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Background: The literature has always been controversial on the use of gonadotropin-releasing hormone agonists in
preserving fertility in women of childbearing age after chemotherapy; thereby, in this article, we will be discussing its

Main body of abstract: When it comes to preserving fertility, it is crucial to consider all available options in this topic
due to its very sensitive nature, thereby we have found that while a lot of trials favor the use of gonadotropin-releas-
ing hormone agonists, the lack of proper follow-up and long-term trials renders its use highly debatable, and since
the longest follow-up trial showed non-significant results, it also opens the floor for debate on whether this short-
term benefit is worth adding another drug to the regimen or not.

Short conclusion: As described in this review, while the use of gonadotropin-releasing hormone agonists is benefi-
cialin a lot of studies, the lack of long-term reports still makes its use debatable, thereby more trials should be done.

Background

The management of malignancy in women in their repro-
ductive years may necessitate a surgical, radiological, or
a cytotoxic (chemotherapy) approach which exposes the
female to dangerous and even toxic doses that will ulti-
mately result in gonadal damage and dysfunction.

Prior to initiating potentially gonadotoxic therapy,
physicians should discuss the risk of treatment-induced
infertility and possible interventions to preserve fertil-
ity [1]. This discussion should occur soon after diagno-
sis since some interventions to preserve fertility take
time and could delay the start of treatment. The ASCO’s
(American Society of Clinical Oncology) committee opin-
ion stated in 2006 and reaffirmed in 2013 that as part of
education and informed consent before cancer therapy,
healthcare providers (including medical oncologists,
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radiation oncologists, gynecologic oncologists, urolo-
gists, hematologists, pediatric oncologists, and surgeons)
should address the possibility of infertility with patients
treated during their reproductive years (or with parents
or guardians of children) and be prepared to discuss
fertility preservation options and/or to refer all poten-
tial patients to appropriate reproductive specialists. The
ASCO’s committee also stated in 2018 that the guide-
lines emphasize the use of measures to preserve fertility
in young women with cancer, and such measures include
assisted reproductive techniques and ovarian protection
through the use of GnRH agonists. Although patients
may be focused initially on their cancer diagnosis, it is
encouraged to advise patients regarding potential threats
to fertility as early as possible in the treatment process
so as to allow for the widest array of options for fertility
preservation [2].

This emphasizes the importance of a multidisciplinary
approach and collaborative work between oncologists
and reproductive medicine specialists in tackling such a
crucial and sensitive issue.
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In general, the ovaries of women who receive chemo-
therapy have a decreased number of primordial fol-
licles which will result even in a greater decrease in the
numbers of larger maturing follicles indicating a greater
chemotherapeutic effect on follicular development rather
than on the oocyte itself. Many young women develop
amenorrhea during chemotherapy, and this is what is
called chemotherapy-induced amenorrhea which on its
own has a significant independent clinical impact (type
and dose-dependent) on survival [3]. Reviewing the
results of the International Breast Cancer Study Group
(IBCSG) Trial VI showed that adjuvant chemotherapy-
induced amenorrhea has been shown to be associated
with reduced relapses and improved disease-free and
overall survival for premenopausal breast cancer patients
and is especially significant for node-positive breast can-
cer [4].

In general, women younger than age 40 years are more
likely to retain their menstrual cycles than those older
than 40 as they have a larger pool of follicles [5].

Multiple approaches are available for fertility preserva-
tion in women undergoing gonadotoxic treatment, these
include the following:

1- Cryopreservation of embryos

2- Cryopreservation of mature and immature oocytes

3- Cryopreservation of ovarian tissue

4- Ovarian transposition

5- Gonadal shielding during radiation therapy

6- The use of GnRH analogs in patients with chemo-
therapy

The efficacy of the use of the GnRH analogs for pre-
serving ovarian function during chemotherapy was
always debated in the literature with different findings
across multiple randomized controlled trials, with some
data regarded as heterogeneous due to the fact that there
was no uniform or an absolute definition for premature
ovarian failure with many studies referring to amenor-
rhea as a reflector of ovarian function as well as the scar-
city of data on future patient fertility, pregnancy, as well
as pregnancy outcomes.

In this review, we will be tackling the issue of the use
of the GnRH analogs in preserving ovarian function in
patients receiving chemotherapy.

Main text

Biology of GnRH analogs

In 1977, the structure of the GnRH was properly identi-
fied by Drs. Guillemin and Schally [6]. A decapeptide
(pyro Glu-His-Trp-Ser-Tyr-Gly-Leu-Arg-Pro-Gly-NH,)
synthesized from a 92-amino acid preprohormone in the
preoptic nucleus in the hypothalamus. The portal blood
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carries the GnRH to the pituitary gland, which contains
the gonadotrope cells, where GnRH activates its own
receptor, gonadotropin-releasing hormone receptor
(GnRHR), to release FSH and LH.

The half-life of GnRH is 2—4 min as it is degraded by
peptidase and cleared by glomerular filtration [7], and
this was probably the main reason for developing longer-
acting agonistic derivatives to increase their duration of
action [8]. The GnRH analog causes an initial flare effect
that increases gonadotropin levels and causes ovar-
ian stimulation followed by a hypogonadotrophic state
within 1-3 weeks of administration [7].

The administration of LHRHa is associated with some
adverse effects (e.g., headache, hot flashes, vaginal dry-
ness, sweating, mood changes, insomnia, urogenital
symptoms, and thromboembolic events).

Safety concerns regarding its use were raised suggest-
ing a possible increase in the side effects during cytotoxic
therapy, a possible detrimental effect of the lack of treat-
ment-induced amenorrhea on prognosis, and a potential
negative interaction with chemotherapy.

However, the three available randomized studies [9—
11] that investigated the impact of adding concurrent
ovarian function suppression to chemotherapy did not
demonstrate any difference in patients’ prognosis.

Mechanism of action in fertility preservation

In the adult ovary, > 90% of the ovarian reserve is made
up of primordial follicles in the resting stage prophase
I. Growth initiation of follicles is initially an FSH-inde-
pendent process and gonadotropin-dependent growth
would not occur until later on (antral phase) [12].
Because profound ovarian suppression may take several
weeks to achieve, it is unlikely that sufficient lowering
of gonadotropins will be achieved within the short time
available before the initiation of chemotherapy. Also, if
GnRH analogs are given during the follicular phase of the
cycle, they may actually cause a flare effect and create the
opposite of the desired impact and defeat the purpose of
actually suppressing ovarian function during chemother-
apy treatment.

This raised many questions regarding how GnRH ana-
logs actually work in fertility preservation.

A proposed intervention in mice showed that gonado-
tropins enhance caspase-3 and caspase-7 and apoptosis
in the theca-interstitial cells of rat preovulatory follicles
in culture. The elevations in caspase-3 and caspase-7
activities in theca-interstitial cells were accompanied
by an increase in apoptosis [13], since theca-intersti-
tial cells are important for follicle development, this
increase in apoptosis might explain the preservation of
preovulatory follicles, as this can help them maintain a
relatively dormant state. Thus, pituitary desensitization,
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induced by GnRH agonist administration, prevents the
secretion of growth factors by the FSH-dependent fol-
licles, thus secondarily preserving more primordial
follicles in the “dormant” stage and minimizing their
unidirectional maturation and ultimate destruction by
alkylating agents

Two recent publications found that the prolifera-
tion of primordial germ cells is gonadotropin-depend-
ent and is mediated by Akt/phosphatase and tensin
homolog deleted on chromosome ten (PTEN) signal-
ing. High concentrations of estrogens stimulate mouse
primordial germ cell growth in vitro. Moreover, estro-
gens stimulate the transcription of the “Steel” gene and
the production of c-Kit ligand in gonadal somatic cells,
and this growth factor is likely to be responsible for the
observed stimulation of primordial germ cell growth
via an Akt/PTEN pathway [14, 15]. Although the initia-
tion of primordial follicle growth and the early stages of
folliculogenesis can occur without gonadotropins, FSH
may affect the rate of preantral follicle growth as well;
therefore, the assumption that early follicles are gonad-
otropin independent may need re-evaluation [15-18].

Another proposed modality of action aims to
decrease the utero ovarian perfusion created by high
estrogen states in the body. High estrogen concentra-
tions significantly increased ovarian perfusion and
vessel endothelial area in a rat model of ovarian hyper-
stimulation, and this effect was significantly and dose-
dependently inhibited by administration of a GnRH
agonist.

Moreover, it has been shown that human gonads
contain independent GnRH receptors. GnRH-I and
GnRH-II receptor activation may result in decreased
apoptosis. Whether the GnRH agonist effect is direct
on the oocyte—cumulus complex or on the granulosa
cells themselves, this topic in particular requires further
assessment [19].

Another possibility is that GnRH agonists may upreg-
ulate an intragonadal antiapoptotic molecule such as
sphingosine-1-phosphate (S1P). Tilly et al. [20] have
identified several molecules that are required for chem-
otherapy-induced oocyte apoptosis. While much of their
work has relied on mice genes, they have identified a lipid
antagonist of the proapoptotic second messenger cera-
mide, S1P, as a protective molecule [21].

Clinical data

In this review, we will be discussing the use of GnRH
analogs in patients with breast cancer and hematological
malignancies, since breast cancer is the most common
cancer in women, and due to lack of available data, only
hematological malignancies were discussed.
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Breast cancer

Del Maestro et al. [22] demonstrated that the use of trip-
torelin-induced temporary ovarian suppression during
chemotherapy in premenopausal patients with early-stage
breast cancer reduced the occurrence of chemotherapy-
induced early menopause. The study group looked at
the incidence of early menopause in young (aged 18—45)
patients with breast cancer undergoing adjuvant or neo-
adjuvant chemotherapy in a randomized controlled trial
in 16 sites in Italy where patients were randomized into
receiving chemotherapy alone vs chemotherapy and trip-
torelin administered intramuscularly at a dose of 3.75 mg
at least 1 week before the start of chemotherapy and then
every 4 weeks for the duration of chemotherapy. Early
menopause was defined as no resumption of menstrual
activity and postmenopausal levels of FSH and estradiol
1 year after the last cycle of chemotherapy. The study
included hormone receptor-positive as well as hormone
receptor-negative breast cancer patients where hormone
receptor-positive patients received adjuvant treatment
with tamoxifen for up to 5 years. There was no significant
difference between the chemotherapy regimens their
patients received, either CMF-based (cyclophosphamide,
methotrexate, and fluorouracil), anthracycline-based, or
anthracycline-taxane-based treatment. With 133 patients
randomized to chemotherapy alone and 148 patients
randomized to chemotherapy plus triptorelin, the rate of
early menopause was 25.9% in the chemotherapy-alone
group and 8.9% in the chemotherapy plus triptorelin
group (P = 0.001) thus an attributable risk reduction of
17% (95% confidence interval, — 26% to — 7.9%; P < .001).
In a multivariate analysis, only the treatment with trip-
torelin was associated with a significant reduction of the
risk of developing early menopause with an odds ratio for
treatment-related early menopause of 0.28 (95% confi-
dence interval, 0.14 to 0.59; P < .001).

Moore et al. [23] demonstrated in a phase 3 trial that
ovarian failure rate was significantly less in patients
receiving goserelin starting 1 week before the start of the
chemotherapy regimen than those in the control group
(odds ratio, 0.30; 95% confidence interval [CI], 0.09 to
0.97; P = 0.04). Furthermore, after a 5-year follow-up,
they also showed that those who received goserelin were
more likely to get pregnant than the control group (odds
ratio, 2.45; 95% CI, 1.09 to 5.51; P = 0.03), without the
presence of a difference in pregnancy complications.

In 2012, Munster et al. [24] looked at premenopausal
women aged 44 years or younger which were randomly
assigned to receive either triptorelin or no triptore-
lin during neoadjuvant chemotherapy and assessed the
preservation of their ovarian function through and after
receiving chemotherapy. These patients were stratified by
age (< 35, 35 to 39, > 39 years), estrogen receptor status,
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and chemotherapy regimen. Premature ovarian failure
was defined based on a resumption of menses and serial
monitoring of follicle-stimulating hormone (FSH) and
inhibin A and B levels. The study targeted 124 patients
with a planned 5-year follow-up; however, the trial
was stopped for futility after 49 patients were enrolled
(median age, 39 years; range, 21 to 43 years); 47 patients
were treated according to assigned groups with four
cycles of adriamycin plus cyclophosphamide alone or fol-
lowed by four cycles of paclitaxel or six cycles of fluoro-
uracil, epirubicin, and cyclophosphamide. Menstruation
resumed in 19 (90%) of 21 patients in the control group
and in 23 (88%) of 26 in the triptorelin group (P = .36).
Menses returned after a median of 5.8 months (range, 1
to 19 months) after the completion of chemotherapy in
the triptorelin vs 5.0 months (range, 0 to 28 months) in
the control arm (P = .58). Two patients (age 26 and 35
years at random assignment) in the control group had
spontaneous pregnancies with term deliveries. FSH and
inhibin B levels correlated with menstrual status. The
study demonstrated that after patient stratification for
age, estrogen receptor status, and treatment regimen,
amenorrhea rates on triptorelin were comparable to
those seen in the control group (10% vs 12% hazard ratio
of 0.76 (95% CI, 0.40 to 1.46) indicating no statistically
significant advantage of adding triptorelin).

In a randomized, parallel-group study, the Anglo
Celtic Group OPTION trial by Leonard et al. [25] which
recruited 227 patients, goserelin reduced the prevalence
of amenorrhoea between 12 and 24 months to 22% vs
38% in the control group (P = 0.015) and the prevalence
of POI to 18.5% vs 34.8% in the control group (P = 0.048).
Follicle-stimulating hormone concentrations were also
lower in all women treated with goserelin at both 12 and
24 months (P = 0.027, P = 0.001, respectively). However,
the use in women above the age of 40 proved to be non-
significant, further strengthening the evidence support-
ing the use of GnRHa, but that still does not deny the fact
that longer-term outcomes are yet to be studied and that
the efficacy in preserving ovarian function is still limited.

A meta-analysis on 14 RCTs [26] showed that the use
of GnRHa is favorable as it significantly reduced the
risk of POF when given during chemotherapy (OR 0.36,
95% CI 0.23-0.57, P < 0.001). Only 5 studies out of the
14 RCTs studied post-chemotherapy pregnancies, which
was also deemed significant (OR 1.83, 95% CI 1.02-3.28,
P = 0.041). This calls for more trials to study the preg-
nancy rates after chemotherapy, as the current literature
does not have much information on this specific variable.

Another meta-analysis done by Lambertini et al. [27]
on 5 trials supported the use of GnRHa, but an interest-
ing fact is that they also stated that a younger age (< 40
years) at diagnosis was a significant variable (adjusted
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OR, 0.35; 95% CI, 0.24-0.52; P < 0.001) when it came
to the reduction of risk of developing chemotherapy-
induced premature ovarian insufficiency (POI), thereby
concluding that age is a major variable when it comes
to the success of the use of GnRHa in the prevention of
chemotherapy-induced POL

One of the trials supporting the use of triptorelin, the
PROMISE trial [28], specifically when it comes to the
long term, which is one of the points that makes the use
of GnRH agonists debatable, but it is worth mention-
ing that they also concluded that it does not affect preg-
nancy rates. The variable found significant was menstrual
resumption at 5 years between the GnRHa and control
group, 1.28 (95% CI, 0.98-1.68; P = 0.07) (Table 1).

Hematological malignancies

Salama et al. [29] in a review addressed preserving fertil-
ity in female patients with hematological malignancies, in
which they have discussed the use of GnRH agonist along
with a lot of other methods. Given that they have stated
that the use of GnRH agonists is debatable, it is worth
noting that they have stated that it is not suitable for use
in prepubertal females due to inactive HPO axis, does
not require a delay in cancer treatment, should be carried
out before and during chemotherapy, and that it does not
protect against the gonadotoxic effects of radiotherapy.
However, it was listed as debatable due to contradictory
results.

In another retrospective cohort study, triptorelin
(Decapeptyl) was administered monthly to 61 women
with Hodgkin lymphoma who were under treatment
from 1994 to 2006. And out of these 61 women, 50 recov-
ered regular menses, and after the completion of treat-
ment, 13 patients conceived successfully. Falorio et al.
[30] concluded that the use of GnRHa may be useful
in preventing ovarian damage and infertility in young
women receiving polychemotherapy alone or in combi-
nation with subdiaphragmatic radiotherapy, but it is not
effective in refractory or relapsed patients, since they
have found a clear correlation between age at the time
of treatment, advanced disease, cumulative therapeutic
load, and ovarian failure.

Another study including data from more than 20
years ago was carried out by Driul et al. [31], where
they aimed to assess ovarian function in those receiving
GnRHa compared to those who did not in a case-con-
trol study in survivors of hematological malignancies,
where they analyzed 124 patients between 1998 and
2007. The results showed that in those treated with
GnRHa, 33% had post-treatment amenorrhea and 6%
post-treatment pregnancies, compared to 49% and 4%,
respectively, in the control group; however, they have



Page 5 of 11

(2021) 26:42

Odeh et al. Middle East Fertil Soc J

3715 9|dwes ||ews

"95e3sIP 9AllRbAU
-43 yum sauaned Ajuo papniaul Apnis ay |

‘sjulod pud ay3 $sasse 01 dn-moj|o} JO yoeT]

‘ulj2401d1y Bui

-ppe jo aberueape Juedyiubis Ajjeonsneis
ou bunesipul (9%'L 03 0%°0 ‘1D %56 ‘940 40
Ol1el plezey %7 | SA 901) dnolb |01uod
93 Ul U39S 95043 03 9|qeledwod 2iam
ul|2401d11) UO Skl eayliouaule ‘uswibal
1UaWieal} pue ‘snieys Joxdadal uaboiisa
‘abe Joj uonedynes usned Jayy
“SILIDAIIRP

W93 Yim sappueubaid snosuejuods

pey dnoib |011u0d ay3 Ul (Juswubisse
wopuel 1e s1eak ¢ pue gz abe) syualied
OM] (85 = ¢) UdJe |011U0D By Ul (SYruow
8¢ 010 ‘9buel) syuow (g A ulj2101d1y
ay1 Ul Adesayrowayd Jo uona|duod ayy
13)4e (Syuow 6| 0} | ‘9buel) syruow g's
JO UBIP3W B J3}Je PaUINII SASUSN (9€”
= ¢) dnoib uij2103d113 a3 Ul 97 4O (%88)
€z ul pue dnoib |o3u0d ay3 Ul spualied
1740 (%06) 61 Ul PAUINS3J UOIIBNIISUSN
(€00=d'15501601 D

%56 ‘G2 ‘oles sppo) dnoub ul21s0b ayy
Ul (9%12) 01 40 ¢z pue dnoib auoje-Ade
-I9YI0WAYD BYI Ul (%1 1) €11 4O 71 :Adueu
-ba1d U0 15P3| 1B PRY (9691) H€ ‘Po1EN|EAS
3¢ p|N0d oym syuaped g |z ayi buowy
(#00 =d*£6:0 ©160°0 [ID] [eAl=1ul 92USP
U0 966 ‘0€°0 ‘01l sppo) dnoub suoje
-Adeisyiowsyd sy Ul 957z pue dnoib uije
-19506 3Y3 Ul 958 Sem 1.l ain|lej UBLIBAQ

(100" >d 65001 #1°0 ‘lertsiul
2DUIPYUOD %56) 87°0 JO dsnedousw
A1ea paie[al-1uswieall 10j Of1el Sppo

ue yum asnedouaw Ajiea buidojanap jo
3SL 9y} JO UondNPal JURdYIUDIS B YiIM
P31e120SSe Sem UJ|2103d1) YIm Jusul
-1ea1} 3Y3 AJUO ‘sisAjeue S1eleAlNW e U]
(100" > d ‘%6°£ — 01 %9¢ — ‘[eAla1ul
3DUIPYUOD 9%56) %/ | JO UOIDINPSI SIi
3|geINgINe Ue sny1 (1000 = ) dnoib
ulja101duy snid Adesayiouwayd syl ul 9%6'8
pue dnolb auoje-Adesayiowayd sy ul
%6°'GZ Sem asnedousw AjJes Jo a1el ay |

aplweydsoydo|pAd pue ‘upigniids
‘[I5BINOION|Y JO S3JIAD XIS JO [oXe|ded Jo
$3[242 1IN0y AQ PaMO||04 4O BuO|e Spluleyd
-soydodAd snjd upAwellpe Jo s394 Ino-

Paseg-aUIPASRIYIURUOU SA PISEg-2Ul|D
-AoeIy1ue pUe [SYIUOW 9 INOGE] S9AD
§ 019 JO [SYIUOW € INOQE] 324D 7 01 €

Adessyiowaypd g pue

| sAep uo [1peINoIONY JO ,W/Bw 009 pue
‘g pue | skep uo s1exanoyiaw Jo ,uw/bw
0% ‘g pue | sAep uo apiweydsoydopAd
snouaneiul o ,W/Bw 009 10 ¢71-1 shep
uo apiweydsoydo|aAd [eio jo ,w/Bw 0oL

Adesayrowayd bul
-AI9231 Ja)ye pue ybnoJy3 UodUN) UeLIeAC

Jo uopeasasald ay3 uo uli03d1l JO 10943 2] "|e 18 Ja1sunpy

sJeak G 1a)e Adueubaid Jo soWODINO
2in|lej UBLIEAO JO

2DU3PIdDUI 3Y3 UO UI[213505) BUIsN JO 109443 [€2] '|e 12 2100\

asnedouawi

AJiea paonpul-Adesayiowayd Jo aouai

-IN220 ay1 uo Adessyrowayd buunp

uolssaiddns ueeao Aleiodwial pasnpul
-ulj2103di Jo 1039 ay3 bunebinsaaul  [zz] |8 39 0SB |30

suoneywr]

sbuipuy urepy

uawibai Adesayrowayd

saA3[qO LERITESEYEN]

Jooued 1seaiq Ylim siuaned ul eHYUD JO oS L 9|qelL



Page 6 of 11

(2021) 26:42

Odeh et al. Middle East Fertil Soc J

"PAPN|DUI 1M S[eli} pazZIWOopUEel Jofeuw
AAL AJUO WoI) e1ep [9AJ-1USed [ENpPIAIPU

‘e1ep [9A3]-1USNed [enpiA

-IpUI WOJJ 10U pazA[eue elep pue ‘ejep juiod
pua BuipnpUIl SAIPNIS M3j ‘pasn ain|ie}
UelIeAO dJnjewaid JO suonuyap JuaJR4Iq

"32Is s|dwes |lews

0d

paonpul-Adesayiouwayd buidojaaap Jo 3si
paonpal e Yum paredosse Ajpuedyiubis
219M (1000 > d ‘250470 ‘1D %S6 'S€0
YO paisnipe) (sieak of >) sisoubelp 1e abe
196unoA pue (1000 > d 450920 1D %S6
'8€°0 '4O P3isnipe) eHYUD Yim Jusuilesl)
AJUO 18U PaMOYs SisAjeue a1eleAlnul
3y “Auauaboialay Aue Inoyum (1000 >
d1£50-92°0 1D %56 ‘3€°0 YO p1snipe)
dnoib [03U0D YL UI 6GE JO (%6'0€) L L1
Yum pasedwlod se ‘(|0d) Aouapyjnsul
uepeAo ainlewsaid padojeasp syualied
£9€ 40 (% 1'71) 1S ‘dnoIb eHYUD By} U]

‘Al1duaboIa1ay ou Yum (1400 = d

'8T'E-TO'L 1D %56 '€8'L YO) Juedyiubis Ajjed

-11513R1S SEM UDIyMm auoje Adelayiowayd
Bulobiapun UsWOM /7€ BUOWE (95°G)

61 Yum pasedwod queubaid swedsq
(%6) €€ ‘Adeisyrowayd buunp Hojeue
HYUD yum parean ssuaned 65¢ 341 O
(9200 = (Aususboimiay)

d %Ly =) Asusboisiay uedyjubis
yum ybnoyije ‘Adessyiowayd buunp
151uobe ay1 BulAiea) syualied Ul paAIasgo
SeM (1000 > d '£50—€T°0 1D %S6 ‘9E'0 HO)
40d JO Sl 943 Ul uoidNpal JuedyIubIs v
“Juesyiubis

-uou aq 031 parold O Jo abe ay1 anoge
USWOM Ul 95N 3yl I9AIMOH “(A]oAIDadsal
1000 =d '£20°0 = d) Syauoul ¢ pue ¢|
4104 1€ Ul[213506 Y1m paieal) usuom

||B Ul I9MO] OS|e 3J9M SUOIIRIIUSOUOD
suowloy bunenuwins-sP1j04 (8¥0'0 = d)
Aj9AIdadsal ‘dnolb |03U0D Yl Ul 98 H€ SA
%581 01104 JO adusjerald syl pue (SLO'0
= ¢) dnoib |0J3UOD Y} Ul %8E SA %77 O}
SYIUOW 7 puUB 7| U99MIDQ BSOYIIOUSWR
JO 92uU3eA.d SY) PdNPaI UI[RI9500)

2in|ie} uepeAO ainlewald padnpul
v/N  -Adeisyiowayd uo eHyuD) JO 35N JO 19343

JUSWIIEaJ] J9DUeD 15e9.q Ja)ye sapueubaid
JO J3QUINU pUB 2IN|1e} UBLIBAO 2injewaid
V/N JOISH 3Y1 UO ul2101d1] JO 35N JO 10943

3uexe) e INOYIM 10 1M SuaWl
-1621 Buuieluod-aulPAdRIYIUE JO/pUE
apiueydsoydo|aAd Jo s9pA2 1ybi1a 01 XIS

249506 JO 95N ay1 Jaye syuow
¢ PUB 7| US9M1SG BIOLLIOUIWIE S53SSY

[£2) (213 unIaqIeT

[97] "[e 12 luiLRqUIE]

[5¢] e 13 ‘pIeuoa

suonejywr

sbuipuy urepy

udwibai Adesayjowsyd saA1I3(q0

LEMIEIETEN |

(panunuod) L ajqey



Page 7 of 11

(2021) 26:42

Odeh et al. Middle East Fertil Soc J

(L00=d'89'1-86'0 1D %56 ‘8T "(4H)

oles piezey) dnoib [0J3u0d 2y ul syuaiied

€€1 dY1 Buowie (%682/-7'95 "D %S6)

%09 pue dnolb eHyuo ay3 ul syuaed

8v1 941 Buowe (9£'08-/'59 ‘1D %56)

0597/ Sem Sieak G 1e uondwnsal |enis

-UaW JO 3duapIdul ay) ‘a1es Aoueubaid ul

9OUIBYIP JUBDYIUDIS A][BDIISIIEIS B INOYIIM

‘]aA9MOY ‘A1ISA0D31 UOIIDUNJ UBLIBAO JO

sisKleuejuiod  Aujigeqoud wiai-buoy Jaybiy Jo swidd Ul

pua Alewd Jo awn ay1 3e pauue|d sem Ajjeaypads Adesayiowayd yim buoje
UO[123]|02 3WO02IN0 Wal-buo] ‘jodojoid  ui2101di} JO UOIBIISIUIWIPE DY} WOJ) 1Y
Apnis ay3 Ul paydadsald Jou sasAleuy  -uaq Ajjenioe op uswom [esnedousuaid

|9Xe120p<—I7
|oxeyped<—34
[oxe1Ped<—23

JND<—V

sKep gz A1ans 4D

shep gz—1¢ A12A3 DO01-6/-0934

AKoueubaud
JO 181 pue AI9A0J31 UOIIdUN) URLEAO
UO Ul[2103d13 JO UoieASIUIWPe JO 134T [87] '|e 1 lupaquien

suopeywi] sbuipuy urepyy

udwibai Adesayjowsyd

saAd3(qO IESITEYEIEN]

(panunuod) L ajqey



Odeh et al. Middle East Fertil Soc J (2021) 26:42

concluded that there was no statistical significance to
emphasize on the use of GnRHa and that more evi-
dence should be obtained.

A retrospective cohort study compared 286 patients
who received GnRH agonist with chemotherapy and
188 patients who were treated with chemotherapy alone,
and in this study, the primary outcome was spontaneous
pregnancies. The secondary outcome was cyclic ovar-
ian function (COF) vs premature ovarian failure (POF).
These outcomes were assessed 2 years or more after
chemotherapy. Blumenfeld et al. [32] concluded that
spontaneous conception is significantly achieved in the
intervention group (P = .0004, OR 3.12, 95% CI 1.7-5.8),
and adding to that preservation COF (P = .0001), thereby
adding to the literature in supporting the use of GnRHa.
Furthermore, 123 healthy newborns were born in the
intervention group, compared to 40 in the control group.

In a prospective non-randomized case-control study,
Blumenfeld et al. [33] elaborated on the effect of co-treat-
ment with GnRHa on ovarian damage and concluded
that it may reduce ovarian damage significantly. This
study recruited 115 female patients with Hodgkin lym-
phoma, where 65 patients received a monthly injection
of GnRHa throughout and before starting chemotherapy,
up to a maximum of 6 months. The results showed that
the resumption of regular menses was significantly seen
in the intervention group; however, no significance was
seen on the preservation of COF, which contradicts pre-
vious studies, and these results further emphasize the
need for more trials on the use of GnRHa.

Taking it a step further, in a study aiming to compare
the rate of POF after stem cell transplantation (SCT) in
women receiving GnRHa in conjunction with gonado-
toxic chemotherapy, Blumenfeld et al. [34] showed that
in 83 patients, 18 out of the 47 patients receiving GnRHa
resumed cyclic ovarian function, compared with 4 out of
the 36 not receiving GnRHa. There were no significant
differences in age, chemotherapy treatment, or diagnoses
between the study and control groups. They concluded
that GnRHa cotreatment in conjunction with condition-
ing chemotherapy before SCT may significantly decrease
the gonadotoxicity and POF from 82 to 33% in lymphoma
but not in leukemia patients.

On the other hand, Demeestere et al. [35] showed
that even though on the short term, the ovarian func-
tion might be better in a group receiving GnRHa when
compared to a control group (3.14 % 0.80 ng/mL at inclu-
sion vs 1.26 = 0.3 ng/mL after 2 to 4 years, P = .039); this
significance was no longer seen when it came to a long-
term follow-up (1.58 % 0.38 ng/mL, P = .520). In their
study, they signified the fact that more trials should be
done to assess the long-term effects of the use of GnRHa
in preserving fertility, and this calls for the discussion of
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whether this short-term improvement is worth the addi-
tion of GnRHa or not (Table 2).

Conclusions

As described in this RCT review, the issue of GnRH ana-
logs is still highly debatable in the literature with conflict-
ing evidence and heterogeneous data.

The reason behind the heterogeneity of data may arise
from the lack of a consistent uniform definition of prema-
ture ovarian failure following chemotherapy, with a clear
focus on the resumption of menses as a primary indica-
tor of resumed ovarian function. Focus on pregnancy
outcomes as well as survival rates were never the primary
outcomes in any of the studies which looked at the role
of the use of GnRH analogs in ovarian function preserva-
tion. In the above most recent meta-analysis [24], there
was an inclusion of RCTs with small patient populations
that may not reflect back properly on the general popu-
lation and may not be strong enough to influence any
change in recent guidelines and consensus about using
GnRH analogs in young patients receiving chemotherapy.

The administration of GnRH analogs in patients receiv-
ing chemotherapy offers a more accessible option for
patients and can be used in conjunction with traditional
fertility preservation techniques; it also offers feasibil-
ity in regard to cost, timing issues, and the need for a
partner.

The American Society of Clinical Oncology Clinical
Practice Guidelines (2013) regard sperm and embryo
cryopreservation as well as oocyte cryopreservation as
standard practice with other fertility preservation meth-
ods, including the use of GnRH analogs, considered
investigational and should be performed by providers
with the necessary expertise. Yet, in 2015, the St. Gallen
International Expert Consensus panel and the National
Comprehensive Cancer Network (NCCN) guidelines
have been updated to acknowledge the role of luteinizing
hormone-releasing hormone agonists (LHRHa) in pre-
venting chemotherapy-induced POF of hormone recep-
tor-negative breast cancer.

Moreover, in hormone receptor-positive breast can-
cer patients, the issue of the concurrent use of endocrine
therapy, namely tamoxifen along with chemotherapy has
demonstrated to be of inferiority in regard to disease-free
survival when compared to a sequential administration
[30] due to potential antagonism between tamoxifen and
the cytotoxic agent. Yet, recently reported excellent sur-
vival results with triptorelin administered concurrently
with chemotherapy in the Tamoxifen and Exemestane
Trial [36] suggests that the use of GnRH agonist may also
have a role in improving survival. This overall reflects a
hesitant opinion to recommend this technique.
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