
Original Study/Estudo Original

342 Acta Obstet Ginecol Port 2021;15(4):342-351

1. Assistente Hospitalar de Ginecologia e Obstetrícia Centro Materno Infan-
til do Norte, Centro Hospitalar do Porto.
2. Interna de Ginecologia e Obstetrícia, Centro Materno Infantil do Norte,
Centro Hospitalar e Universitário do Porto.
3. Assistente Hospitalar Graduada de Ginecologia e Obstetrícia, Diretora do
Centro de Procriação Medicamente Assistida/ Banco Público de Gâmetas,
Centro Materno Infantil do Norte, Centro Hospitalar Universitário do Porto.
4. Diretor de Serviço de Ginecologia, Centro Materno Infantil do Norte, Cen-
tro Hospitalar Universitário do Porto.
5. Assistente Hospitalar de Ginecologia e Obstetrícia, Unidade de Medicina
da Reprodução, Hospital Senhora da Oliveira, Professor Auxiliar da Escola de
Medicina da Universidade do Minho e investigador do Instituto de Investi-
gação em Ciências da Vida e Saúde.

Abstract

Overview and aims: There is a large debate on the need to perform luteal phase supplementation in intrauterine insemi-
nation (IUI) cycles. This study aimed at describing the use, indications and protocols of luteal phase progesterone supple-
mentation among Portuguese reproductive medicine doctors.
Study design: An online anonymous survey about luteal phase progesterone supplementation in intrauterine insemina-
tion cycles was conducted.
Population: Portuguese reproductive medicine doctors.
Methods: The survey was sent by e-mail to the mailing list of the Portuguese Reproductive Medicine Society.
Results: Forty-one doctors participated in the study. An equal distribution between doctors working in private and in sta-
te institutions was verified. 61.0% of those doctors had more than ten years of experience. The most common reason to in-
dicate an IUI was unexplained infertility (51.2%), followed by anovulation (36.6%). Concerning the type of medication
prescribed, in case of unexplained or male infertility, the vast majority of doctors use gonadotropins, followed by ovula-
tion trigger with human chorionic gonadotropin (hCG). In case of ovulation induction with clomiphene citrate or letro-
zole, 53.7% and 48.8% of doctors, respectively, supplement the luteal phase, mostly through 200 mg progesterone vagi-
nal capsules twice a day. Most doctors initiate progesterone supplementation on the day of the IUI. When ovulation in-
duction is performed with gonadotropins, 85.4% use luteal phase supplementation, 58.5% with 200 mg progesterone va-
ginal capsules twice a day, starting mostly on the day of the IUI. 36.6% of the doctors end progesterone supplementation
at 10 weeks’ gestation and 36.6% at 12 weeks.
Conclusions: The vast majority of Portuguese reproductive medicine doctors prescribe similar drugs for ovulation in-
duction. However, there is some variability concerning luteal phase supplementation and the day of starting and ending
progesterone use.
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INTRODUCTION

T he current practice of reproductive medicine has
evolved towards the individualization of treat-

ments and a personalized choice of ovarian stimulation
is increasingly advocated1,2,3.

The implementation of this objective implies its ex-
tension to the luteal phase. Since the introduction of the
concept of luteal phase deficiency in 19494, it has been
attempted to prove the influence of the defects of the
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production of the progesterone or the response to its
production as motivators, at least in part, of infertility.
However, this concept is controversial, due to the dif-
ficulty in establishing diagnostic criteria for this enti-
ty5.

The perfect synchrony between a receptive endo-
metrium and a top-quality embryo is vital for assisted
reproductive treatments to succeed, meaning that a
competent luteal phase is essential. Progesterone is the
hormone responsible for the secretory transformation
of the endometrium, favoring embryo implantation
and immunological tolerance of the implanted embryo,
meaning that progesterone is essential for a successful
pregnancy6.

A large debate on the need to give luteal phase sup-
plementation in infertile women is ongoing and there
is still a lot of controversy concerning the need to sup-
plement according to the type of cycle, the day of the
cycle on which supplementation should start, as well
as the ideal duration of supplementation. Luteal pha-
se support can be conducted with human chorionic
gonadotropin (hCG) or gonadotropin-releasing hor-
mone (GnRH) agonists, but exogenous progesterone is
the preferred method7.

Assisted reproductive technology cycles are associa-
ted with an insufficient luteal phase, probably because
of the supra-physiologic estrogen levels of in vitro fer-
tilization (IVF) and intracytoplasmic sperm injection
(ICSI) in the follicular phase, meaning that luteal pha-
se support is essential8. However, there is scarce evi-
dence of the need to do luteal phase progesterone sup-
plementation in intrauterine insemination (IUI) cycles
performed with letrozole or clomiphene citrate9. Besi-
des that, supplementation is usually prescribed by 
reproductive medicine doctors, in many different
ways10,11.

The objective of this study is to make a descriptive
report of the use, indications and protocols of luteal
phase progesterone supplementation used among Por-
tuguese reproductive medicine doctors.

MATERIAL AND METHODS

The authors carried out an online anonymous survey
directed to Portuguese reproductive medicine doctors,
sent by e-mail to the mailing list of the Portuguese Re-
productive Medicine Society. The participation was
deemed voluntary, being the request to participate rein-
forced by e-mail a couple of weeks later.

The survey was composed of 13 multiple-choice
questions and the estimated time spent to answer was
about five minutes. The first three questions aimed at
contextualizing the doctor and the unit in which he/she
works. The subsequent three questions were about the
IUI cycles indication and type of stimulation used.
Then, the remaining questions were all about luteal
phase supplementation in different IUI cycles and type
and duration of supplementation. Table I contains the
questions presented.

Data were collected using the online Google Forms
platform and statistical analysis was performed using
the SPSS® version 21.0.

RESULTS

Of the 80 Portuguese reproductive medicine doctors
invited, 41 participated in the study, giving a response
rate of 51.3%. There was an equal distribution between
doctors working in private and in state institutions.
Twenty-five of those doctors (61.0%) had more than
ten years of experience working in reproductive medi-
cine.

In 21 of the units (51.2%), the volume of IUI cycles
performed varies between 100 and 500 per year, whi-
le in 18 centers (43.9%) the number is less than 100 per
year. The most common reason to indicate IUI is unex-
plained infertility (51.2%), followed by anovulation
(36.6%) (Figure 1).

Concerning the type of medication prescribed, in
case of male factor or unexplained infertility, the vast
majority of doctors use injectable gonadotropins, fol-
lowed by ovulation trigger with human chorionic go-
nadotropin (hCG). Portuguese reproductive medicine
doctors rarely use spontaneous LH surge in daily clini-
cal practice in case of male factor or unexplained in-
fertility.

Thirty-four doctors (82.9%) use hCG trigger when
prescribing clomiphene citrate or letrozole, whether 41
(100%) use hCG trigger when prescribing gonadotro-
pins.

In the case of natural cycle IUI, there is substantial
disagreement on the need to perform luteal phase sup-
plementation; however, remarkably, 12 doctors
(29.3%) do not perform natural cycle IUI at all. From
the doctors who perform luteal phase supplementation
in natural cycle IUI, the majority uses progesterone va-
ginal capsules of 200 mg twice a day, mostly starting on
the IUI day (Figure 2 – a and b).
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TABLE I. STUDY SURVEY.

1 Since when do you work in assisted reproductive
medicine?

– Less than 5 years
– Between 5 and 10 years
– Between 11 and 20 years
– More than 20 years

2 The center in which you work is:
– Public practice?
– Private practice?

3 In your reproductive medicine unit, how many IUI
cycles are performed each year?

– Until 100
– Between 100 and 500
– Between 500 and 1000
– More than 1000

4 In your reproductive medicine unit, which one is
the more frequent cause to perform IUI?

– Unexplained infertility
– Anovulation
– Slight to moderate male factor
– Uterine or cervical factor
– Sperm donor
– Other

5 In your daily pratice, in case of male factor (woman
with regular cycles, 25 to 30 years old, normal body
mass index (BMI), normal ovarian reserve), which
scheme would you use for the first IUI attempt?

– Natural cycle (no ovulation induction)
– Clomiphene citrate + hCG
– Clomiphene citrate + LH spontaneous
– Letrozol + hCG
– Letrozol + LH spontaneous
– Gonadotropins+ hCG
– Gonadotropins + LH spontaneous
– Other (specify)

6 In your daily pratice, in case unexplained infertility
(woman with regular cycles, 25 to 30 years old,
normal body mass index (BMI), normal ovarian
reserve, normal sperm), which scheme would you
use for the first IUI attempt?

– Natural cycle (no ovulation induction)
– Clomiphene citrate + hCG 
– Clomiphene citrate + LH spontaneous
– Letrozol + hCG
– Letrozol + LH spontaneous
– Gonadotropins+ hCG
– Gonadotropins + LH spontaneous
– Other (specify)

TABLE I. STUDY SURVEY. (CONTINUED)

7 In IUI cycles, do you usually supplement luteal
phase in case of natural cycle (no ovulation 
induction)?

– Yes, always
– Not always
– I decide according to the progesterone seric

values presente in luteal phase
– I do not perform natural cycle IUI
– No

If your answer was yes, in which way?
– Vaginal progesterone capsules 100 mg 1/day
– Vaginal progesterone capsules 100 mg 2/day
– Vaginal progesterone capsules 100 mg 3/day
– Vaginal progesterone capsules 200 mg 1/day
– Vaginal progesterone capsules 200 mg 2/day
– Vaginal progesterone capsules 200 mg 3/day
– Oral dydrogesterone pills 10 mg 1/day
– Oral dydrogesterone pills 10 mg 2/day
– Oral dydrogesterone pills 10 mg 3/day
– Intramuscular progesterone
– Vaginal gel progesterone
– Another

If your answer was yes, in which day do you start?
– On the day of LH surge detection
– On the day after LH surge detection
– On IUI day, before insemination
– On IUI day, after insemination
– The day after IUI
– Two days after IUI
– More than 2 days after IUI

8 In IUI cycles, do you usually supplement luteal
phase when you use clomiphene citrate for ovarian
stimulation?

– Yes, always
– Yes, but only when I give hCG
– I decide according to the progesterone seric

values presente in luteal phase 
– Not always
– No

If your answer was yes, in which way?
– Vaginal progesterone capsules 100 mg 1/day
– Vaginal progesterone capsules 100 mg 2/day
– Vaginal progesterone capsules 100 mg 3/day
– Vaginal progesterone capsules 200 mg 1/day
– Vaginal progesterone capsules 200 mg 2/day
– Vaginal progesterone capsules 200 mg 3/day
– Oral dydrogesterone pills 10 mg 1/day
– Oral dydrogesterone pills 10 mg 2/day
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TABLE I. STUDY SURVEY. (CONTINUED)

8 – Oral dydrogesterone pills 10 mg 3/day
– Intramuscular progesterone
– Vaginal gel progesterone
– Another

If your answer was yes, in which day do you start?
– On the day of LH detection/hCG day
– On the day after LH detection/on the day after

hCG
– On IUI day, before insemination
– On IUI day, after insemination
– The day after IUI
– Two days after IUI
– More than 2 days after IUI

9 In IUI cycles, do you usually supplement luteal
phase when you use letrozol for ovarian 
stimulation?

– Yes, always
– Yes, but only when I give hCG
– I decide according to the progesterone seric

values present in luteal phase 
– Not always
– No

If your answer was yes, in which way?
– Vaginal progesterone capsules 100 mg 1/day
– Vaginal progesterone capsules 100 mg 2/day
– Vaginal progesterone capsules 100 mg 3/day
– Vaginal progesterone capsules 200 mg 1/day
– Vaginal progesterone capsules 200 mg 2/day
– Vaginal progesterone capsules 200 mg 3/day
– Oral dydrogesterone pills 10 mg 1/day
– Oral dydrogesterone pills 10 mg 2/day
– Oral dydrogesterone pills 10 mg 3/day
– Intramuscular progesterone
– Vaginal gel progesterone
– Another

If your answer was yes, in which day do you start?
– On the day of LH detection/hCG day
– On the day after LH detection/on the day after

hCG
– On IUI day, before insemination
– On IUI day, after insemination
– The day after IUI
– Two days after IUI
– More than 2 days after IUI

10 In IUI cycles, do you usually supplement luteal
phase when you use gonadotropins for ovarian 
stimulation?

– Yes, always

TABLE I. STUDY SURVEY. (CONTINUED)

10 – Yes, but only when I give hCG
– I decide according to the progesterone seric

values present in luteal phase 
– Not always
– No

If your answer was yes, in which way?
– Vaginal progesterone capsules 100 mg 1/day
– Vaginal progesterone capsules 100 mg 2/day
– Vaginal progesterone capsules 100 mg 3/day
– Vaginal progesterone capsules 200 mg 1/day
– Vaginal progesterone capsules 200 mg 2/day
– Vaginal progesterone capsules 200 mg 3/day
– Oral dydrogesterone pills 10 mg 1/day
– Oral dydrogesterone pills 10 mg 2/day
– Oral dydrogesterone pills 10 mg 3/day
– Intramuscular progesterone
– Vaginal gel progesterone
– Another

If your answer was yes, in which day do you start?
– On the day of LH detection/hCG day
– On the day after LH detection/on the day after

hCG
– On IUI day, before insemination
– On IUI day, after insemination
– The day after IUI
– Two days after IUI
– More than 2 days after IUI

11 In IUI cycles performed with ovarian stimulation
with clomiphene citrate or letrozol, do you always
use hCG? 

– Yes
– No
– Only after a previous cycle failed without hCG 
– Only if I need to augment the stimulation dose

regards to the previous cycle 
– Another (specify)

12 In IUI cycles performed with ovarian stimulation
with gonadotropins, do you always use hCG? 

– Yes
– No
– Only after a previous cycle failed without hCG 
– Only if I need to augment the stimulation dose

regards to the previous cycle 
– Another (specify)

13 In case of positive pregnancy test, until when do
you perform luteal phase supplementation?

– I suspend in the day of pregnancy test



In case of ovulation induction with clomiphene ci-
trate or letrozole, 53.7% and 48.8% of doctors, respec-
tively, supplement the luteal phase (Figures 3 and 4),
using 200 mg progesterone vaginal capsules twice a day
in 66.1% and 66.7% of cases. Most doctors initiate pro-
gesterone supplementation on the day of the IUI.

When ovulation induction is performed with gona-
dotropins, 85.4% use luteal phase supplementation
(Figure 5), 58.5% with 200 mg progesterone vaginal
capsules twice a day. Luteal phase supplementation
started on the day of the IUI in 59.5% of cases and no
doctor reported to use other ways of supplementation
rather than progesterone. 

Fifteen doctors (36.6%) end progesterone supple-
mentation at 10 weeks gestation and fifteen (36.6%) at
12 weeks (Figure 6).

The relatively low number of answers does not allow
the authors to perform statistical analysis to find signi-

ficant associations. However, it is remarkable that,
when doing ovulation induction with clomiphene ci-
trate or letrozole, there is a higher frequency of hCG
trigger used in the centers with lower IUI cycles per
year. All the doctors working in units with fewer than
100 IUI cycles per year reported using hCG, versus
none of the doctors working in units with more than
500 procedures per year. There is also a higher fre-
quency of progesterone supplementation until 12
weeks of pregnancy in centers with fewer than 100 IUI
cycles per year (66.7%) versus centers with more than
100 procedures (13.0%); in fact, only 3 doctors of bi-
gger centers reported supplementation until 12 weeks.

DISCUSSION

The impact of luteal phase supplementation and of pro-
gesterone levels on ART outcomes are important re-
search topics. To our knowledge, this is the first Por-
tuguese study concerning luteal phase supplementa-
tion use among reproductive medicine doctors. The
importance of doing a survey on non-IVF cycles is due
to the well-known fact that luteal phase supplementa-
tion is mandatory in cases of supraphysiological estra-
diol levels12. However, because of the ascending use of
freeze-all strategies in IVF, frozen embryo transfers are
routinely used in reproductive medicine units, with a
great interest in natural cycle transfers, creating an op-

Luteal phase progesterone supplementation in intrauterine insemination cycles: a survey of Portuguese physicians

346 Acta Obstet Ginecol Port 2021;15(4):342-351

TABLE I. STUDY SURVEY. (CONTINUED)

13 – Until clinical pregnancy confirmation (presence of
gestacional sac with embryonic pole
– Until heartbeat is confirmed
– Until 8 weeks pregnancy
– Until 10 weeks pregnancy
– Until 12 weeks pregannacy
– Another (specify)

Unexplained
infertility

Anovulation Slight to
moderate

male factor

Uterine or
cervical factor

Sperm donor Other

25

20

15

10

5

0

In your reproductive medicine unit, which one is
the more frequent cause to perform IUI?

FIGURE 1. IUI cycles indication.



portunity to study luteal phase supplementation in tho-
se cases.

Irrespective of infertility etiology, a striking number
of physicians report using gonadotropin stimulation at
the first IUI attempt, followed by hCG ovulation trig-
ger. This is probably related to the fact that reproduc-

tive medicine specialists have the required knowledge
to use these drugs.

Most doctors do not perform natural cycle IUI. The
authors speculate that this fact is related to the diffi-
culties in planning complete natural cycles in daily
practice, on top of avoiding weekends and organizing
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I decide according to the progesterone seric values
presente in luteal phase

I do not perform natural cycle IUI

Yes, always

Not always

No

Number of answers
0 2 4 6 8 10 12

In IUI cycles, do you usually supplement
luteal phase in case of natural cycle (no

ovulation induction)?

FIGURE 2a. Natural cycle IUI.

Another

Vaginal gel progesterone

Intramuscular progesterone

Oral dydrogesterone pills 10 mg 3/day

Oral dyidrogesterone pills 10 mg 2/day

Oral dydrogesterone pills 10 mg 1/day

P4 vaginal capsules 200 mg 3/day

P4 vaginal capsules 200 mg 2/day

P4 vaginal capsules 200 mg 1/day

P4 vaginal capsules 100 mg 3/day

P4 vaginal capsules 100 mg 2/day

P4 vaginal capsules 100 mg 1/day

0 2 4 6 8 10 12 14

If you supplement luteal phase, in which way
do you do it?

FIGURE 2b. Luteal phase supplementation in natural cycle IUI (P4 – progesterone).

Number of answers



the work of reproductive medicine units. The same is
true regarding the absence of respondents using spon-
taneous LH surge for IUI cycle programming.

For luteal phase supplementation, whether it is af-
ter clomiphene citrate or after letrozole stimulation,
more than 20 doctors reported using supplementation,
although there is no convincing evidence in literature
of its need. Our findings are similar to those obtained

in the United States by Weedin and co-workers, who
report the frequent use of empiric progesterone sup-
plementation in non-IVF treatment cycles10. Some au-
thors argue that the need to use progesterone in IUI cy-
cles is related to the number of developing follicles,
meaning that when more than one follicle grows, pro-
gesterone supplementation is essential13.

Regarding luteal phase supplementation after gona-
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I decide according to the progesterone seric values

Yes, but only when I give hCB

Yes, always

Not always

I do not use CC

No

0 5 10 15 20 25

In IUI cycles, do you usually supplement
luteal phase when you use clomiphene

citrate for ovarian stimulation?

FIGURE 3. IUI cycles performed with clomiphene citrate (CC – clomiphene citrate).

I decide according to the progesterone seric values
present in luteal phase

Not always

I  do not use letrozole

No

Yes, but only when I give hCG

Yes, always

0 5 10 15 20 25

In IUI cycles, do you usually supplement luteal phase when
you use letrozole for ovarian stimulation?

FIGURE 4. IUI cycles performed with letrozole.

Number of answers

Number of answers



dotropin stimulation, there is more agreement among
Portuguese physicians, with the vast majority repor-
ting that they always do it. This is in agreement with
previous studies, giving evidence that progesterone use
is associated with improved live births in gonadotropin
IUI cycles9.

Concerning luteal phase supplementation, in our
country, vaginal progesterone capsules are, by far, the
most commonly prescribed, with the majority of doc-

tors indicating the dose of 200 mg twice a day. No doc-
tor chose intramuscular progesterone, which is most
commonly used in the United States than in Europe.
Oral dydrogesterone is available in our country in 10
mg pills, but it is still not routinely prescribed by re-
productive medicine doctors. Besides the results of the
Lotus II trial in luteal phase support for IVF14, de-
monstrating the non-inferiority of oral dydrogesterone
in comparison to vaginal progesterone gel for the pre-
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I decide according to the progesterone seric values
present in luteal phase

No

Not always

Yes, but only when I give hCG

Yes, always

In IUI cycles, do you usually supplement
luteal phase when you use gonadotropins for

ovarian stimulation?

0 5 10 15 20 25 30 35 40

FIGURE 5. IUI cycles performed with gonadotropins.

Another

Until 12 weeks pregnancy

Until 10 weeks pregnancy

Until 8 weeks pregnancy

Until heartbeat is confirmed

Until clinical pregnancy confirmation

I suspend in the day of pregnancy test

0 2 4 6 8 10 12 14 16

In case of positive pregnancy test, until when do
you perform luteal phase supplementation?

FIGURE 6. Duration of luteal phase supplementation in case of pregnancy.

Number of answers

Number of answers



sence of fetal heartbeats at 12 weeks’ gestation, this stra-
tegy is still not commonly used in our country. Howe-
ver, being a safe and efficacious treatment, with the po-
tential to overcome vaginal irritation and poor patient
compliance, the authors believe that it will soon re-
present a valid option for reproductive medicine.

Regarding the day of starting progesterone supple-
mentation, Portuguese reproductive medicine doctors
tend to start it on the day of the IUI, following insemi-
nation, with 10 or fewer doctors reporting starting two
days after the IUI, irrespective of the stimulation sche-
me used. In fact, there appears to be a 5 to 6 days’ time
window for progesterone start after hCG triggering, be-
cause there is endogenous progesterone production
from the corpus luteum. After that time, the endoge-
nous production will fall. Within that time window,
there doesn’t seem to be any difference in terms of preg-
nancy rate15.

From the findings of this study and our clinical ex-
perience, we can extrapolate that Portuguese repro-
ductive medicine doctors do not usually measure the
progesterone serum value. In IVF cycles and mainly in
frozen embryo transfers, more and more work is emer-
ging showing the relationship between luteal phase
progesterone measurements and overall cycle outco-
mes16,17, which is not the case in IUI cycles.

Regarding clinically relevant statistical associations,
the small sample size creates an important limitation for
its use. Despite that, we could find a higher frequency
of hCG triggering and progesterone supplementation
until later in pregnancy in the smallest units. This pro-
bably reflects the reduced experience of the centers that
perform fewer reproductive treatments, leading to most
defensive ways of working. Concerning differences bet-
ween private and state institutions regarding IUI cy-
cles, we found no evidence of differences between the
type of center and the protocols used. However, our
sample is probably underpowered to detect such diffe-
rences.

The strengths of this study include the presence of
a structured questionnaire used uniformly among all
participants. The limitations include the absence of all
Portuguese reproductive medicine doctor’s representa-
tion, but in the real world, 100% participation is never
accomplished in any study. Although our sample is
small, 51.25% of answers is considered a good res-
ponse rate for an internet-based survey10. Another im-
portant limitation is that this survey does not allow us
to know whether there is any difference in luteal pha-
se supplementation, according to the clinical reason

motivating an IUI cycle. Our study also does not ques-
tion the timing of intrauterine insemination after ovu-
lation triggering, which can be different among distinct
reproductive units.

A potential bias that is inherent to the study is that
doctors that tend to use more luteal phase progestero-
ne supplementation may be overrepresented, because
they were more interested in answering the survey.
Also, we did not ask about demographic information
of our doctors and regional characteristics can have an
impact on luteal phase supplementation practices.

In conclusion, our investigation suggests that the
vast majority of Portuguese reproductive medicine doc-
tors prescribe similar drugs for ovulation induction
when dealing with specific infertility causes. The agree-
ment on the hCG trigger for this kind of cycle is also
very high. However, there is some variability concer-
ning luteal phase supplementation and the day of star-
ting and ending progesterone, which is probably a re-
flection of the existing controversies on this subject.
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