. 0%(=5 8% tn0 19 R%) 0 288 J
(" BMi(kg/m2) h d3 ‘VS d 5
<185 22/29(75.9%)  19/26(73.1%) —_— 0.963(0.706,1.314) -2.8%(~26.6% to 20.3%) 0.813
18.5-25 136/215(63.3%)  117/154(76.0%) — 1.201(1.049,1.375) 12.7%(3.4% to 22.0%) 0.009
>25 43/67(64.2%) 37/48(77.1%) — 1.201(0.948,1.521) 12.9%(~3.6% to 29.4%) 0.138 ) Start
A 9\
<2 148/234(63.2% 122/162(75.3%) —— 1.191(1.044,1.358) 12.1%(3.0% to 21.2%) 0.011
L >2 53/77(68.8% 51/6°(77.3%) ——— 1.123(0.92,1.37) 8.4%(-6.0% t0 22.9%) 0.258
AMH(ng/ml) W
<4.15 54/76(71.1%)  31¥56(66.1%, —_— 0.93(0.734,1.178) -5.0%(~21.0% to 11.0%) 0.541
415-9.995  96/157(61.6%)  88/115(A%5%) b —— 1.251(1.066,1.469) 15.4%(4.5% to 26.3%) 0.007
\__>9.995 51/78(65.4%) __ 48/57(84.2%) ——=——  1.288(1.058,1.568) 18.8%(4.6% to 33.0%) 0.015_J
(" T(ng/ml) (Testosterone) i
<0.8 173/265(65.3%)  134/175(76.6%) —— 4 173(1.04,1.323) 11.3%(2.8% to 19.8%) 0.012 CODCthlOn Rate
}_T_g.s 28/46(60.9%)  39/53(73.6%) —————  4£.209(0.912,1.603) 12.7%(-5.7% to0 31.1%) 0177 |
H
<1.43 55/82(67.1%)  40/51(78.4%) —_— 1.169(0.9/0,1.441) 11.3%(~3.9% to 26.5%) 0.159 W
1.43-2.61 93/146(63.7%)  98/123(79.7%) — 1.25(145,1552) 16.0%(5.4% to 26.6%) 0.004
L >2.61 53/83..63.9%...  35/54(64.8%) — 1.045(7787,1.309). 0.9%(~15.6% to 17.2%) 09 )
05 08 11 14 17
The esti D3(r=31) D5{n=228) Rate ratio(95% Cl) Absolute difference (95% Cl) P
OUTCOME 172/311(55.3% 142/2! 3(62.3%) ) 1.126(0.977,1.298) 7.0%(—1.4% to 15.4%) 0.105
Age (years)
<30 113/196(57.7%) 94131 71.2%) —_— 1.235(1.051,1.452) 13.5%(3.1% to 23.9%) 0.013
=30 59/115(51.3%)  48/96(30.090 /=t 0.975(0.746,1.274) -1.3%(-14.8% to 12.2%) 0.85
Mi(kg/m2)
<18.5 22/29(75.9%) 15/26(57.7%) N\ ——"— 0.76(0.516,1.121) -18.2%(-42.8% to 6.4%) 0.152
18.5-25 115/215(53.5%)  93/154(60.4%) —— 1.129(0.944,1.35) 6.9%(-3.3% to 17.1%) 0.187
>25 35/67(52.2%) 34/48(70.8%) ——f——  /1.356(1.012,1.816) 18.6%(1.0% to 36.2%) 0.045
LH/FSH
<2 122/234(52.1%)  98/162(60.5%) —— 1.16(0.974,1.382) 8.4%(-1.5% to 18.2%) 0.1
=2 50/77(64.9%) 44166(66.7%) —_—— 1/27(0.81,14301) 1.7%(-13.9% to 17.3%) 0.828
. . A MH(ng/ml)
Live Bir th Rat <4.15 48/76(63.2%)  29/56(51.8%)  +—=——i 0.82(0.604,1.113) ~11.4%(~28.4% to 5.6%) 0.19
4.15-9.995 80/157(51.0%)  74/115(64.3%) —_— 1.263(1.029,1.55) 113.3%(1.6% to 25.0%) 0.028
>9.995 44/78(56.4%) 39/57(68.4%) —_ 1.213(0.932,1.478) 12%(-4.3% to 28.3%) 0.157
Front Endocrinol (Lausanne). ng/ml) (Testosterone)
<0.8 149/265(56.2%) 111/175(63.4%) —_—— 1.128(0.966,1.317) 7.2%(~2.1% to 16.5%) 0.133
2022 Nov 24;13:1059609. =0.8 23/46(50.0%) 31/53(58.5%) R E— 1.17(0.81,1.689) 8.5%(-11.1% to 28.1%) 0.397
TSH
<1.43 46/82(56.1%) 32/51(62.7%) ——— 1.118(0.841,1.488) 6.7%(-10.4% to 23.8%) 0.449
1.43-2.61 80/146(54.8%)  80/123(65.0%) —— 1.182(0.973,1.436) 10.2%(-1.5% to 21.9%) 0.088
>2.61 46/83(55.4%) 30/54(55.6%) e — 1.002(0.738,1.362) 0.1%(-16.9% to 17.1%) 0.988
I 1 1 1
0.5 1 1.5 2

The estimates



Variable D3 (n=311) D5 (n=228) Rate ratio (95% CI) Absolute difference (95% CI) P
No. of ovulations/total treatment cycles 388/640 (60.6%) 2877405 (70.9%) 10.2% (4.3% to 15.9%) 0.001
ET (mm) [median (IQR)] 8.0 (7.0 to 10.0) 9.0 (8.0 to 10.0) 0.013

‘Maximum follicle diameter 188 (L77 t0 197)  1.84 (175 to 1.95)
Conception 201/311 (64.6%) 173/228 (75.9%) 1.174 (1.052 to 1.311) 11.3% (3.6% to 19.0%) 0.005
Pregnancy 1 172/311 (55.3%) 146/228 (64.0%) 1.158 (1.007 to 1.331) 8.7% (0.4% to 17.0%) 0.042
Singleton J 154/172 (89.5%) 134/146 (91.8%) 1.025 (0.955 to 1.1) 2.3% (-4.1% to 8.7%) 0.495
Twins 2 6/172 (9.3%) 12/146 (8.2%) 0.884 (0.432 to 1.807) -1.1% (-7.3% to 5.1%) 0.734
Multiples 18/172,(10.5%) 12/146 (8.2%) 0.785 (0.391 to 1.576) -2.3% (-8.7% to 4.1%) 0.495
Pregnancy loss
Total losses among subjects who conceived 31/173 (17.9%) 1.242 (0.781 to 1.975) 3.5% (-4.0% to 11.0%) 0.359
Biochemical factor or no fetal heart motion 21/201 (10.4%) /173 (11.6%) 1.107 (0.621 to 1.972) 1.1% (-5.3% to 7.5%) 0.731
Ectopic pregnancy 8/201 (4.0%) 70040 (4.0%) 1.017 (0.376 to 2.746) 0.1% (-4.0% to 4.0%) 0.974
Loss after observed heart motion 0/201 (0.0%) 3 2.3%0.1% to 4.5%) 0.045
Events among ovulated cycles
Conception 201/388 (51.8%) 173/287 (60.5%) 017 to 1.331) 8.5% (0.9% to 15.9%) 0.029
Singleton pregnancy 154/388 (39.7%) 134/287 (46.7%) 7.0% (-0.5% to 14.5%) 0.069
Singleton live birth 154/388 (39.7%) 130/287 (45.3%) 5.6% (-2.0% to 13.1%) 0.145
Events among subjects who ovulated
Conception 201/287 (70.0%) 173/210 (82.4%) 12.4% (4.7% to 19.5%) 0.002
Singleton pregnancy 154/287 (53.7%) 134/210 (63.8%) 1.189 (1.025 to 1.379) 0.2% (1.4% to 18.6%) 0.024
Singleton live birth 154/287 (53.7%) 130/210 (61.9%) 1.154 (0.992 to 1.342) 0.067

B.SNM 16.8%)

Categorical data: % (n/N); Ovulation was defined as serum progesterone level over 5ng/ml within one cycle; IQR, interquartile; ET, endometrial Whe day of intramural injection

of HCG); Conception was defined as a serum level of human chorionic gonadotropin that was positive; Pregnancy was defined by the presence of fetal heart movements on ultrasound.

d3 vs ds
start

ront Endocrinol (Lausanne). 2022 Nov 24;13:1059609.
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B Letrozole versus laparoscopic ovarian drilling in clomiphene
citrate (CC)-resistant PLOS women




@ CrossMark

Letrozole versus laparoscopic ovarian
drilling in clomiphene citrate-resistant
women |th polycystlc ovary syndrome: a
systema w and meta-analysis of
rand0m|ze rolled trials

ping Cheng’, Wei Xia””™ and Changhong Zhu™”"
Reprud Biol Endocrinol. 2019 Feb 6;17(1):17.

Qiong Yu'", Shifu Hu”', Yingying Wang

Abstract 4
The objective of this systematic review was to examine t e and to compare the effectiveness of letrozole
10

(LE) versus laparoscopic ovarian drilling (LOD) for the inductiore€ ulathpn in women with clomiphene citrate
(CC)resistant polycystic ovary syndrome (PCOS). The PUBMED, Welf o
searched systematically for eligible randomized controlled trials (RCTs) frg afish language articles published

(EGArANCNEVISHBRANGES) (rclative risk [RR] 1.12; 95% confidence interval [Cl] 0.93 to 1.34;

patients, three studies), (FTEGNaNGIEe (RR 1.21; 95% Cl 095 to 1.53; P=0.12, I> = 0%, 621
(BIRRIFETENRR 1.27; 95% Cl 096 to 1.68; P=009, I> = 19%, 541 patients, three studies), and
Cl 03 to 161: P=040, 1> =0%, 621 patients, four studies) between the two groups. These results indi
and LOD appear to be equally effective in achieving live birth rate in patients with CC-resistant PCOS|

Keywords: Letrozole, Laparoscopic ovarian drilling, Polycystic ovary syndrome, Ovulation induction
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Fig. 2 Letrozole (LE) versus laparoscopic ovarian drilling (LOD): rates of ovulation and pregnancy. (a) Ovulation rate. (b) Pregnancy rate. (c) Live |
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injection. (a) Abortion rate. (b) Endometrial thickness at HCG injer_'tl'on|
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é) Cochrane Letrozole compared to laparoscopic ovarian drilling
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Cochrane Datab -0.01 to 0.01; 260 participants; 1 study; low-quality evidence). There is low-quality evidence that pregnancy rates are similar (OR 1.28, 95%
C10.94 to 1.74; 774 participants; 5 studies; 12 = 0%; moderate-quality evidence). There is insufficient evidence for a difference in miscarriage
rate by pregnancy .66, () .30 to 1.43; participants; 5 studies; |14 = 0%; moderate-quality evidence), or multiple pregnancies
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B Whether the pre-treatmert £haracteristics had the predictive
value for the ovarian response to letrozole




Letrozole induction of ovulation in women with
clomiphene citrate-resistant polycystic ovary
syndrome may not depend on the period of infertility,
the body mass index, or the luteinizing hormone/
follicle-stirealating hormone ratio

Letrozole induction of ovulation in ¢ifomipheyie citrate-resistant women with polycystic ovary syndrome is
associated with an ovulation rate of 54°6% /ind pregnancy rate of 25%. There was no significant difference
between letrozole responders and nonrespondeps in fagez period of infertility, body mass index. waist
circumference, LH, ESH, or LH/ESH ratio. (Feftil Sterii® 2006:85:511-3. ©2006 by American Society for
Reproductive Medicine.) Y —

Clinical characteristics o’ letrozole responders and letrozole nonresponders.

Responders Nonresponders

Variable (= 24) (n = 20) Significance
Age (years) 26 [ + 421 28.35 + 4.36 NS?
Period of infertility (y) 4.06 3.29 5.05 +2.29 NS?
BMI (kg/m?) 30.07 = 223 29.06 * 3.59 NS
Waist (cm) 99 +~ 9.5 101 + 8.41 NS?
Waist/hip ratio 0.89 = 0.04 0.90 = 0.04 NS?
Menstrual pattern:

Oligomenorrhea: no. (%) 16 (66.66%) 14 (70%) NSP

Amenorrhea: no. (%) 8 (33.33%) 6 (30%0) NSP
Hirsutism: no. (%) 15 (62.5%) 13 (65%) NSP
LH (IU/mL) 16.7 = 3.21 17.9 + 3.65 NS
FSH (IU/mL) 6.5 = 1.62 6.8 = 131 NS®
LH/FSH ratio 2.68 = 0.48 2.66 = 0.45 NS

Note: NS = not significant; BMI = body mass index.
Variables are given as mean + SD.

P = .05.

@t test.

b 2 tests.

Elnashar. Letrozole induction of ovulation. Fertil Steril 2006.




Guo et al. BMC Endocrine Disorders (2023) 23:90 BMC Endocrine Disorders
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RESEARCH ~ OpenAccess
Letrozole 2.5 mg/d from

: .. : ® :
Predictors of response to ovulation induction == MCday 3~7no trigger

using letrozaie in women with polycystic The cumulative ovulation rates
ovary syndromg of patients with menarche <
13.5y, LH/FSH ratio < 1.83,
AMH < 9.78ng/ml, and FAI <
' Abstract 5.99 were significantly higher.

Background This study aimed to evaluate the predictive value of the initial scil =niiyg characteristics of women with
anovulatory polycystic ovary syndrome (PCOS) who did or did not respond tg’ .5 mq letrazole (LET).

Methods The clinical and laboratory characteristics of women with PCOS wio undestve it LET treatment were Th 1 .
evaluated. Women with PCOS were stratified according to their responses to LET {25 mi /. Thegs@teqtial predictors of e cumulative pl‘egnanCY rate
their responses to LET were estimated using logistic regression analysis.

Results Our retrospective study included 214 eligible patients with a response to 2.5 mg LE (n=X /) asfosesponse Of patlents Wlth FAI < 5'99 was

to 2.5 mg LET (n=83). PCOS patients who responded to 2.5 mg LET showed better outcomes titart thf Je who ¢id . L .

not (2.5 mg LET) for pregnancy rate, live birth rate, pregnancy rate per patient, and live birth rate per [ atieris,Logigtic SIgnlflcantly hlgher than that Of
regression analyses showed that late menarche (odds ratio [OR], 1.79 [95% confidence intervals (ClI), 1.22%3 24], ) . .

P=0003), and increased anti-miillerian hormone (AMH) (OR, 1.12 [95% CI, 1.02—1.23], P=002), baseline lutein¥ing | patients with FAI = 5.990.

hormone (LH)/ follicle stimulating hormone (FSH) (OR, 3.73 [95% Cl, 2.12-6.64], P< 0.001), and free androgen indesx —
(FAI) (OR, 1.37 [95% CI, 1.16-1.64], P<0.001) were associated with a higher possibility of no response to 2.5 mg LET.

Conclusions PCOS patients with an increased LH/FSH ratio, AMH, FAI, and late menarche may need an increased
dosage of LET for a treatment response, which could be helpful in designing a personalized treatment strategy.

Keywords Polycystic ovary syndrome, Letrozole, Ovulation

Zaixin Guo', Shuwen Chen', Zhiyan Chen?, Pari¥du’, Yafhfang Had™and Qi Yu"”

Table 3 Univariate and multivariate regression analyses that compare variable clinical markers with reSpectiye tutcomes

Univariate* Multivariate*
Variables OR (95% Cl) P-value OR (95% Cl) ) P-value
Menarche 1.99 (1.45-2.75) <0.001 1.79 (1.22-2.64) 0.003
AMH 1.20 (1.10-1.30) <0.001 1.12 (1.02-1.23) 0.02
Baseline LH/FSH 3.02 (1.94-4.80) <0.001 3.73(2.12-6.64) <0.001
FA 141 (1.20-1.66) <0.001 1.37 (1.16-1.64) <0.001

AMH anti-mdllerian hormone, FSH follicle stimulating hormone, LH luteinizing hormone, FA/ free androgen index
*Adjusted for age



Ovarian Response can be Predicted in Women with PCOS
who have Ovulation Induction with Letrozole

Ozlem Karabay Akgul and Hakan Guraslan

ity of Health Sciences Istanbul Bagcilar Research and Training Hospital,
| Istanbul, Turkey

Department of Obstetrics and Gynaegoiog y, Uni

.

Letrozole 5 mg/d from MC day 3~7
ABSTRACT =>»Ovidrel 1 amp if dominant follicle 218 mm=>IUI

Objective: To compare the clinigal, metzo ic, and hormonal characteristics of patients with and without selected dominant folli-
cles in infertile women with PCOS wiho uéed letrgzaoie for ovulation induction.

Study Design: A descriptive cohort study.

Place and Duration of Study: Departmeiit of Obstetrics and Gynaecology of Bagcilar Research and Training Hospital, Istanbul,
Turkey, from October 2019 to November 2021.

Methodology: Eighty-eight female patients with PCQOS,//ho‘underwent ovulation induction by giving 5 mg/day letrozole, were
screened for demographic characteristics, laboratory vaitas, and« ‘minant follicle development. Those who were given letrozole as
the first treatment agent, those who took clomiphene citratef(CC andstarted letrozole the following month, and those who were
treated with letrozole and given letrozole again were recorded Stpar cely. | eventy-five patients responded to letrozole and devel-
oped a dominant follicle; 13 patients did not develop a dominant follitle. 7 radiGid values were determined for statistically signifi-
cant parameters between patients with and without dominant follicles.

Results: Follicle development occurred in 85.2% of the women. A statisticaliy s/ /nifiCant vagiable in clinical and metabolic values,
between ovulating and non-ovulating groups could not be found. There was a significant difierence between the two groups for the
serum AMH value, total testosterone value, and FSH level. The authors found that follicle resporise was higher in those with AMH
values less than 11.89 ng/mL, FSH levels higher than 6.25 lu/L, and total testosterone less than/0.96 no/mL. In this study, the preg-
nancy rate was found to be lower than in the literature (11%).

Conclusion: Among the women with PCOS who had ovulation induction with letrozole, follicle developmerit wasshigher in women
with lower FSH, androgen and AMH values.

Table Ill: ROC curves of hormone values in follicle development and diagnostic performance.

AUC 95% CI P Threshold Sensitivity 95% CI PPV

Specificity 95% CI NPV
AMH 0.84 (0.69-0.99) <0.001 <11.89 0.87 (0.77-0.92) 0.97 (0.90-0.99)
0.84 (0.57-0.96) 0.52 (0.41- 0.63)
FSH 0.68 (0.51-0.85) 0.041 >6.25 0.64 (0.52-0.74) 0.94 (0.86-0.97)
0.77 (0.49-0.92) 0.27 (0.18-0.37)
Total testosterone 0.83 (0.68-0.99) <0.001 <0.96 0.95 (0.87-0.98) 0.95 (0.87-0.98)
0.69 (0.42-0.87) 0.69 (0.58-0.78)

] Coll Physicians Surg Pak. 2023 Feb;33(2):217-221.
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B [ etrozole resistance: extended use?

B Ovulation induction using letrozole combined with other
agents (dexamethasone/clomiphene/gonadotrepin/metformin)




LE resistance

EXTENDED USEOK
LETROZOLE




Extending letrozole treatment
duration is effective in inducing
ovulation in women with polycystic

ova l'y Syn'A ro_rn ea nd hypothesized that longer treatment with LE could extend
QlZn the “FSH window”, thereby inducing follicle growth in
etrozoie resisiance g g

patients who initially do not respond to routine treatment

VK

Xiuxian Zhu, M.D.*® and Yonglun Fu, M.D., PhD 2

“Department of Assisted Reproductive Medicine, Shanghaf First Mafrnity andynfant Hospital, School of Medicine, Tongji
University, Shanghai, People’s Republic of China; L’Shanghai Key Lajforatory offMaternal Fetal Medicine, Shanghai Institute
of Matemal Fetal Medicine and Gynecologic Oncology, Shanghai®§irst Matgfnity and Infant Hospital, School of Medicine,
Tongji University, Shanghai, People’s Republic of China

Fertil/steril 2023;119:107-13.

Objective: To evaluate whether extending letrozole (LE) treatment duration could indue ov latior “ii women with polycystic ovary
syndrome (PCOS) who previously failed to ovulate after a 5-day regimen of 5 mg LE dail; or¢ teast 1 yvulation induction cycle,
defined as “LE resistance”.

Design: Retrospective cohort study.

Setting: Tertiary care academic medical center. Chin a

Patient(s): A total of 69 women with PCOS and LE resistance were included.

Intervention(s): The duration of LE treatment was increased in a stepwise manner (named as “2-step extended” - regumen”): a 7-day . .

regimen of 5 mg LE daily was prescribed in the first ovulation induction cycle, and if ovulation did not occur, a 10-day regimen was ‘tlmed lntercourse, nOt ART
prescribed in the subsequent cycle. .

Main Outcome Measure(s): Ovulation rate was the primary outcome. Clinical pregnancy rate, live birth rate, spontaneots ovulation \‘ NO trlgger

rate, and ovarian hyperstimulation syndrome rate were the secondary outcomes. .

Result(s): Of the 69 patients, 48 ovulated after the 7-day and 16 after the 10-day regimen. Overall, the cumulative ovulation ‘ate 1t

reached 92.75% (64/69) after the 2-step extended LE regimen, with a cumulative clinical pregnancy rate of 31.8!’3‘1; (22/69) and a ‘ RC‘ rospeCtlve COhort
cumulative live birth rate of 24.63% (17/69). All patients ovulated spontaneously without exogenous trigger agents and none

experienced ovarian hyperstimulation syndrome.

Conclusion(s): Extending LE treatment duration is a feasible method for inducing ovulation in women with PCOS and LE resistance.

(Fertil Steril® 2023;119:107-13. ©2022 by American Society for Reproductive Medicine.)

LE resistance Def.: failure of ovulation after a 5-dayregimen of
5 mg of LE per day for at least 1 cycle




B >-step extended LE regimen for women with
PCOS’and LE resistance: a 7-day regimen of 5 mg
LE daily {starting on MC d2, 3, or 4) was
prescribed inthe first ovulation induction cycle,
and if ovulation did pot occur, a 10-day regimen
was prescribed in the fubsequent cycle

7-day 5mg/d +2-4d Q2-4d EM+Follicular‘moritoring (TVS) & E2,FSH,LH, P
MC d2—4 D G G S | until the confirmation of ovulation

v !

10-day 5 mg/d no response=no follicle >10 mm, E2/470 g/mL, and P<1.ong/mL
within 14 days after the last dose of LE

Fertil Steril 2023;119:107-13.




Patient characteristics.

Characteristic Value

No. of patients 69

Mumber af ruclac (n) an

Maternal age (y) 3048+ 3.7

BMI (kg/m?), n (%) 24.8 +4.26
=185 2 (2.9%)
18.5-25 37 (53.62%)
25-30 24 (34.78%)
>30 6 (8.7%)

Infertility duration (y) 351+ 1.88

Type of infertility, n (%)
Primary infertility
Secondary infertility

55 (79.71%)
14 [BQ.29%)

Ovulation
=disappearance of a follicle >14 m
+E2 | >50%+ ! P>1.0 ng/mL,
or
P>5 ng/mL followed by pregnancy or menses

VK

69 PCOS women who failed to ovulate with
5 days-regimen of 5 mg LE daily were included

PCOS diagnosis, n (%) 7 days-regimen of
Polycystic ovaries 59 (100%) 5 ma LE dail
Hyperandrogenism (clinical or 2(2.9%) 9 y
laboratory) \ /
Menstrual dysfunction 69 (100%)
AFC in both ovaries, n (%) 38.25 + 12.78 48/69
<40 42 (60.87%) y
40-59 22 (31.88%) | Nogesponders Responders
>60 5(7.25%) 121 =48
Menstrual dysfunction, n (%) |_ l‘ i )._ n )
Oligomenorrhea 58 (84.06%) l
Amenorrhea 11 (15.94%) =7 -
Fallopian tube patency, n (%) 10 daysyregimen of
One patent tube 3 (4.35%) 5 phg LE dail o
Bilateral patent tubes 41(59.42%) A Clinical pregnancy
No test records 25 (36.23%) (n=17)
AFC = antral follicle count; BMI = body mass index; PCOS = polycystic ovarian syndrome. ;
Zhu. Extended letrozoke regimen in PCOS. Fertil Sterif 2022, 1() ( 21
Nonresponders Responders | —
=16 ive pir
(n . ) | (n=14)
Overall, after the 2-step extended LE regimen, *
the cumulative ovulation rate reached Filsica) przgransy
92.75% (64/69), with a cumulative CPR of ¢
31.88% (22/69) and a cumulative live birth of
Live birth
24.63% (17/69). _ : :
453 (17/69) =3 Fertil Steril 2023;119:107-13.




Measured parameters in patients who ovulated after the 2-step extended letrozole treatment.

Measured parameters 7-Day regimen 10-Day regimen Pvalue

No. of patients 48 16

Number of cycles 48 16

No. of follicles =14 mm (n) 1.35 + 0.53 131+ 0.48 .842°

No. of follicles >18 mmn) 1.02 £ 0.56 1+0.52 .984°

Largest follicle size (mn, 215+ 363 2041+ 475 2129

Time to ovulation ((day: from ne first dose of LE to ovulation)| 19 + 3 04 17.44 + 3.01 158

Endometnal thickness (mil. (before svviation) 10.58 £+ 2.63 10.8 £ 2.74 .609°

No. of spontaneous ovulatior]ff§, 48 16

OHSS (n) . 0 0

Biochemical pregnancy rate, % 37.5% (18/48) 37.5% (6/16) 1.000
(n)

Clinical pregnancy rate, % (n) 3442% (17/48) 31.25% (5/16) 761

Multiple/ pregnancy rate, % (n) 5.80%(1M7) 20%((1/b) 411°

Ectopic pregnancy rate, % (n) S458% (147) 0% (0/5) 1.000°

Early miscarriage rate, % (n) 388% 1 7) 20% (1/5) A11°

Late miscarriage rate, % (n) 0% W15 20% (1/5) 227°

Live birth rate, % (n) 29.17%%1448) 18.75% (3/16) .525°

Data are means + standard deviations. There were no signifi@ant differences between groups:
# Mann-Whitney U test (for continuous variables).
® Fisher's exact test (for categorical variables). OHSS = ovarian hyperstimulation syndrome.

Zhu. Extended letrozoke regimen in PCOS. Fertil Stenl 2022. . .
EM thickness: No.durations

The largest follicle diameter dependent reduction. The time to ovulation (days
A 36- @ 2~ Only 2 women in each ,{. from the 1* dose of LE)
E »] 31.3mm £ 1] group had EM thickness of 4%, /11~23d

——— ~ 474 P . E —>

@ 304 . 29.3 Im ¢ 164 <7 min c 22 12~21d
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Serum hormone levels during ovarian
stimulation in ovulatory cycles
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Fertil Steril 2023;119:107-13.
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Who tends to ovulate via extended use?

Supplemental Table 1 Unadjusted and adjusted ORs for ovulation in patients undergoing

two-step extended letrozole treatment-

Fertil Steril 2023;119:107-13.

Unadjusted OR (95% P P .
Ve ables- Adjusted OR (95% CI)-
CI)- values value~

Maternal age/years)e / 0.788 (0.594-1.046)c  0.099:  0.688 (0.459-1.032)c  0.07¢ =

BMI (kg/m?)e 0.851 (8.705-1.027)«  0.092« 0.787 (0.567-1.093) 0.153¢ .
Infertility duration 8
1,034 (0.631-1,604)«  0.894. 0.97 (0.491-1.913)« 0.929.

(vears)s
AFC (n)e o
<400 8(0.43-148:86)= 0.163» 2.778 (0.056-138.846) 0.609+ .
40-59-  1.267 (0.107-14.949) (@ 551« 0.13 (0.002-6.985)« 0.316¢ .
=60 References — References — .
Menstrual cyclicity (n)e a

Oligomenorrheas  10.5 (1.514-72.811)« 0.017- 21.07741.057-420.386) 0.046+ .

Amenorrhea « References —a Referefices — .

Abbreviations: OR, odds ratio; CI, confidence interval; BMI, body mass/index; AFC, antral
follicle counte

Menstrual cyclicity was an independent risk factor for angvulation—
Oligomenorrhea (35d~<3M interval) vs amenorrhea (33M interval):
21.077 times more likely to ovulate

The severity of menstrual dysfunction may potentially reflect

the sensitivity of the ovaries to LE
--menstrual history may help determine the initiation and duration
of LE treatment and reduce the rates of nonresponse among women
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poLycystic ovArY synorovE [

Extended letrozole therapy for ovulation induction in
clomiphene-resistant women with polycystic ovary
syndrome: a novel protocol

Ahmed Badawy, M.D.,* Alaa Masbah, M.D.,* Ayman Tharwat, M.Sc.,” and Mohamed Eid,

phese-resistant polyCystic ovary syndrome (PCOS).
Dezign: Prospecyive randomized controlled study.

Setting:, Univessity teaching’.spital and a private practice.
Palient(s).\Te study comprises’ 08 patients with clomiphene-resistant PC
Intervention(s): Patients werg’ _ndon .y allocated to treatment with eithe
cycles) or short letrozole thed py (n = 110; 225 cycles).

Main Outcome Measure)s” Number of gros” 2 and mature follicles,
metrial thickness, occurrency of pregnadey [ d miscarriage.

Result(s): The number of ovalatiggatiedy’ jas greatesin thenzul vs. 61.8%), but without
statistical differences. The total numbersof Sllicle” iring ation was significan(® greater in the long letro-
zole group (6.7 £ 0.3 vs. 3.9 4+ 0.4). The . nbery follicl; 14 mm £ mm were significantly greater in

preu:anaendmuinl thickness or endome-

the long letrozole group. There was no significant fference
i i i ncy occurred in 28 of 225 cycles in

108:; 219

trial thickness at the time of hCG administration be’ veen the

the short group (12.4%) and 38 of 219 cycles ( e Jor ‘up, and the difference was statisti-
cally significant.
Conclusion(s): The long leirozole protocol (10
pregnancies than the shon letrozole theg
for Reproductive Medicine.)

Key Words: Letrozole, clomipy

o maturefiollicles abd subsequently more
2 192:276-9. ©2009 by American Society

drrate (CC) is still
ion in this con-

of clinical ways. Alth
the traditional thera
dition, clomiphe

gezative feedback. As a result, FSH secretion
Ngting the development of ovarian follicles.
Preliminary studies have reported that aromatase inhibitors
were useful for inducing ovulation and in superovulation (2,

MCdi-5: 5 mg of letrozole < MCdi-10: 2.5 mg of letrozole

(2.5mg. 5mg. and 7.5 mg) on ovidation (4). So fur, there have
been no studies looking for the optithym durafion of letrozghe
therapy. The intention of the present study,y'as to evaluat/ the
effect of extended letrozole protocol compared with short le-
trozole protocol in the management of clomipheneesistant
women with polycystic ovary syndrome.

MATERIALS AND METHODS

The study comprised 218 women (444 cycles) with clomi-
phene-resistant PCOS among those attending the gynecology
outpatient clinic in Mansoura University Hospitals, Egypt.
and a private practice setting in the period from December
2005 to December 2007. The diagnosis of PCOS based on

tha revized MWW caneenans on disonnetie criteria and lono.
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Ovulation induction with letrozole and dexamethasone in infertile
patients with letrozole-resistant polycystic ovary syndrome g

Michael F. Neblett II'2 - Sarah C. Baumgarten'? - Samir N. Babayev'~ - Chandra C. Shenoy'? ‘tlmed intercourse/IUI

| | o @ LH kit if dominant follicle
Received: 10 November 2022 / Accented: 25 April 2023 / Published online: 2 May 2023
© The Author(s), under exclusive lic/' .ce to Springer Science+Business Media, LLC, part of Springer Nature 2023 >14 mm or hCG trlgger at
Abstract follicle 20 mm assumed

Purpose To assess efficacy of adjuv at dexamethasene during letrozole cycles for ovulation induction (OI) in women with
letrozole-resistant polycystic ovary syndrgme (PC@S).
Methods We retrospectively evaluated 42 cyeles/Of OI froimf 28 infertile women with letrozole-resistant PCOS Between Sep-
tember 2019 and November 2022. Letrozole was initiated on cyc’e day 3 for 5 days and increased via a stair-step approach to
7.5 mg as indicated. Patients were deemed letrozole-retistant if/io dominant follicle was identified on transvaginal ultrasound
following this dose. Resistant patients then received 5 additional daysaf letrozole 7.5 mg with low-dose dexamethasone
0.5 mg for 7 days and had a repeat ultrasound. The primary outcom’ was ovulation rate determined by the presence of a

/1/ +3-5d or \
MCd3 FMCd%-lz 1+ daysﬁ (Caeck ovulation: urine LH kit if follicle >14 mm or
\ | v post © Iggc v appropriately timed menses/implantatior
5-day 2.5~7.5 mg/d no response=no follicle >14 mam
(stair-step if no response on TVS) foiIOWIng 7.5 mg/d of LE

---------------------------------------------------------------

: 5 more days of LE 7.5 mg/d
: +7-day dexamethasone o.5 mg/ d /

k - -4 4 .

Glucocorticoids:
1. suppress adrenal androgen production, which may decrease hyperandrogenic-angvulation.
2. appear to modify GnRH pulsatility to increase FSH release

Journal of Assisted Reproduction and Genetics (2023) 40:1461-1466
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Table 1 Patient characteristics (79%) (21%)
Overall Missing (%) Responders Non-Responders P-value o
n=28 n=22 n=6 \/ L
Age, years 30 (27-31) 30 (27-31) 27 (24-30) 0.2
Body mass index, kg/m” 30 (26-37) ( obesity) 32 (26-38) 27 (24-33) 03
Race, n (%)
Wihite/Non-Hispanic 24 (86) 20(91) 4(67)
! hite/Hispanic 2(D 0 2(33)
Asian 2(7) 2(9) 0
Rlack. P 0 0 0
Infertility dura. =, yrars 2 (1-3) 1(1-2) 3(24) 0.02*
Cycle regularity. s (%) 0.1
Oligo-ovulatory 16 (57) 15 (68) 1(17)
(with the addition  Anovulatory 12 (43) 7(32) 5(83)
of dexamethasone) Number of treatment cycles 1= 1(1-1.75) 1.5 (1-2) 0.3
Total testosterone., ng/dL 51(4-T70) 5(18) 51 (40-66) 53 (46-69) 0.5
Free testosterone. ng/dL 142(0.82-147) 9(32) 1.08 (0.75-1.38) 1.28 (0.96-2.61) 0.5
Dehydroepiandrosterone Sulfate, meg/dL 218 (142391 10(36) 224 (146-328) > 186(141-252) 0.8 ]
Follicle-stimulating hormone, IU/L 5.3 (4.3—5 4 -71 R5) 5.7 (4.7-6.5) 5.2(4.1-5.3) 0.6
Luteinizing hormone, IU/L 10.5 (8.9-15.8) y’ o 10.5 (9.1-18.6) 10.7 (9.6-11.9) 0.8
Anti-Mullerian hormone, ng/mL 12 (8.1-19) 4( ) 17 (9.6-19) 9.3 (8.5-11) 0.3‘
Glycemic status, n (%) (Pre-treatment OGTT/ fasting glucose/"Hb hic) 08
Normal 20 (71) 16 413) 4 (67)
Impaired 3(29) (IIO DM) 6(27) 2(33)
Partner total motile sperm count (X 10%) 123 (64-191) 6 (2!}b 118 (604191) 154 (125-191) 0.3

The asterisk indicates statistically significance. p<0.05 ~ Journal of Assisted Repraduction/and Genetics (2023) 40:1461-1466

*Values are in medians (1st and 3rd interquartile ranges) unless stated otherwise
+3-5d or
FMCd%—u +7 days- Ovulat1.0n= urine LH kit (+) .,' pogt—hCG. trigger
: v~ appropriately timed menses/implantation
Eno response=no follicle >14 mm

MC d3

5-day 2.5~7.5 mg/d
(stair-step if no response on TVS)

5 more days of LE 7.5 mg/d
+7-day dexamethasone 0.5 mg/ d




Response cycles Live birth®  No live birth®  P-value
n=35 n=7 n=28
Endometrial stripe thickness, mm 7(2) 6(3) 7(2) 0.5
Number of measurable follicles > 10 mm 2(1.4) 2(0.6) 2(1.5) 0.6
Leading follicle size, 19 (4) 19 (4) 19 (4) 0.8
Ovulation detectioﬂ&%] 0.8
hCG trigger 29 (83) 6 (86) 23 (82)
Ovulation predictor kits 6(17) 1(14) S(18)
Treatment modality, n (%) 0.7
Timed intercourse 5(71) 22 (79)
Intrauterine insemination 2(29) 6 (21)
*Values are in means (standard deviation) unless stat therwi
P35 of 42 cycles responded after the addition of dexamethiso included in live birth verses no live

birth analysis

Live Birth

Clinical Pregnancy

Positive Serum hCG

0% 10%

20%

30% 40%

M Per Cycle mCumulative

50%
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TVS on MCdi2-14

Ve

enriching | engaging | empovwring PCOS’ 18_39 Y/O (nOt identif
| ) Check for “pdﬂf“\patients resistant to letrozole

Short Communication

Comparison of ovulation induction with

letro-ole plus dexamethasone and letrozole
al infertile women with polycystic
ovariai. dise is¢:An RCT

Farahnaz Farzan #.D., Faterieh Afshar? M.D.

Letrozole 5 mg/d from MCds3-7 for 5 days

sarch Center, Zahedan University of Medical

+ Dexamethasone 0.5 mg/d from MCd 4-15

"Infectious Disease and Tropical Medicine R
Science, Zahedan, Iran.
27ahedan University of Medical Science,

Background: Infertility is characterized by the inability
after 6 months or more with unprotected and

a successful pregnancy
rse. In developing
ould be male factor

or female factor, or mixed factor.
Objective: This study was conducted with the aim of comparisonthe

120 women aged 1532 vears old with
polycystic ovary svadrome (PCODy

to letrozole alone and letrozole plus dexamethasone in infertile wome
ovarian disease (PCOS).

Excluded (n =109

Materials and Methods: This randomized clinical trial was conducted on 12@
women with PCOS referred to Ali-Ebne-Abitaleb hospital, Zahedan, Iran from February

to August 2017 into two groups: group | received letrozole alone and group |

i Randomized in= 1200

/™ N\ |
Letr%g'ol;p in=dll}

[

N /N |

recived letrozole plus dexamethasone. The endometrial thickness, follicle diameter,

and owvulation were evaluated and compared by ultrasound on days 12 to 14.
Results: The mean thickness of endometrium was not different between two groups.
Pregnancy rate was 8% in letrozole group and 23% in Letrozole plus Dexamethasone

] Letrozolz plus dexamethasone group (n = 60)
Analysis

Dexametasone)

= i m— isti |
[;_) _0.024). Also, the mean diameter of follicles in two groups were not statistically Anal }€= €0 Analyzed = 60
significant. |
Conclusion: Overall, this study showed that dexamethasone may increase pregnancy \/
te.
fate Variables Group | (Letrozole) Group Il (Letrozole P-value

* Data presented as Mean + SD, ** Data presented as n(%), a: Independent t test, b: Chi-square
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Combined letrozole and clomiphene versus
letrozole and clomiphene alone in infertile
patients with polycystic ovary syndrome

Ehus a[r}u:l_e w;sei::lisrneedn:na;:eTf:‘g;wing Dove Press journal: CC failed LfeplrodZOIe LetI'OZOle
2E:ufcemst:i:lzn|3 * 7 alle X4 +CC
Wumberaf simes this article has been viewed X6 CYCIQS CYC]ES

Masomeh Haiis hafiha' Backgrour/d: Polycystic ovary syndrome (PCOS) 1s the most common endocrine disorder in
Meisam Dehghanz worhen of childbeapingege (6.8%—18%), 1s among the most common causes of infertility due to
MNazila Kiarang' ovulation factors/and accoyhts for 55%—70% of infertility cases caused by chronic anovulation.
Nahideh Sadegh-Asadi' In this study, wg used a gombination of letrozole and clomiphene in patients resistant to both
Seyed Navid Shayegh3 drugs individually, “agd studied thepdffects of this combination in ovulation and pregnancy in
Mohammad Ghasemi-Rad? resistant PCOS patients.

Methods: The study populaiiin included nfertile couples diagnosed as PCOS in the wife.
'‘Department of Gynecology,

Reproductive Health Research Center, X o ) N\ ]
Urmia University of Medical Sciences, dominant follicle, and were then put on¥_roz’ ‘e for f/ ur cycles. Patients who were unable to

The women used clomiphene for atNgasty ( cyclgpan order to ovulate after failure to form the

*Urmia University of Medical Sciences,  form the dominant follicle were enrolled on 1€ rozolsl .ndg®minhene combination therapy.
‘Gulf Medical University, Ajman,

United Arab Emirates

Results: One hundred enrolled patients underwent 257 { ‘cles of & copihination of letrozole and
clomiphene, in which 213 were able to form the dominaig fol ®le #62.9% )and 44 were unable
to do so (17.1%). The number of mature follicles was 2.34+1. 1. THe mean eptometrial thickness
in patients on the day of human chorionic gonadotropin administration jvas 8.17£4 3" mm. The
pregnancy rate was 42%.

Conclusion: According to the results of this study, it can be proposed that #a PCOS patients
resistant to clomiphene and letrozole used as single agents, a combination of the tWwaArugs can
be administered before using more aggressive treatment that may have severe complications or
surgery. This combination may also be used as a first-line therapy to induce ovulation in severs
cases of PCOS n order to save time and expense.

Over a period of 3 years, 100 PCOS patients who were resistant to
clomiphene and letrozole were enrolled into the study. A dose of 5
mg Letrozole every night and 100 mg clomiphene every day after
lunch was prescribed for 5 days from MC day 2 or 3

Drug Des Devel Ther 2013;7:1427-31.



Table 2 dreatment outcome in patients

Formation of dorinapt follicle

Number of dominant follifies

Mean endometrial diametei<{iy m)

Number of recombinant human “olliClg=stimulating
hormone treatments used

Occurrence of pregnancy

Miscarraige

Single fetus

Twin fetus

213 (82.9%)
2.3+1.1
8.17+1.3
3.7+0.9

42 (42%)
10 (23.8)
37 (88%)
5(12%)

Note: Data are mean * standard deviation, or mean (percentage).




A randomized controlled trial of Y
combination letrozole and

clomiphene citrate or letrozole alone
for ovutation induction in women with
polycystic ovary syndrome

Rachel B. Mejia, D.O., Karen M. sumn (nof1dentify patients resistant to letrozole)
and Bradley J. Van Voorhis, M.D. 1.
on cycie ¥ ave~3-7 for one treatment cycle:
2.5 mg letruzo!2 Aaily vs.
Fertil Steril. 2019;111:571-8 ' a combination ¢f 2.5 g letrozole daily and 50 mg CC daily

Department of Obstetrics and Gynecology

Objective: To evaluate whether a combination of letrozole and clomiphene Citrate {CC) respits in higher ovulation rates than letrozole
alone in infertile women with polycystic ovary syndrome (PCOS).
Design: Open-label randomized controlled trial.
Setting: Academic medical center using two clinic sites.
Patient(s): Women 18-40 years of age with a diagnosis of infertility and PCOS as defined by the Rotterdam riteria and no other known
cause of infertility.
Interventions(s): Participants were randomized in a 1:1 ratio, stratified by age and body mass index, ¢o rither 2.% mg letrozole alone or
the combination of 2.5 mg letrozole and 50 mg CC daily on cycle days 3-7 for one treatment cycle.
Main Outcome Measure(s): Ovulation defined as mid-luteal serum progesterone concentration =3 ngfml<
Result(s): Seventy patients were randomized: 35 to letrozole alone and 35 to letrozole and CC. Results were analyZed according to the
intention-to-treat principle. Women who received the combination of letrozole and CC had a statistically higher ovulation rate
compared with those who received letrozole alone (27 of 35 women [77%)] vs. 15 of 35 women [43%]). There were no serious
adverse events or multiple-gestation pregnancies in either group. The side-effects profile was similar in the two treatment groups.
4 Conclusion(s): The combination of letrozole and CC was associated with a higher ovulation rate compared with letrozole alone in
women with infertility and PCOS. Further studies are needed to evaluate the effect on live hirth rate.
Clinical Trial Registration Number: NCT02802865. (Fertil Steril® 2019;111:571-8. ©2018 by American Society for Reproductive
Medicine.)




Absolute difference between

Qutcome Letrozole Letrozole + CC groups (95% CI)°
Intention-to-treat analysis/
primary outcome®
Ovulation 15(42.9) 27 (77.1) 33.8(9.31 to 54.25)
Per-protocol analysis/
primary outcome®
Ovulation 14 (41.2) 25(75.8) 346 (8.9-54.9)
Secondary outcomes
Pregnancy
Conception 3(8.8) 4(12.1) 33(-1471t0215)
Clinical pregnancy \ 3(9.1) 6.2 (—9.510 22.8)
Singleton pregnancy 3{9.1) 6.2(—951t022.8)

Twin pregnancy

Singleton live birth
Pregnancy loss among

those who conceived
Fecundity among those

who ovulated

Conception

Live birth

# Letrozole, n = 35; letrozale + CC, n = 35.
B Letrazole, n = 34; letrozole + £C, n = 33.

0.000
113) 6.2 {-9.51t022.8)
2/3(67) A7
314 (21) 4(—34610216)
1114 (7) A W(—27.2 10 26.3)

combination
group (95% CI) Pvalue”

1.80 (1.18 to 2.75) 007
1.84 (1.18-2.87) 1009

L 4
1.37 (0.33-5.67) _?09’]
3.09 (0.34-28.23) 356
3.09 (0.34-28.23) 3564p |
3.00 (0.34-28.23) 356
0.38 (0.06-2.45) 486
0.75 (0.19-2.87) 686
1.68 {0.19-14.66) 1.00

Y

rimed intercourse, not ART
Urine LH kit. No trigger
RCT

* Differences are expressed as percentage paints for all outcomes.

9 P yalues were calculated with the use of chi-square or Fisher exact td
Meyia. Clormiphene citrate and letrozole combination. Fertll Sterl 2018,

Fertil Steril. 2019;111:571-8

Cycle da o LH surge

Mo. of women with follicles =15 mm
Mo. of follicles =15 mm

Largest follicle size, mm

Endometrial lining thickness, mm

= Cycle day progesterone level obtained

Progesterone level, ng/mL

“ Fisher exact test.
B Mann-Whitney U test.

Mejia. Clomiphensa citrate and letrozole combination. Fertil Sterl 2018.

7 (50)

0.5 (0-1)
15.5 (10.0-18.3)
74+23
24426
10.95 (5.07-14.30)

Maote: Values are presented as n (%), mean + 50, or median (interguartile range).

Characteristic Letrozole group (n = 34) Letrozole + CC group (n = 33) Pvalue
Progestin withdrawal 18 (53) 17 {52) 1.00
Ultrasound cycle day 13+1.0 875
Reported LH surge 25 (76) 143
Cycle day of LH surge 16+19 960
Mo. of follicles =10 mm 1(0-3) <.001°
No. of women with follicles =15 mm 19 {58) .020
Hhlo—otfalliclc =15 mm o1 004>
[— Largest follicle size, mm 16.00 (10.00-19.00) 004"
Endometrial lining thickness, mm % % 831L36 006
Cyde day progesterone level obtained 23.4w 236L 28 42
Progesterone level, ng/mL 0.5 (0.3-8} 9.7 (2.5-19.4) 002"
(n=14) [ = 25]
Progestin withdrawal 6(43) 11 (44) 1.00
Ultrasound cydle day {fe i S B t 873
Reported LH surge 6478

1{0-1.5) .081°
17.0(13.5-19.5) 228"
86+39 286

24 +27 355
13.30 (9.45-25.70) 093t
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Ovulation i[d?ctlon using sequential =
letrozole/gon rophin in infertile women
with PCOS: a ra dorized controlled trial

KEY MESSAGE
Sequential letrozole/HMG is ive than letrozole alone in inducing ovulation and promoting

pregnancy, with no increase in si ts, provides a promising option for the treatment of patients
with PCOS infertility.

ABSTRACT
Rasaan:h quastlnn* Is sequential Iatmmlafhuman

a sequential injection of 75 IU HMG on cycle days B-10 for one treatment cycle (n
was recorded after one treatment cycle.

Results: Women receiving sequential treatment achieved a significantly higher ovulation rate thahZhose in the
letrozole group (90.8% versus 70.1%, P = 0.001) and the live birth rate of the sequential group was significantly higher
than that of the letrozole protocol (23.0% versus 10.3%, P = 0.025); there was no statistical variation with respect to
adverse events.

Conclusions: The data suggest that the sequential letrozole/HMG protocol may be superior to the letrozole alone
protocol in terms of ovulation induction and pregnancy promotion among infertile women with PCOS.
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Advance Access publication February 14, 2006.

VK

Efficacy of combined metformin—letrozole in comparison
with metformin—clomiphene citrate in clomiphene-resistant v cows = cos o
infertile womsn with polycystic ovarian disease

group) citrate group)
— Number 29 30

Age 2824311 29.55+347 NS (0.14)
BMI 2998 +483 30.21+392 NS (0 84)‘
) 1 et ! . Comparison of
F.Sohrabvand”, Sh.Ansari and ¥.Bagheri different variables
Duration of 3.78 381 NS (0.94)
mfertihity (years)

Department of Infertility & IVF, Vali-e-Asr Hospitsl, Tehran/University of Medical Sciences. Tehran, Iran iﬁ;d;ﬂﬂflal B 0824013 0.55+0.28 0.0009
ckness on aay

!To whom correspondence should be addressed at: Departfhent of Infertility & IVF. Vali-e-Asr Reproductive Health Research ;’i‘iflf.jmon

C’entelr. Vali-e-Asr H-:r;pital. Tehran University of Medical Seiengés, Keshluarz Blvd., PO Box:14194, Tehran, Iran. l(su“lniﬁ o 190405 1504039 XS (013)
E-mail: fsohrabvand@yahoo.com follicles >18 mm
in diameter
Me:m_mml 98135+ 64844 1664.63 +£ 134988 0.001
BACKGROUND: Adding metformin to clomiphene citrate“in cldiy phene-resistant polycystic ovary syndroil ;I_‘Ira&l;{léec‘:l .
(PCOS) patients increases ovulatory response. However, because of a ti-ef.cogpnic effects of clomiphene it may Ep%f"mn
associated with lower pregnancy rate, offsetting the ovulation rate bencfit| Letro ple is an aromatase inhibitor whi fff:fp:;ﬁf;e HIGOEIIIG TEIIEE510 0.0009
induces ovulation without anti-estrogenic effects. METHODS: Infertile wame{ v a0 PEOS were randomly divid folicle @M1
into metformin—letrozole (29 patients) and metformin—clomiphene groups (30 pa ents). Afteran initial 6-8 weeks of
metformin, they received either letrozole (2.5 mg) or clomiphene (100 mg) from d2' 3-7 of their menstrual cycle.
Estradiol (E,) levels, number of follicles, pregnancy rates and endometrial thickness vlere megsured on the day of
HCG administration. RESULTS: Mean total E, and E, per mature follicle were significantly higher/in ¢lomiphene
group without a difference in mean number of mature follicles =18 mm and ovulation rate. Endorietrial t'sickness
was significantly higher in letrozole group. The pregnancy rate in letrozole group (10 patients, 34.51%0) as Lomparad
with clomiphene group (5 patients, 16.67%) did not show significant difference, whereas full-term pregvancies yere
higher in letrozole group [10 patients (34.50%0) versus 3 patients (10%)]. CONCLUSION: In clomiphene-resistant

PCOS patients, the combination of letrozole and metformin leads to higher full-term pregnancies.

@ Metformin: 500 mg TID for 6-8 weeks=»OI=2*HCG 10000 IU
trigger at follicle was =18 mm in size =»timed intercurse=»FHB
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Comparison of the efficiency of clomiphene citrate BMI > 30+ CC-resistance
and letrozole in combination with metformin in .
moderately obes? clomiphene citrate — resistant ~ Metformin 1,500 mg/day for

polycystic ovariansyndrome patients >3 months after establishing
S _ , CC resistance.

Artur Bjelica'?, Aleksandra Trnini¢-Pjevic*2, Liitjana Miatienovié-Segedi'Z, Nenad Cetkovi¢'?,

Djordje Petrovi¢'? ‘

"University of Novi Sad, Faculty of Medicine, Novi Sad, Secbia;
*Department of Obstetrics and Gynecology, Clinical Center'éf Vojvodiné, Nevi Sad, Serbia

LE 5 mg/d vs CC 100 mg/d
from MCd3~7

SUMMARY retrospectlve

Introduction Polycystic ovary syndrome is the most common endocrinopathy’ nw' .nen «f reproductive- clomiphene | |
age.Therapy for those who want to get pregnant involves ovulation induction'us. g clor iphene citrate, citrate + etrozole + p
metformin, letrozole and gonadotropins. metformin TELE
Objective The aim of the study was to compare the efficacy of combinations of clomij nene citrate=._ | Number of patients 31 79 0.267
metformin and letrozole-metformin in obese patients who are resistant to clomiphene cirat alode. A 273 284 0258
Methods The investigation was conducted as a retrospective study involving 60 moderately ob<se pa- ge. - _ : - -
tients with polycystic ovary syndrome. Thirty-one of them received the clomiphene citrate-metformin,/ | Sterilityduration, years 39 4.2 0.129
and 29 letrozole-metformin therapy. Stimulation was carried out for the procedures of intrauterine | BM? 33.1 31.9 0.317
insemination (IU1). ~/

Results The age of patients, duration of infertility, and body mass index in both groups were similar. There [— 7 | EE

was statistically significant difference in the thickness of the endometrium in favor of the group having ' y ; ot letrozole- .

the letrozole-metformin therapy (8.9 + 1.7 mm) compared with the group receiving the clomiphene : /1 metformin metformin
citrate-metformin treatment (6.3 £ 1.3 mm). ' —

Endometrium

Pregnancy rate in the first cycle of Ul in the clomiphene citrate group was 6.4%, and 17.2% in . 63+1.3 890+17 0.001
the letrozole group, which also was not statistically different. After the third IUl cycle, the pregnancy rate S
was significantly higher in the letrozole group (20.6%), while in the clomiphene citrate group it was (9.6%). | Number of follicles 10400 17403 0.241
Conclusion This retrospective study demonstrated the advantages of the use of letrozole over clomi- | larger than 18 mm v - ]
phene citrate in combination with metformin in moderately obese patients with polycystic ovary syn- | Clinical pregnancies 2 (6:4%) 5 (17.2%) 0.257
drome who are resistant to stimulation with clomiphene citrate alone. after the first [Ul cycle ’ i )

Cumulative pregnancy
rate after three |UI 9 (9.6%) 20 (20.6%) 0.024{
cycles




Take Home Message (1)

» Letrozole is orally administered, rapidly absorbed (within an hour)
from the Gl ract without first-pass elimination and is not
influenced b either the food consumed or fasting status.
Bioavailability: gg.9 %. Half-life:48 h

»1% line oral agent for ovulation induction, esp. for obese PCOS
patients, without risk of .etal harm

»Women with higher baselin : s :rum levels of total
testosterone may benefit more frorn ietrozole compared to CC

»Low E2 levels (<91.16 pg/mL) a/w significantly higher miscarriage
rate and lower live birth rate in Letrozole-stimuiated FET.
»Higher E2 Levels (>225 pg/ml) a/w significantiy highier liver birth

rate in Letrozole-hCG triggered IUI cycles (not related to follicle
size).

———

'ET?_—A& %g § %F \-._;_;.




Take Home Message (2)

BDs5 start mizit be better than D3, esp. in pt:
<30 y/o/ BMI>12.5/ AMH>4.15 ng/ml

Bl etrozole versus laparoscopic ovarian drilling in clomiphene
citrate (CC)-resistant PCOS women: similar outcome but safer.

HMpre-treatment predictors for cthe ovarian response to letrozole:

menarche < 13.5y, LH/FSH ratio < i.83, AMH < 9.78ng/ml, and
FAI < 5.99/ FSH <6.25, total testosierone <0.96

B etrozole resistance: consider extended use to 7~ 10 days or
combined with other agents
(dexamethasone/clomiphene/gonadotropin/metformin)

4 b5 BB F R
‘l{%é %g g %F
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