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Outline 
 Overview of Letrozole (LE)
 Letrozole use in ovulation induction
 Letrozole versus laparoscopic ovarian drilling in clomiphene

citrate (CC)-resistant PCOS women
 Whether the pre-treatment characteristics had the predictive 

value for the ovarian response to letrozole
 Letrozole resistance
 Ovulation induction using letrozole combined with other 

agents (dexamethasone/clomiphene/gonadotropin/metformin)
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Letrozole: 3rd-generation non-steroidal aromatase inhibitor (AI)

婦女醫學

Letrozole inhibits the 
activity of the aromatase
enzyme by competitively 
binding to the heme of 
cytochrome P450 (CYP450, 
Aromatase) with better 
selectivity than AI of other 
generations and greater 
potency than other 3rd-
generation AI. 
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婦女醫學

Pharmacodynamics :
With 0.5 to 2.5 mg/day of letrozole, there was <2 % residual 

activity of aromatase & nearly complete inhibition of the 
enzyme within 2-3 days. 
The most frequent adverse effects of letrozole include 

nausea (6–13 %), fatigue (3–6 %), and hot flashes (3–16 %)
with a mild to moderate manifestation. The most pronounced 
adverse effects of prolonged exposure to 2.5 mg/day of letrozole
were bone resorption and atherogenic risk due to increased 
cholesterol levels. 
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婦女醫學

Pharmacokinetics :
Nearly 60 % is weakly bound to the plasma proteins, mainly 

albumin.
The vital elimination pathway was hepatic oxidative 

metabolism (biotransformation of letrozole to an inactive 
carbinol metabolite), accompanied by glucuronidation and 
succeeding renal excretion.
Absence of continuous accumulation  
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婦女醫學

The pharmacokinetic profile of post-menopausal women with breast cancer : 
administered with a single dose of 2.5 mg of letrozole
 The plasma concentration attained maximum within a median time of 2 h
Age did not influence the pharmacokinetic parameters of the drug &

unaffected by patients with renal impairment (data from post-menopausal 
women between 50 and 70 years under letrozole treatment).
Pharmacokinetic parameters of the drug were affected in patients with liver 

cirrhosis or severe liver damage resulting in the reduction of their 
recommended dose range by 50 %.  

relatively shorter half-life 
(~2 days vs. >2 weeks in CC)

Int J Fertil Steril, Vol 10, No 3, Oct-Dec 2016

A.G. Mukherjee et al. Life Sciences 310 (2022) 121074

Orally administered: absorbed from 
the GI tract (no first-pass elimination) 
and is not influenced by either the 
food consumed or fasting status. 
Rapidly absorbed (within an hour) 
with complete bioavailability of about 
99.9 %, and has a half-life of 
approximately 48 h (much less than 
Clomiphene).
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Outline 
 Overview of Letrozole (LE)
 Letrozole use in ovulation induction

: vs CC/ vs NC/ fetal risk/ hormone parameters/ start timing
 Letrozole versus laparoscopic ovarian drilling in clomiphene

citrate (CC)-resistant PCOS women
 Whether the pre-treatment characteristics had the predictive 

value for the ovarian response to letrozole
 Letrozole resistance
 Ovulation induction using letrozole combined with other 

agents (dexamethasone/clomiphene/gonadotropin/metformin)
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Day 10: E2↑& the effect of AI↓ --As AIs do not affect ER centrallynormal negative 
feedback on FSH secretion & follicles less than dominant follicle size undergo 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.

(AI) for 5 days in early follicular phase112年
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12 PCOS pt & 10 ovulatory pt: 
CC failure of ovulation (10 cycles) or
ovulation with EM thickness ≤0.5 cm (23 cycles)

≥2M 
washout

hCG 10,000 IU trigger ovulation when ≥ 1 mature follicle (≥ 2.0 cm)timed intercourse or 
IUI

Letrozole 2.5 mg/d 
from MC days 3 to 7

÷4為
pg/mL

Fertil Steril 2001; 75: 305–309 LE vs CC
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12 PCOS pt & 10 ovulatory pt: 
CC failure of ovulation (10 cycles) and/or
ovulation with EM thickness ≤0.5 cm (23 cycles)

≥2M 
washout

hCG 10,000 IU trigger ovulation when ≥ 1 mature follicle (≥ 2.0 cm)timed intercourse or IUI

Letrozole 2.5 mg/d 
from MC days 3 to 7

÷4為
pg/mL

Fertil Steril 2001; 75: 305–309 LE vs CC
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Letrozole 5.0 mg/d from MC day 3~7

E2: pmol/L÷4為pg/mL

＜

>

LE vs NC
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Legro et al. N Engl J Med 2014;371:119-29.

About 15% of patients may fail to 
ovulate after receiving letrozole

LE vs CC
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vascularity index (VI): vascular density

flow index (FI): blood flow

＜

＜

＜

vascularization flow index (VFI): tissue perfusion

LE vs CC
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LE vs CC
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Women with higher baseline 
serum levels of total 
testosterone may benefit more 
from letrozole compared to CC. 
Such an interaction was consistent 
across studies.

Hum Reprod Update. 2019 
Nov 5;25(6):717-732.

LE vs CC
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Cochrane Database Syst Rev. 2022 Sep 27;9(9):CD010287.
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IS THERE CONCERN OF FETAL 
HARM?

Letrozole has gradually replaced Clomiphene Citrate as 
the first-line ovulation induction agent administered to 
women with PCOS owing to the high rates of live birth.
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DOES THE ESTRADIOL
MATTERS?

Letrozole use in ovulation induction
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Letrozole 5 mg/d from MC day 3~7
Ovidrel 1 amp if dominant follicle ≥18 mm or LH ≥20 IU/L 

(not limited to PCOS pt)
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Letrozole 2.5-10 mg/d from MC day 3/4/5 for 5 days
Ovidrel 1 amp if dominant follicle ≥18 mm or LH ≥15 IU/L 

18~46 y/o, BMI<44, not limited to PCOS pt
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5-day  2.5~10 mg/d 

+1–6dMC d3-5 Q1-3d until at least 1 follicle attained a mean 
diameter of ≧18 mm or LH ≧15 IU/L:
ovulation was triggered with human
chorionic gonadotropin (hCG)IUI112年

度TAOG年
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5-day  2.5~10 mg/d 

+1–6dMC d3-5 Q1-3d until at least 1 follicle attained a mean 
diameter of ≧18 mm or LH ≧15 IU/L:
ovulation was triggered with human
chorionic gonadotropin (hCG)IUI112年
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DOES THE STARTING DAY 
MATTERS?

Letrozole use in ovulation induction
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Int J Fertil Steril. 2015; 9(1): 17-26. 
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Front Endocrinol (Lausanne). 2022 Nov 24;13:1059609.

Letrozole 2.5/d from MC d3 vs d5 
for 5 days
hCG 5000-10000 IU if dominant follicle ≥18 
mm or urine LH kit(+)IUI/timed intercourse

d3 vs d5
start112年
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D5勝

Live Birth Rate

Conception Rate

Front Endocrinol (Lausanne). 
2022 Nov 24;13:1059609.

(Testosterone)

(Testosterone)
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Front Endocrinol (Lausanne). 2022 Nov 24;13:1059609.

d3 vs d5
start
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Outline 
 Overview of Letrozole (LE)
 Letrozole use in ovulation induction
 Letrozole versus laparoscopic ovarian drilling in clomiphene

citrate (CC)-resistant PCOS women
 Whether the pre-treatment characteristics had the predictive 

value for the ovarian response to letrozole
 Letrozole resistance
 Ovulation induction using letrozole combined with other 

agents (dexamethasone/clomiphene/gonadotropin/metformin)

112年
度TAOG年

會
專

用

112年
度TAOG年

會
專

用



Reprod Biol Endocrinol. 2019 Feb 6;17(1):17.
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Reprod Biol Endocrinol. 2019 Feb 
6;17(1):17.
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Cochrane Database Syst Rev. 2022 Sep 27;9(9):CD010287.
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 Letrozole use in ovulation induction
 Letrozole versus laparoscopic ovarian drilling in clomiphene

citrate (CC)-resistant PCOS women
 Whether the pre-treatment characteristics had the predictive 

value for the ovarian response to letrozole
 Letrozole resistance
 Ovulation induction using letrozole combined with other 
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The cumulative ovulation rates 
of patients with menarche < 
13.5y, LH/FSH ratio < 1.83, 
AMH < 9.78ng/ml, and FAI < 
5.99 were significantly higher. 

The cumulative pregnancy rate 
of patients with FAI < 5.99 was 
significantly higher than that of 
patients with FAI ≥ 5.99. 

Letrozole 2.5 mg/d from 
MC day 3~7no trigger112年
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Letrozole 5 mg/d from MC day 3~7
Ovidrel 1 amp if dominant follicle ≥18 mmIUI

J Coll Physicians Surg Pak. 2023 Feb;33(2):217-221.
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Outline 
 Overview of Letrozole (LE)
 Letrozole use in ovulation induction
 Letrozole versus laparoscopic ovarian drilling in clomiphene

citrate (CC)-resistant PCOS women
 Whether the pre-treatment characteristics had the predictive 

value for the ovarian response to letrozole
 Letrozole resistance: extended use?
 Ovulation induction using letrozole combined with other 

agents (dexamethasone/clomiphene/gonadotropin/metformin)
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EXTENDED USE OF 
LETROZOLE

LE resistance
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Fertil Steril 2023;119:107–13.

China
timed intercourse, not ART
No trigger
Retrospective cohort

hypothesized that longer treatment with LE could extend 
the ‘‘FSH window’’, thereby inducing follicle growth in 
patients who initially do not respond to routine treatment

LE resistance Def.: failure of ovulation after a 5-day regimen of 
5 mg of LE per day for at least 1 cycle
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 2-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 in the first ovulation induction cycle, 
and if ovulation did not occur, a 10-day regimen 
was prescribed in the subsequent cycle

7-day  5 mg/d Q2–4d EM+Follicular monitoring (TVS) & E2,FSH,LH, P+2–4d
until the confirmation of ovulation

no response=no follicle >10 mm, E2 <70 pg/mL, and P<1.0ng/mL
within 14 days after the last dose of LE

10-day  5 mg/d 
MC d2–4

Fertil Steril 2023;119:107–13.
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Overall, after the 2-step extended LE regimen, 
the cumulative ovulation rate reached 
92.75% (64/69), with a cumulative CPR of 
31.88% (22/69) and a cumulative live birth of 
24.63% (17/69).

Ovulation
=disappearance of a follicle >14 mm 

+E2↓>50%+↑P>1.0 ng/mL, 
or 

P>5 ng/mL followed by pregnancy or menses

48/69

16/21

Fertil Steril 2023;119:107–13.
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(days from the first dose of LE to ovulation)

The largest follicle diameter

31.3 mm 29.3 mm

EM thickness: No duration-
dependent reduction. 
Only 2 women in each 
group had EM thickness of 
<7 mm

The time to ovulation (days 
from the 1st dose of LE)

11~23d
12~21d

(before ovulation)
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Serum hormone levels during ovarian 
stimulation in ovulatory cycles

day 1=LE start

FSH LH

E2
P

Fertil Steril 2023;119:107–13.
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Menstrual cyclicity was an independent risk factor for anovulation—
Oligomenorrhea (35d~<3M interval) vs amenorrhea (>3M interval): 

21.077 times more likely to ovulate

Who tends to ovulate via extended use?

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 

 

Fertil Steril 2023;119:107–13.112年
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>14mm:1# 居多
(7-day group有些有2-3#)

>18mm:1# 居多、有些有
2#
有8位不達18mm就排卵了
—這8位皆無懷孕

多數不達25mm

7-day group中約15%有1-2#
--其中約43%有懷孕

10-day group中25%有1#
--其中約25%有懷孕

All >25 mm spontaneously 
ovulated without trigger

Fertil Steril 2023;119:107–13.
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MCd1-5: 5 mg of letrozole < MCd1-10: 2.5 mg of letrozole

Fertil Steril. 2009 Jul;92(1):236-9
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LETROZOLE+ 
DEXAMETHASONE

LE resistance
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timed intercourse/IUI
LH kit if dominant follicle 
>14 mm or hCG trigger at 
follicle 20 mm assumed

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

Journal of Assisted Reproduction and Genetics (2023) 40:1461–1466

5-day  2.5~7.5 mg/d 

+3–5d or 
MCd10-12 Check ovulation: urine LH kit if follicle >14 mm or 

post-trigger appropriately timed menses/implantation
no response=no follicle >14 mm 
following 7.5 mg/d of LE

MC d3 

(stair-step if no response on TVS)

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

+7 days
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(Pre-treatment OGTT/ fasting glucose/ HbA1c)

5-day  2.5~7.5 mg/d 

+3–5d or 
MCd10-12 Ovulation= urine LH kit (+)/ post-hCG trigger 

appropriately timed menses/implantation
no response=no follicle >14 mm 
following 7.5 mg/d of LE

MC d3 

(stair-step if no response on TVS)

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

+7 days

(obesity)

(with the addition 
of dexamethasone)

＞

(no DM)

(79%) (21%)

Journal of Assisted Reproduction and Genetics (2023) 40:1461–1466
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Journal of Assisted 
Reproduction and Genetics 
(2023) 40:1461 
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• PCOS, 18-39 y/o (not identify 
patients resistant to letrozole)

Letrozole 5 mg/d from MCd3-7 for 5 days

± Dexamethasone 0.5 mg/d from MCd 4-15

TVS on MCd12-14

Int J Reprod Biomed. 2020;18:307–10
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LETROZOLE+ CLOMIPHENE
LE resistance
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Drug Des Devel Ther 2013;7:1427–31.

CC failed 
X6 cycles

Letrozole
failed x4 

cycles
Letrozole

+CC

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
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Fertil Steril. 2019;111:571-8

(not identify patients resistant to letrozole)
on cycle days 3–7 for one treatment cycle:
2.5 mg letrozole daily vs.
a combination of 2.5 mg letrozole daily and 50 mg CC daily
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Fertil Steril. 2019;111:571-8

timed intercourse, not ART
Urine LH kit.  No trigger
RCT
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Reprod Biomed Online. 2023 Feb;46(2):352-361112年
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Metformin: 500 mg TID for 6–8 weeksOIHCG 10000 IU 
trigger at follicle was ≥18 mm in size timed intercurseFHB
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BMI > 30+ CC-resistance

Metformin 1,500 mg/day for 
>3 months after establishing 
CC resistance.

LE 5 mg/d vs CC 100 mg/d
from MCd3~7retrospective
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Take Home Message (1)

婦女醫學

Letrozole is orally administered, rapidly absorbed (within an hour) 
from the GI tract without first-pass elimination and is not 
influenced by either the food consumed or fasting status. 
Bioavailability: 99.9 %. Half-life:48 h
1st line oral agent for ovulation induction, esp. for obese PCOS 

patients,  without risk of fetal harm
Women with higher baseline serum levels of total 

testosterone may benefit more from letrozole compared to CC
Low E2 levels (<91.16 pg/mL) a/w significantly higher miscarriage 

rate and lower live birth rate in Letrozole-stimulated FET.
Higher E2 Levels (>225 pg/ml) a/w significantly higher liver birth 

rate in Letrozole-hCG triggered IUI cycles (not related to follicle 
size).
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Take Home Message (2)

婦女醫學

D5 start might be better than D3, esp. in pt:
<30 y/o/ BMI>18.5/ AMH>4.15 ng/ml
Letrozole versus laparoscopic ovarian drilling in clomiphene

citrate (CC)-resistant PCOS women: similar outcome but safer.
pre-treatment predictors for the ovarian response to letrozole:
menarche < 13.5y, LH/FSH ratio < 1.83, AMH < 9.78ng/ml, and 

FAI < 5.99/ FSH <6.25, total testosterone <0.96
Letrozole resistance: consider extended use to 7~ 10 days or 

combined with other agents 
(dexamethasone/clomiphene/gonadotropin/metformin)
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