
Pituitary          (2025) 28:120 
https://doi.org/10.1007/s11102-025-01593-2

preventing standardized receptor profiling in clinical prac-
tice [3]. The study by Agarwal et al. [1] therefore represents 
a significant step forward, as it provides the largest series of 
PRLomas investigated for D2R, SST2, and SST5 expres-
sion by validated IHC. Their work confirms that D2R can be 
robustly and reproducibly evaluated in surgical specimens, 
opening avenues for incorporating D2R immunoprofiling 
into treatment stratification algorithms.

There is the need for further medical treatment to bet-
ter address the challenges in the management of patients 
with DA-resistant PRLomas. In these settings, pasireotide, 
a SST agonist, may play a role. Indeed, as also reported by 
Agarwal et al. [1], PRLomas may express SST5 for which 
pasireotide has the highest affinity. Notably, this study pro-
vides evidence that SST receptor expression in PRLomas, 
though generally lower than in other pituitary adenomas, is 
not negligible and may have therapeutic relevance. Indeed, 
while SST receptor profiling has long been standard practice 
in other pituitary adenomas [4–7], with IHC widely applied 
for guiding treatment with SST analogues, its role in PRLo-
mas has been underexplored. IHC offers several advantages 
in this context: it is practical, rapid, and correlates well 
with mRNA expression levels [8]. Other advantages of IHC 
include direct visualization of tumor cells and exclusion of 
endothelial labeling [9]. Nevertheless, despite multiple pro-
posed scoring systems, no universally accepted technique or 
scoring methodology exists for SST receptors [10].

The potential therapeutic role of pasireotide in aggres-
sive or DA-resistant PRLomas is suggested in previously 
published case reports and small series [11–13]. A specific 
subgroup of DA-resistant tumors demonstrates moderate-
to-high SST5 expression, and treatment with pasireotide 
has been associated with clinically significant responses, 
including also tumor cystic degeneration and necrosis 
[11–13]. Importantly, these clinical observations raise the 
possibility that pasireotide may represent a viable thera-
peutic alternative before escalation to cytotoxic therapies 
such as temozolomide [14]. This is of particular interest in 

Agarwal et al. [1] investigated by immunohistochemistry 
(IHC) the expression patterns of dopamine 2 (D2R), soma-
tostatin 2 (SST2) and 5 (SST5) receptors in the pituitary 
tissue of 34 patients who underwent surgery for a prolacti-
noma (PRLoma). Among these patients, 22 displayed dopa-
mine (DA) resistance. As expected, they found that most 
PRLomas expressed D2R, but also SST5 and SST2 were 
expressed in 70% and 40% of the tumors, respectively. In 
addition, the authors investigated the in vitro effects of cab-
ergoline, octreotide and pasireotide on prolactin (PRL) pro-
duction by prolactinoma cells in primary culture and found 
that DA was more potent than pasireotide and octreotide. 
The latter compounds were anyway able to significantly 
inhibit PRL secretion. The authors suggest that targeting 
SST5 with pasireotide may be a potential treatment modal-
ity for further clinical investigation in the treatment of a 
subset of DA resistant or intolerant prolactinomas.

The 2023 Pituitary Society international Consensus 
Statement [2] defined DA ‘resistance’ as lack of PRL serum 
levels normalization or lack of significant tumor shrinkage 
(≥ 30% reduction in maximum diameter) under standard DA 
doses (i.e. cabergoline 2.0 mg/week) for at least 6 months. 
DA treatment may be successful in controlling PRL levels 
but not in reducing tumor volume or vice-versa. In previous 
studies, reduced expression of D2R and estrogen receptor 
alpha (ERα) has been consistently associated with DA resis-
tance [3]. Until recently, reliable IHC analysis of D2R had 
not been feasible due to the lack of validated antibodies, 
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aggressive PRLomas, where therapeutic options are limited 
and prognosis is poor.

Indeed, PRLoma management is usually based on the 
escalation to maximally tolerated DA dose and/or surgery 
for tumor removal or debulking. Radiotherapy is cur-
rently considered as an adjuvant therapeutic approach [15]. 
Upon failure of these approaches, temozolomide treatment 
may obtain partial remission [16]. Other approaches have 
been investigated, especially in the settings of aggressive 
PRLomas, such as immunotherapy with checkpoint inhibi-
tors [17] and targeted therapy with everolimus [18], beva-
cizumab, lapatinib [19], tamoxifen [20], but also peptide 
receptor radionuclide treatment [21].

In this context, the incorporation of SST receptor profil-
ing into the clinical assessment of PRLomas may provide 
an additional layer of therapeutic stratification. Although 
SST receptor expression in PRLomas is generally lower and 
more heterogeneous than in other pituitary adenomas, its 
presence in a subset of PRLomas - particularly SST5 - opens 
the possibility of targeted therapy with pasireotide. Pasire-
otide’s pharmacological profile, characterized by its broad 
binding affinity for SST1–3 and SST5, with highest affinity 
for SST5, makes it an attractive candidate in DA-resistant 
tumors with demonstrable SST5 expression [1, 11–13].

Nevertheless, several limitations need to be acknowl-
edged. First, the overall prevalence of high SST5 receptor 
expression in PRLomas remains low, and inter-study vari-
ability is significant, likely reflecting differences in meth-
odology, antibodies, and scoring systems [22–25]. Second, 
while case reports suggest dramatic responses in selected 
patients, controlled clinical trials evaluating pasireotide in 
DA-resistant PRLomas are lacking. Third, the side-effect 
profile of pasireotide, particularly its diabetogenic poten-
tial due to inhibition of insulin secretion, must be carefully 
considered, particularly in younger patients with otherwise 
long-life expectancy [26].

Future studies should therefore focus on standardiz-
ing receptor assessment in PRLomas. Digital pathology 
and artificial intelligence (AI)-based image analysis tools 
have been proposed to improve reproducibility and enable 
objective scoring of receptor expression [27,  28]. Such 
tools could facilitate the identification of clinically relevant 
receptor expression thresholds, allowing the integration of 
IHC profiling into treatment algorithms. However, valida-
tion in multicenter international studies will be essential 
before these approaches can be widely adopted. Consensus 
on reproducible, clinically applicable scoring systems rep-
resents a pressing need [10].

In conclusion, the work of Agarwal et al. [1] represents an 
important contribution to the field, demonstrating that D2R 
expression can be reliably assessed by IHC and highlighting the 
therapeutic relevance of SST5 receptor profiling in PRLomas. 

In DA-resistant tumors, particularly those with low D2R and 
ERα expression, systematic evaluation of SST5 receptor may 
help identify patients who could benefit from pasireotide 
before escalation to cytotoxic or experimental therapies. While 
additional research is required to validate these findings and 
establish standardized methodologies, this approach offers a 
rational, sistematically driven strategy for addressing one of the 
most challenging aspects of PRLoma management.

Author contributions  Both L.C. and M.C.Z,. contributed to literature 
search and manuscript writing.

Funding  This manuscript did not receive specific funding.

Data availability  No datasets were generated or analysed during the 
current study.

Declarations

Competing interests  The authors declare no competing interests.

References

1.	 Agrawal N, Mehta S, Feelders RA, Skwiersky S, Campana C, 
Dogan F, van Koetsveld PM, Neggers SJCMM, Wright K, Kim 
H, Zagzag D, Hofland LJ (2025) Somatostatin 5 receptor expres-
sion in prolactinomas: is there a role for Pasireotide in the man-
agement of prolactinomas? Pituitary, in press

2.	 Petersenn S, Fleseriu M, Casanueva FF, Giustina A, Biermasz 
N, Biller BMK, Bronstein M, Chanson P, Fukuoka H, Gadelha 
M, Greenman Y, Gurnell M, Ho KKY, Honegger J, Ioachimescu 
AG, Kaiser UB, Karavitaki N, Katznelson L, Lodish M, Maiter 
D, Marcus HJ, McCormack A, Molitch M, Muir CA, Neggers S, 
Pereira AM, Pivonello R, Post K, Raverot G, Salvatori R, Samson 
SL, Shimon I, Spencer-Segal J, Vila G, Wass J, Melmed S (2023) 
Diagnosis and management of prolactin-secreting pituitary ade-
nomas: a pituitary society international consensus statement. Nat 
Rev Endocrinol. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​1​​0​3​8​​/​s​4​​1​5​7​4​-​0​2​3​-​0​0​8​8​6​-​5

3.	 Trouillas J, Delgrange E, Wierinckx A, Vasiljevic A, Jouanneau 
E, Burman P, Raverot G (2019) Clinical, pathological, and molec-
ular factors of aggressiveness in lactotroph tumours. Neuroendo-
crinology. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​1​​1​5​9​​/​0​0​​0​4​9​9​3​8​2

4.	 Capatina C, Hanzu FA, Hinojosa-Amaya JM, Fleseriu M (2024) 
Medical treatment of functional pituitary adenomas, trials and 
tribulations. J Neuro-Oncol. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​1​​0​0​7​​/​s​1​​1​0​6​0​-​0​2​
4​-​0​4​6​7​0​-​x

5.	 Kasuki L, Wildemberg LE, Gadelha MR (2018) Management 
of endocrine disease: personalized medicine in the treatment of 
acromegaly. Eur J Endocrinol. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​1​​5​3​0​​/​E​J​​E​-​1​7​-​1​
0​0​6

6.	 Gadelha MR, Wildemberg LE, Kasuki L (2022) The future of 
somatostatin receptor ligands in acromegaly. J Clin Endocrinol 
Metab. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​1​​2​1​0​​/​c​l​​i​n​e​m​/​d​g​a​b​7​2​6

7.	 Gatto F, Feelders RA, van der Pas R, Kros JM, Waaijers M, 
Sprij-Mooij D, Neggers SJ, van der Lelij AJ, Minuto F, Lam-
berts SW, de Herder WW, Ferone D, Hofland LJ (2013) Immu-
noreactivity score using an anti-sst2A receptor monoclonal 
antibody strongly predicts the biochemical response to adju-
vant treatment with somatostatin analogs in acromegaly. J Clin 
Endocrinol Metab. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​1​​2​1​0​​/​j​c​​.​2​0​1​2​-​2​6​0​9

1 3

  120   Page 2 of 3

https://doi.org/10.1038/s41574-023-00886-5
https://doi.org/10.1159/000499382
https://doi.org/10.1007/s11060-024-04670-x
https://doi.org/10.1007/s11060-024-04670-x
https://doi.org/10.1530/EJE-17-1006
https://doi.org/10.1530/EJE-17-1006
https://doi.org/10.1210/clinem/dgab726
https://doi.org/10.1210/jc.2012-2609


Pituitary          (2025) 28:120 

8.	 Wildemberg LEA, Vieira Neto L, Costa DF, Nasciutti LE, Takiya 
CM, Alves LM, Gadelha MR (2012) Validation of immuno-
histochemistry for somatostatin receptor subtype 2A in human 
somatotropinomas: comparison between quantitative real time 
RT-PCR and immunohistochemistry. J Endocrinol Invest. ​h​t​t​​p​s​:​
/​​/​d​o​​i​.​o​​r​g​/​1​0​.​3​2​7​5​/​7​9​0​6​​​​​E​p​u​b 2011 Sep 6. PMID: 21897115

9.	 Reubi JC, Kappeler A, Waser B, Laissue J, Hipkin RW, Schonb-
runn A (1998) Immunohistochemical localization of somatostatin 
receptors sst2A in human tumors. Am J Pathol. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​
.​1​​0​1​6​​/​S​0​​0​0​2​-​9​4​4​0​(​1​0​)​6​5​5​6​4​-​2

10.	 Botelho L, Dezonne RS, Wildemberg LE, Miranda RL, Gadelha 
MR, Andreiuolo F (2025) Somatostatin receptors in pituitary 
somatotroph adenomas as predictors of response to somatostatin 
receptor ligands: a pathologist’s perspective. Brain Pathol. ​h​t​t​p​​s​:​/​​
/​d​o​i​​.​o​​r​g​/​​1​0​.​1​​1​1​1​​/​b​p​​a​.​1​3​3​1​3

11.	 Lasolle H, Vasiljevic A, Borson-Chazot F, Raverot G (2019) 
Pasireotide: a potential therapeutic alternative for resistant pro-
lactinoma. Ann Endocrinol. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​1​​0​1​6​​/​j​.​​a​n​d​o​.​2​0​1​8​.​
0​7​.​0​1​3

12.	 Coopmans EC, van Meyel SWF, Pieterman KJ, van Ipenburg JA, 
Hofland LJ, Donga E, Daly AF, Beckers A, van der Lely AJ, Neg-
gers SJ (2019) C.M.M: excellent response to Pasireotide therapy 
in an aggressive and dopamine-resistant prolactinoma. Eur J 
Endocrinol. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​1​​5​3​0​​/​E​J​​E​-​1​9​-​0​2​7​9

13.	 Raverot G, Vasiljevic A, Jouanneau E, Lasolle H (2019) Confir-
mation of a new therapeutic option for aggressive or dopamine 
agonist-resistant prolactin pituitary neuroendocrine tumors. Eur J 
Endocrinol. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​1​​5​3​0​​/​E​J​​E​-​1​9​-​0​3​5​9

14.	 Lasolle H, Ilie MD, Raverot G (2020) Aggressive prolactinomas: 
how to manage? Pituitary. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​1​​0​0​7​​/​s​1​​1​1​0​2​-​0​1​9​-​0​1​
0​0​0​-​7

15.	 Maiter D (2019) Management of dopamine agonist-resistant pro-
lactinoma. Neuroendocrinology. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​1​​1​5​9​​/​0​0​​0​4​9​5​7​
7​5

16.	 Burman P, Trouillas J, Losa M, McCormack A, Petersenn S, 
Popovic V, Theodoropoulou M, Raverot G, Dekkers OM (2022) 
Aggressive pituitary tumours and carcinomas, characteristics and 
management of 171 patients. Eur J Endocrinol. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​
.​1​​5​3​0​​/​E​J​​E​-​2​2​-​0​4​4​0

17.	 Raverot G, Ilie MD (2022) Immunotherapy in pituitary carcino-
mas and aggressive pituitary tumors. Best Pract Res Clin Endo-
crinol Metab. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​1​​0​1​6​​/​j​.​​b​e​e​m​.​2​0​2​2​.​1​0​1​7​1​2

18.	 Zhang D, Way JS, Zhang X, Sergey M, Bergsneider M, Wang 
MB, Yong WH, Heaney AP (2019) Effect of everolimus in treat-
ment of aggressive Prolactin-secreting pituitary adenomas. J Clin 
Endocrinol Metab. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​1​​2​1​0​​/​j​c​​.​2​0​1​8​-​0​2​4​6​1

19.	 Cooper O, Bonert VS, Rudnick J, Pressman BD, Lo J, Salvatori R, 
Yuen KCJ, Fleseriu M, Melmed S (2021) EGFR/ErbB2-targeting 

lapatinib therapy for aggressive prolactinomas. J Clin Endocrinol 
Metab. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​1​​2​1​0​​/​c​l​​i​n​e​m​/​d​g​a​a​8​0​5

20.	 Bazuhair T, Aleid B, Almalki M (2023) Effect of Tamoxifen on 
the Management of Dopamine Agonist-Resistant Prolactinomas: 
A Systematic Review. Cureus. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​7​​7​5​9​​/​c​u​​r​e​u​s​.​3​5​1​
7​1

21.	 Petersenn S, Heaney AP (2020) Targeted systemic and peptide 
radio-ligand therapy for aggressive pituitary tumors and carcino-
mas. Rev Endocr Metab Disord. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​1​​0​0​7​​/​s​1​​1​1​5​4​-​0​
2​0​-​0​9​5​5​4​-​9

22.	 Jaquet P, Ouafik L, Saveanu A, Gunz G, Fina F, Dufour H, Culler 
MD, Moreau JP, Enjalbert A (1999) Quantitative and functional 
expression of somatostatin receptor subtypes in human prolacti-
nomas. J Clin Endocrinol Metab. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​1​​2​1​0​​/​j​c​​e​m​.​8​4​
.​9​.​5​9​6​2

23.	 Chinezu L, Vasiljevic A, Jouanneau E, François P, Borda A, 
Trouillas J, Raverot G (2014) Expression of somatostatin recep-
tors, SSTR2A and SSTR5, in 108 endocrine pituitary tumors 
using immunohistochemical detection with new specific mono-
clonal antibodies. Hum Pathol. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​1​​0​1​6​​/​j​.​​h​u​m​​p​a​t​​h​
.​2​0​​1​3​​.​0​8​.​0​0​7

24.	 Sosa-Eroza E, Espinosa E, Ramírez-Rentería C, Mendoza V, 
Arreola R, Mercado M (2018) Treatment of multiresistant prolac-
tinomas with a combination of cabergoline and octreotide LAR. 
Endocrine. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​1​​0​0​7​​/​s​1​​2​0​2​0​-​0​1​8​-​1​6​3​8​-​9

25.	 Körner M, Waser B, Christ E, Beck J, Reubi JC (2018) A criti-
cal evaluation of sst3 and sst5 immunohistochemistry in human 
pituitary adenomas. Neuroendocrinology. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​1​​1​5​9​​
/​0​0​​0​4​7​2​5​6​3

26.	 Costanza F, Basile C, Chiloiro S, Hessman E, Chantzichristos D, 
Pontecorvi A, Bobbio E, Fleseriu M, Esposito D (2025) Impact 
of Pasireotide on lipid and glucose metabolism in patients with 
acromegaly: a systematic review and meta-analysis. J Endocrinol 
Invest. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​1​​0​0​7​​/​s​4​​0​6​1​8​-​0​2​5​-​0​2​6​4​2​-​0

27.	 Campana C, van Koetsveld PM, Feelders RA, de Herder WW, 
Iyer AM, van Velthuysen MF, Veenstra MJ, van den Dungen ESR, 
Franck SE, Ferone D, Gatto F, Hofland LJ (2022) Digital quan-
tification of somatostatin receptor subtype 2a immunostaining: a 
validation study. Eur J Endocrinol. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​1​​5​3​0​​/​E​J​​E​-​2​
2​-​0​3​3​9

28.	 Campana C, Amarù J, Milioto A, Nista F, van Koetsveld PM, Iyer 
A, Arvigo M, Ferone D, Hofland LJ, Gatto F (2025) Digital quan-
tification of somatostatin receptor subtypes 2 and 5 in growth 
hormone-secreting pituitary tumors. Eur J Endocrinol. ​h​t​t​p​s​:​​​/​​/​d​o​​i​
.​o​​r​​g​​/​​1​0​​.​1​0​​​9​3​/​​e​j​e​​n​d​o​/​l​v​a​e​1​7​0

Publisher’s note  Springer Nature remains neutral with regard to juris-
dictional claims in published maps and institutional affiliations.

1 3

Page 3 of 3    120 

https://doi.org/10.3275/7906
https://doi.org/10.3275/7906
https://doi.org/10.1016/S0002-9440(10)65564-2
https://doi.org/10.1016/S0002-9440(10)65564-2
https://doi.org/10.1111/bpa.13313
https://doi.org/10.1111/bpa.13313
https://doi.org/10.1016/j.ando.2018.07.013
https://doi.org/10.1016/j.ando.2018.07.013
https://doi.org/10.1530/EJE-19-0279
https://doi.org/10.1530/EJE-19-0359
https://doi.org/10.1007/s11102-019-01000-7
https://doi.org/10.1007/s11102-019-01000-7
https://doi.org/10.1159/000495775
https://doi.org/10.1159/000495775
https://doi.org/10.1530/EJE-22-0440
https://doi.org/10.1530/EJE-22-0440
https://doi.org/10.1016/j.beem.2022.101712
https://doi.org/10.1210/jc.2018-02461
https://doi.org/10.1210/clinem/dgaa805
https://doi.org/10.7759/cureus.35171
https://doi.org/10.7759/cureus.35171
https://doi.org/10.1007/s11154-020-09554-9
https://doi.org/10.1007/s11154-020-09554-9
https://doi.org/10.1210/jcem.84.9.5962
https://doi.org/10.1210/jcem.84.9.5962
https://doi.org/10.1016/j.humpath.2013.08.007
https://doi.org/10.1016/j.humpath.2013.08.007
https://doi.org/10.1007/s12020-018-1638-9
https://doi.org/10.1159/000472563
https://doi.org/10.1159/000472563
https://doi.org/10.1007/s40618-025-02642-0
https://doi.org/10.1530/EJE-22-0339
https://doi.org/10.1530/EJE-22-0339
https://doi.org/10.1093/ejendo/lvae170
https://doi.org/10.1093/ejendo/lvae170

	﻿Is the somatostatin receptor type 5 expression important in resistant prolactinomas?
	﻿References


