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Somatostatine analogs (SSAs) are currently indicated in
the treatment of acromegaly and neuroendocrine tumors
(NETs). Actually, pregnancy in patients with acromegaly
and NETs does not represent an exceptional event
because reproductive behavior has changed in the last
decades and patients with NETs show more frequently
long-term survival. The safety profile of SSAs during
pregnancy is still controversial. Concerning acromegaly,
based on case reports and series, SSAs administration
during pregnancy seems to be relatively well tolerated.
Concerning patients with NETs, up to date only one
patient with NET receiving SSA during pregnancy has
been reported in literature. We report two cases of
gastroenteropancreatic-NET patients receiving SSA
lanreotide for the entire course of their pregnancy, with
favorable outcomes for both mothers and babies. Our

Introduction

Somatostatine analogs (SSAs) are currently indicated in
the treatment of endocrinologic and oncologic diseases,
namely acromegaly (pasireotide) [1] and neuroendocrine
tumors (NETs) (octreotide and lanreotide) [2]. Acromegaly
is characterized by over secretion of growth hormone and
because SSAs are able to inhibit growth hormone secretion,
they represent the treatment of choice [3]. In functioning
NETs, SSAs are the standard of care for syndrome control
[4-6]. For tumor growth control, antiproliferative effects of
SSAs are described [7,8] and there is consensus that SSA
can be used as first-line therapy in gastroenteropancreatic
NETs (GEP-NE'T5) [9,10]. In particular, CLARINE'T trial
has demonstrated that lanreotide, compared with placebo,
significantly prolonged progression-free survival (PFS)
among patients with metastatic GEP-NEIs (median
not reached vs. median of 18.0months) [9]. Recently, an
interim analysis of the CLARINET extension study
confirmed sustained antitumor effects with lanreotide in
metastatic GEP-NE'Ts (median PFS 38.5months, 95%
confidence interval, 30.9-59.4) [10].

Nevertheless, progress has been made in the therapeutic
management of acromegaly and NE'Ts, as a consequence,
even patients affected by advanced NET achieve
definitely long-term survival. Moreover, reproductive
behavior has changed in the last decades: the age at first
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pregnancy increased and improvements in assisted repro-
ductive techniques occurred. Therefore, pregnancy in
patients with acromegaly and NE'Ts does not represent
an exceptional event.

Referring to our experience, two pregnant patients with
GEP-NETs treated with SSA lanreotide during preg-
nancy were followed at the Medical Oncology Unit,
Azienda Ospedaliero Universitaria (AOU) Careggi
(Florence, Italy). To date, no published data of pregnant
patients with GEP-NE'T receiving SSAs throughout
pregnancy have been reported.

Cases description

Case 1

A.E. is a 41-year-old overweight Nigerian woman, with
refractory hypertension and chronic hypertensive heart
disease. In September 2015, she was diagnosed with
nonfunctioning ileal NET G2 (Ki67 4%), with breast,
axillary lymph nodes and liver metastases. In March
2016, she started SSA lanreotide depot 120 mg, monthly
injection. In July, she was found to be 12weeks preg-
nant by urine human chorionic gonadotropin (hCG)
test. Approximately, four lanreotide doses had been
administered until that time with disease stabilization.
Considering the antitumor purpose of treatment (see
data reported in the European Neuroendocrine Tumor
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Society Consensus Guidelines) [9] and the consulting
from the Toxicology Unit of AOU Careggi, we decided
to continue lanreotide. The patient was informed of the
treatment and strictly controlled by the Department of
Fetal and Neonatal Medicine, AOU Careggi. During the
gestation period, a regular fetal development was regis-
tered and blood glucose levels have been monitored.

Unfortunately, pregnancy was complicated by gestosis
with hypertensive emergency, requiring cesarean deliv-
ery at 35 weeks. The patient gave birth to a healthy baby,
2540kg weight, 46 cm length and 8/10 APGAR score. In
November 2017, the patient referred to our center for a
control visit: she was in good condition, continuing lan-
reotide therapy, with confirmed disease stabilization.
Afterwards, the patient was lost to follow-up.

Case 2

TY. is a 37-year-old Japanese woman diagnosed with
pNET with liver and bone metastases. In July 2012, she
underwent distal splenopancreatectomy and liver resec-
tions in Japan with a pathological report of NE'T G2, Ki67
11%, pT2NOM1 and in August 2012, the patient started
therapy with SSA lanreotide depot 120 mg, monthly injec-
tion. In August 2014, the patient was found to be 8 weeks
pregnant by urine hCG test. Approximately, 24 lanreotide
doses had been administered until that time with disease
stabilization. Lanreotide was continued and the patient
delivered by elective cesarean section at 39 weeks. The
patient experienced good control of blood glucose with-
out any significant worsening and a regular fetal devel-
opment was registered during the gestation period. She
gave birth to a healthy baby, 3320 kg weight, 51 cm length
and 10/10 APGAR score. In July 2015, after about 1 year,
the patient referred to our center having experienced the
progressive disease in the liver and bone. We then started
therapy with everolimus 10 mg daily, which is still ongo-
ing with SSA, with disease stabilization up to June 2019.

Discussion

For the first time, we report the use of SSA during preg-
nancy in two women with GEP-NE'Ts. SSAs have been
shown to be effective in the treatment of endocrinologic
and oncologic diseases, such as acromegaly [1] and NETs
[2,9,10]. The safety profile of SSAs during pregnancy is
still controversial. Concerning patients with acromeg-
aly, definitive evidence among the safety of SSAs is still
lacking, especially considering the absence of long-term
data in offsprings. Nevertheless, based on case reports
and series reported in literature, SSAs administration
during pregnancy seems to be well tolerated for both
mother and child [11-17]. Indeed, a very low SSA bind-
ing to the placenta and umbilical cord tissues has been
observed [18]. However, a systematic review by Jesu ez
al. showed that in women with acromegaly, treatment
with SSA during pregnancy is associated with increased
frequency of small-for-gestational-age infants, probably
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related to hemodynamic changes in the maternal-fetal
barrier tissues [18,19]. Furthermore, SSAs are used for
the management of blood glucose levels in expectant
hyperinsulinemic mothers and literature evidence exists
that octreotide may pose a risk of fetal growth restriction
[20,21]. For this reason, pregnancy with hyperinsulinism
represents a medical dilemma. Conversely, SSA treat-
ment can be safely withdrawal in most pregnant patients
with acromegaly previously treated with surgery or radi-
otherapy [20,21]. Possible fetal neurotoxicity cannot be
excluded when SSA is administered during pregnancy
because fetal neurogenesis seems to be supported by
maternal serotonin levels in the mouse model [22].

Referring to SSA administration during pregnancy in
patients with NETs, it is a challenging decision if to con-
tinue or not the hormonal therapy. A relevant challenge is
represented by the management of the eventually asso-
ciated carcinoid syndrome and the potential risk of carci-
noid crisis during delivery. Evidence exists that pregnant
patients with NE'T and acromegaly patients might expe-
rience an increase in carcinoid syndrome with a signifi-
cant worsening of symptoms during gestation [16].

To the best of our knowledge, only one patient with
NET receiving uneventful use of SSA during pregnancy
has been reported in literature: an Arabic woman with
bronchial carcinoid-associated adrenocorticotropic hor-
mone-dependent Cushing’s syndrome received octreo-
tide long-acting release (ILAR) 30 mg/month during three
consecutive full-term pregnancies, and all of which were
uneventful and yielding healthy babies [23]. Pistilli ez a/.
also reported the case of a pregnant woman with an ovar-
tan NE'T| liver metastasis and carcinoid syndrome receiv-
ing octreotide LAR 30 mg every 4weeks. However, SSA
was stopped immediately after the onset of pregnancy.
Nevertheless, spontaneous abortion occurred at 12 weeks
[24]. Another report, by Le ¢z a/., is about the manage-
ment of the carcinoid syndrome in a GEP-NE'T pregnant
patient with liver metastasis: carcinoid crisis occurred
during pregnancy were resolved with long-acting octre-
otide. Furthermore, it was supposed that administering
octreotide intravenously, combined with neuraxial anal-
gesia/anesthesia, throughout delivery could prevent any
eventual carcinoid crisis [25].

In the perspective of a progressive and deeper knowl-
edge about the safety profile of SSA during pregnancy,
it is of utmost importance that clinicians provide regula-
tory agencies with their feedbacks among any suspected
SSA-related adverse reaction occurring during pregnancy,
the delivery or the postpartum period and those possibly
affecting the health of mother and child.

Finally, SSA administration in a pregnant patient with
NET is still a matter of debate. SSA therapy during preg-
nancy seems to be reasonably well tolerated, based on
limited literature data, mainly derived from case studies
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of patients with acromegaly. We described here for the
first time two cases of GEP-NET patients receiving
SSA lanreotide for the entire course of their pregnancy.
A favorable outcome was observed for both mother and
child in both cases reported. To date, no previous experi-
ences were published in literature on this specific topic.
Our experience supports the possibility to continue lan-
reotide during pregnancy in patients with NET with a
high risk of tumor progression in case of discontinuation
of treatment.

Acknowledgements
Grants or fellowships supporting the writing of the paper:
GOIRC-2018, Novartis.

Conflicts of interest

L.A. received speakers honoraria and advisory role from
Novartis and Ipsen. For the remaining authors, there are
no conflicts of interest.

L..A. and G.M.: conception and design of the work. PP,
E.P, AM., M.B,, A.L.. and EM.: collection and assembly
of data. [..A. and E.G.: data analysis and interpretation.
G.M. and S.P.: manuscript writing. S.P. and L.A.: drafting
the work or revising it critically for important intellectual
content. All the authors: final approval of the manuscript.

References

1 Lavrentaki A, Paluzzi A, Wass JA, Karavitaki N. Epidemiology of acromegaly:
review of population studies. Pituitary 2017; 20:4-9.

2 Dasari A, Shen C, Halperin D, Zhao B, Zhou S, Xu Y, et al. Trends
in the incidence, prevalence, and survival outcomes in patients with
neuroendocrine tumors in the United States. JAMA Oncol 2017;
3:1335-1342.

3 Colao A, Merola B, Ferone D, Lombardi G. Acromegaly. J Clin Endocrinol
Metab 1997; 82:2777-2781.

4 Niederle B, Pape UF, Costa F, Gross D, Kelestimur F, Knigge U, et
al.; Vienna Consensus Conference participants. ENETS consensus
guidelines update for neuroendocrine neoplasms of the jejunum and ileum.
Neuroendocrinology 2016; 103:125-138.

5 Falconi M, Eriksson B, Kaltsas G, Bartsch DK, Capdevila J, Caplin M, et al.;
Vienna Consensus Conference participants. ENETS consensus guidelines
update for the management of patients with functional pancreatic
neuroendocrine tumors and non-functional pancreatic neuroendocrine
tumors. Neuroendocrinology 2016; 103:153-171.

6 National Comprehensive Cancer Network. Neuroendocrine Tumors (Version
3.2017). Available at:https://www.nccn.org/professionals/physician_gls/
pdf/neuroendocrine.pdf. Accessed October 09, 2017

7 Rinke A, Miiller HH, Schade-Brittinger C, Klose KJ, Barth P, Wied M, et
al.; PROMID Study Group. Placebo-controlled, double-blind, prospective,

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

randomized study on the effect of octreotide LAR in the control of tumor
growth in patients with metastatic neuroendocrine midgut tumors: a report
from the PROMID Study Group. J Clin Oncol 2009; 27:4656-4663.
Caplin ME, Pavel M, Cwikta JB, Phan AT, Raderer M, Sedlackova E, et

al.; CLARINET Investigators. Lanreotide in metastatic enteropancreatic
neuroendocrine tumors. N Engl J Med 2014; 371:224-233.

Pavel M, O'Toole D, Costa F, Capdevila J, Gross D, Kianmanesh R, et al.;
Vienna Consensus Conference participants. ENETS consensus guidelines
update for the management of distant metastatic disease of intestinal,
pancreatic, bronchial neuroendocrine neoplasms (NEN) and NEN of
unknown primary site. Neuroendocrinology 2016; 103:172-185.

Wolin EM, Pavel M, Cwikla JB, Phan AT, Raderer M, Sedlackova E, et al.
and CLARINET Investigators. Final progression-free survival (PFS) analyses
for lanreotide autogel/depot 120 mg in metastatic enteropancreatic
neuroendocrine tumors (NETs): the CLARINET extension study. J Clin
Oncol 2017; 35:s4089.

Cozzi R, Attanasio R, Barausse M. Pregnancy in acromegaly: a one-center
experience. Eur J Endocrinol 2006; 155:279-284.

Bornschein J, Drozdov |, Malfertheiner P. Octreotide LAR: safety and
tolerability issues. Expert Opin Drug Saf 2009; 8:755-768.

Neal JM. Successful pregnancy in a woman with acromegaly treated with
octreotide. Endocr Pract 2000; 6:148-150.

Fassnacht M, Capeller B, Arlt W, Steck T, Allolio B. Octreotide LAR
treatment throughout pregnancy in an acromegalic woman. Clin Endocrinol
(Oxf) 2001; 55:411-415.

Blackhurst G, Strachan MW, Collie D, Gregor A, Statham PF, Seckl JE. The
treatment of a thyrotropin-secreting pituitary macroadenoma with octreotide
in twin pregnancy. Clin Endocrinol (Oxf) 2002; 57:401-404.

Mikhail N. Octreotide treatment of acromegaly during pregnancy. Mayo Clin
Proc 2002; 77:297-298.

Boulanger C, Vezzosi D, Bennet A, Lorenzini F, Fauvel J, Caron P. Normal
pregnancy in a woman with nesidioblastosis treated with somatostatin
analog octreotide. J Endocrinol Invest 2004; 27:465-470.

Maffei P, Tamagno G, Nardelli GB, Videau C, Menegazzo C, Milan G, et

al. Effects of octreotide exposure during pregnancy in acromegaly. Clin
Endocrinol (Oxf) 2010; 72:668-677.

Jesu P, Grunenwald S, Caron PJ. Impact of somatostatin analogs on
pregnancy outcomes in acromegalic women: a systematic review. Program
of the 95th Annual Meeting and Expo of the Endocrine Society's, San
Francisco, CA; 2013,p15 (Abstract P18).

Geilswijk M, Andersen LL, Frost M, Brusgaard K, Beck-Nielsen H,
Frederiksen AL, Jensen DM. Octreotide therapy and restricted fetal growth:
pregnancy in familial hyperinsulinemic hypoglycemia. Endocrinol Diabetes
Metab Case Rep 2017; 16-0126.

Skajaa GO, Mathiesen ER, lyore E, Beck-Nielsen H, Jimenez-Solem E,
Damm P. Poor pregnancy outcome after octreotide treatment during
pregnancy for familial hyperinsulinemic hypoglycemia: a case report. BMC
Res Notes 2014; 7:804.

Ben Salem Hachmi L, Kammoun |, Bouzid C, Smida H, Nagi S, Turki Z, Ben
Slama C. Management of acromegaly in pregnant woman. Ann Endocrinol
(Paris) 2010; 71:60-63.

Laway BA. Pregnancy in acromegaly. Ther Adv Endocrinol Metab 2015;
6:267-272.

Dias M, Boguszewski C, Gadelha M, Kasuki L, Musolino N, Vieira JG,
Abucham J. Acromegaly and pregnancy: a prospective study. Eur J
Endocrinol 2014;170:301-310.

Bonnin A, Goeden N, Chen K, Wilson ML, King J, Shih JC, et al. A
transient placental source of serotonin for the fetal forebrain. Nature 2011;
472:347-350.

Copyright © 2020 Wolters Kluwer Health, Inc. Unauthorized reproduction of this article is prohibited.


https://www.nccn.org/professionals/physician_gls/pdf/neuroendocrine.pdf
https://www.nccn.org/professionals/physician_gls/pdf/neuroendocrine.pdf

