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ACROMEGALY UPDATE

Gal, NEJM, 1999; Resmini E, et al. J Clin Endocrinol Metab. 2009;94(1):218-22 3



• Investigator-initiated clinical trial support from Pfizer

• Consultant to Chiasma, Crinetics, Ionis, Ipsen, Novo Nordisk

DISCLOSURES
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• Chronic GH excess, from pituitary adenoma

• Advanced  disease at diagnosis due to impact of 
chronic GH/IGF-1 exposure

• Co-morbidities if chronically uncontrolled

• Integrated management 

GH-SECRETING ADENOMA: PERSISTENT GH
AND IGF-1 EXCESS

GH, growth hormone; GHRH, growth hormone-releasing hormone; IGF-1, insulin-like growth factor 1; SRIF, somatotropin release inhibiting factor
Melmed S. N Engl J Med. 2020;382(10):937-50; Melmed S. J Clin Invest. 2009;119:3189-202. 5



IMPACT OF GH AND IGF-1 EXCESS

6
CVA, cerebral vascular accident; GH, growth hormone; IGF-1, insulin-like growth factor 1
Colao A, et al. Nat Rev Dis Primers. 2019;5(1):20; Melmed S. N Engl J Med. 2006;355(24):2558-73
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GH AND IGF-1 ASSOCIATE WITH MORTALITY

GH, growth hormone; IGF-1, insulin-like growth factor 1; O/E, observed to expected; SD, standard deviation
Holdaway IM, et al. J Clin Endocrinol Metab. 2004;89(2):667-74
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Left, showing 
marked frontal 
protrusion, thick 
lips, etc., in profile 

Right, patient in 
the act of 
showing teeth 
while jaws which 
meet only on the 
right are held 
closed. Note the 
deep furrows of 
the thickened 
cutaneous tissues
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• Cushing’s sublabial, transseptal pituitary operation. Self-retaining bivalved speculum is in place 
beneath nasal mucosa

9Cushing H. JAMA. 1914;63:1515-25

Sponge

Anaesthetic

Hypophysis
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Case 1. Patient at 25, apparently free from 
acromegalic changes



Goals:

• Eliminate morbidity

• Reduce mortality 

• Enhance QOL

Strategy:

• Safe 

• Control mass effects

• Control GH secretion and action

• Preserve pituitary function

Assessment:

• Age-adjusted IGF-1

• Co-morbidity improvement

COMPREHENSIVE TREATMENT

11GH, growth hormone; IGF-1, insulin-like growth factor 1; QOL, quality of life



MRI

Proliferation

Age

Cell cycle 
markers

Hormone 
granularity

CAN WE PERSONALISE ACROMEGALY RX ?

AIP, aryl hydrocarbon receptor-interacting protein; D2, dopamine D2 receptor; Gsp, G stimulatory proteins; MRI, magnetic resonance imaging; POU1F1/Pit1, POU domain class 
1 transcription factor 1; Rx, therapy; SST2/5, somatostatin receptor type 2/5 
Melmed S. J Clin Endocrinol Metab. 2016;101(3):769-77
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• Is he a candidate for surgery?

• Does he exhibit tumour mass effects?

• Is the tumour resectable?

22-YEAR-OLD MALE: 
GH 42 NG/ML, IGF-1 900 NG/ML

13GH, growth hormone; IGF-1, insulin-like growth factor 1



GPR101

Microadenoma
Dense granulation

Macroadenoma
Sparse granulation

C
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ACROMEGALY SUBTYPES

Images used with permission of L. Syro 2016
GH, growth hormone; IGF-1, insulin-like growth factor 1

Post-surgical disease persistence

Macroadenoma

Parasellar extension

Young age

High GH/IGF-1

Choice of surgeon



IGF-1 950 ng/ml

Excess sweating
Jaw prognathism
Headache
Arthritis
Hypertension

24 hrs after surgical resection of sparsely granulated GH-secreting adenoma, random GH 2 ng/ml 

Six months later IGF-1 levels 397 ng/ml (nl <275 ng/ml)

28-YEAR-OLD NEWLY DIAGNOSED ACROMEGALY 

15GH, growth hormone; IGF-1, insulin-like growth factor; nl, normal



ACROMEGALY CLASSIFICATION:
PRECISE, PERSONALISED APPROACH TO THERAPY

GH, growth hormone; IGF-1, insulin-like growth factor; SSTR, somatostatin receptor type 2
Cuevas-Ramos D, at el. J Clin Endocrinol Metab. 2015;100(1):122-31

Frequency (%) 50% 19% 31%

Tumour Size Micro Macro Macro

Invasiveness No Intermediate Yes

GH granulation Dense Both Sparse

Immunoreactivity Ki-67 <3% 90 33 42

(%) SST2 58 30 22

Biochemistry IGF-1 Lower Intermediate Higher

Outcomes No. of surgeries 1 1 or 2 ≥2

Control Frequent Intermediate Rare

Type 1 Type 2 Type 3
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CAN WE CLASSIFY A PRECISE, PERSONALISED 
APPROACH TO OPTIMAL OUTCOMES?

GH, growth hormone; IGF-1, insulin-like growth factor; SSTR, somatostatin receptor type 2
Cuevas-Ramos D, at el. J Clin Endocrinol Metab. 2015;100(1):122-31

Frequency (%) 50% 19% 31%

Tumour Size Micro Macro Macro

Invasiveness No Intermediate Yes

GH granulation Dense Both Sparse

Immunoreactivity Ki-67 <3% 90 33 42

(%) SSTR2 58 30 22

Biochemistry IGF-1 Lower Intermediate Higher

Outcomes No. of surgeries 1 1 or 2 ≥2

Disease control Frequent Intermediate Rare

Type 1 Type 2 Type 3

• Sparsely 
granulated 
aggressive 
macro

• Adverse  
outcomes, 
despite more 
treatments

• Young age
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ACROMEGALY MEDICAL RX
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D2 agonist, dopamine D2 agonist; GH(R), growth hormone (receptor); GHRH, growth hormone-releasing hormone; GHS, growth hormone secretagogue; IGF-1, insulin-like 
growth factor; IM, intramusculair; LAR, long-acting release; q, every; sc, subcutaneous; SRL, somatostatin receptor ligand. Melmed S. N Engl J Med. 2006;355(24):2558-73; 
Melmed S. N Engl J Med. 2020;382(10):937-50; Lanreotide autogel, package insert, FDA.gov; Pasireotide package insert, FDA.gov; Octreotide LAR, package insert, FDA.gov 

GH

SRL

GHR Antagonist

Pegvisomant 10-40 mg SC daily

Cabergoline 1-4 mg orally every wk

Lanreotide autogel
Pasireotide
Octreotide LAR
Oral octreotide          

60-120 mg SC q 4-8 wks
40-60 mg IM q 4 wks
10-40 mg IM q 4 wks
40-80 mg daily

D2 Agonist

• Not disease modifying

• Individualised titrations or combinations

• Life-long

GH receptor
antagonist

D2 agonist

SRL

GH

Controlled somatic growth 
and metabolic dysfunction

Somatostatin

X IGF-1

X

+−

GHS
GHRH
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META-ANALYSIS OF SRL RESPONSIVENESS

GH, growth hormone; IGF-1, insulin-like growth factor; SRL, somatostatin receptor ligand
Carmichael JD, et al. J Clin Endocrinol Metab. 2014;99(5):1825-33
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EVALUATED EDIs WITH LANREOTIDE AUTOGEL 120 MG IN PATIENTS PREVIOUSLY CONTROLLED 
WITH OCTREOTIDE LAR 10 OR 20 MG

NORMALISED IGF-1 ON EXTENDED DOSING INTERVALS

20
CI, confidence interval; EDI, extended dosing intervals; IGF-1, insulin-like growth factor; ITT, intention to treat; LAR, long-acting release 
Neggers SJCMM, et al. Eur J Endocrinol. 2015;173(3):313-23

Lanreotide Autogel 120 mg at extended dosing intervals

100

Primary endpoint: proportion of patients
with normal IGF-1 levels at week 48
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SYMPTOMS WORSEN AT END OF CYCLE

21
SRL, somatostatin receptor ligand
Geer EB, et al. Pituitary. 2020;23(2):140-148; Strasburger CJ, et al. Eur J Endocrinol. 2016;174(3):355-62

52% of patients report worsening symptoms toward end of SRL dosing cycle
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Tight junctions
opened

• TPE transiently opens tight 
junctions 

• Excipients safe

• Octreotide not chemically 
modified

• Octreotide

• Structural 
elements

• Fatty acids salts

• Oil

• Surfactant

Oily Suspension
TPE™

Lipophilic
Medium

Hydrophilic
Fraction

ORAL OCTREOTIDE

22
TPE, Transient Permeation Enhancer
Modified from: Melmed S. Nat Rev Endocrinol. 2016;12(2):90-8.
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ORAL OCTREOTIDE IS BIOACTIVE IN 16 HEALTHY 
SUBJECTS

Arg, arginine; GH, growth hormone; GHRH, growth hormone-releasing hormone; SE, standard error
Tuvia S, et al. J Clin Endocrinol Metab. 2012;97(7):2362-9

4.03.02.01.00.0-1.0
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OPEN-LABEL TRIAL: DESCRIPTIVE ENDPOINTS

GH, growth hormone; IGF-1, insulin-like growth factor; ULN, upper limit of normal
Melmed S, et al. J Clin Endocrinol Metab. 2015;100(4):1699-708

Sustained biochemical response in all dosed patients (n=151)
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OPTIMAL DOUBLE-BLIND PLACEBO CONTROL: PHASE 3

25
GH, growth hormone; IGF-1, insulin-like growth factor; OOC, oral octreotide capsule; SRL, somatostatin receptor ligand; ULN, upper limit of normal
Samson SL, et al. J Clin Endocrinol Metab. 2020;105(10):e3785-97

OOC efficacy and safety in 56 patients previously controlled on injectable SRLs



NON-INFERIORITY WITH STABLE IGF-1 DURING 36 WEEKS

• Patient-reported improvements after  
switching from injectable to oral SRL

– Fatigue

– Swelling

– Rx convenience

– Rx satisfaction

MPOWERED STUDY: 
ORAL OCTREOTIDE VS INJECTABLE SRLS

26
IGF-1, insulin-like growth factor; Rx, therapy; SRL, somatostatin receptor ligand; ULN, upper limit of normal
Fleseriu M, Unpbulished 2021
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Pasireotide

Not controlled
Tumour concern
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INADEQUATE CONTROL

SRL, somatostatin receptor ligand
Melmed S, et al. Nat Rev Endocrinol. 2018;14(9):552-61

Increase SRL dose / 
frequency

Add cabergoline
to SRL



PASIREOTIDE: A MULTIRECEPTOR-TARGETED SRL

SRL, somatostatin receptor ligand; sst, somatostatin receptor
Petersenn S, et al. J Clin Endocrinol Metab 2010;95(6):2781-9

Lanreotide Pasireotide

sst1

sst4
sst5

sst2
sst3

Affinity higher for sst5 than octreotide and lanreotide, 
and similar for sst2

28
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PASIREOTIDE VS OCTREOTIDE OR LANREOTIDE IN 
INADEQUATELY CONTROLLED ACROMEGALY

FPG, fasting plasma glucose; GH, growth hormone; HbA1c, haemoglobin A1c; IGF-1, insulin-like growth factor 
Gadelha M, et al. Lancet Diabetes Endocrinol. 2014;2(11):875-84
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• Advantages

– Rapid GH/IGF-1 control and 
symptom relief

– No hypopituitarism

– Tumour mass control

• Disadvantages

– Cure not permanent 

– Long-term treatment

– Cost

– Injection compliance** 

• Adverse effects

• Gallbladder
– Gallstones or sludge

• Gastrointestinal
– Diarrhoea

– Nausea

– Discomfort

• Glucose
– Hypo/hyperglycaemia*

• Cardiac
– Sinus bradycardia

• Other
– Injection site pain**

– Alopecia
Doppman. The Endocrinologist. 1998

30

SRL THERAPY

GH, growth hormone; IGF-1, insulin-like growth factor; SRL, somatostatin receptor ligand
Melmed S. N Engl J Med. 2006;355(24):2558-73



Not controlled
Impaired glucose 

metabolism

PegvisomantPasireotide

Not controlled
Tumour concern
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INADEQUATE CONTROL WITH SRLS

SRL, somatostatin receptor ligand
Melmed S, et al. Nat Rev Endocrinol. 2018;14(9):552-61

Increase SRL dose / 
frequency

Add cabergoline
to SRL



Goals

• Normalise IGF-1

• Control symptoms

• Efficacy (normal IGF-1):

– >70% at 20-40 mg/day

Disadvantages

• Daily injection

• Elevated liver enzymes – rare

• Lipodystrophy – rare

GH RECEPTOR ANTAGONIST

32

ALS, acid-labile subunit; GH(R), growth hormone (receptor); IGF-1, insulin-like growth factor; IGFBP3, insulin-like growth factor-binding protein 3; IRS, insulin receptor 
substrate; JAK2, janus kinase 2; MAPK, mitogen-activated protein kinase; PI3K, phosphatidyl-inositol-3-kinase
Melmed S. N Engl J Med. 2006;355(24):2558-73; Fleseriu M et al., Eur J Endocrinol. 2021;185(4):525-538.



Not controlled
Impaired glucose 

metabolism

PegvisomantPasireotide

Not controlled
Tumour concern

Not controlled
Tumour concern and impaired 

glucose metabolism

SRL + PegV
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INADEQUATE CONTROL

PegV, pegvisomant; SRL, somatostatin receptor ligand
Melmed S, et al. Nat Rev Endocrinol. 2018;14(9):552-61

Increase SRL dose / 
frequency

Add cabergoline
to SRL
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UNCONTROLLED AT BASELINE

34
IGF-1, insulin-like growth factor; PegV, pegvisomant; SRL, somatostatin receptor ligand; ULN, upper limit of normal
Bonert V, et al. J Clin Endocrinol Metab. 2020;105(9):dgaa444
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PROSPECTIVE RANDOMISED TRIAL COST-EFFECTIVENESS 
AND EFFICACY OF NOVEL COMBINATIONS

IGF-1, insulin-like growth factor; PegV, pegvisomant; SRL, somatostatin receptor ligand; ULN, upper limit of normal
Bonert V, et al. J Clin Endocrinol Metab. 2020;105(9):dgaa444



SRIF GHRH

Pituitary

GH

Liver

Increases somatic 
growth and metabolic 

dysfunction 

GH

IGF-1

Morbidity Improved
IGF-1 Controlled ~90%
Pituitary function Uncompromised
Tumour Size Controlled
Adverse Effects Similar

Avoid less safe Rx Patient choice

36

COMBINED SRL AND PEGVISOMANT

GH, growth hormone; GHRH, growth hormone-releasing hormone; IGF-1, insulin-like growth factor 1; Rx, therapy; SRIF, somatotropin release inhibiting factor; SRL, 
somatostatin receptor ligand



Not controlled
Impaired glucose 

metabolism

Pegvisomant

SRS or repeat 
surgery 

Not controlled

Monitor IGF-1

Controlled

Pasireotide

Not controlled
Tumour concern

Not controlled
Tumour concern and impaired 

glucose metabolism

SRL + PegV
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ACROMEGALY MEDICAL CONTROL 

IGF-1, insulin-like growth factor 1; PegV, pegvisomant; SRL, somatostatin receptor ligand; SRS, stereotactic radiosurgery
Melmed S, et al. Nat Rev Endocrinol. 2018;14(9):552-61

Increase SRL dose / 
frequency

Add cabergoline
to SRL



Impaired
physical 

functioning

PsychologicalSymptoms Rx effects

Headache,
neuropathy, 
arthropathy

Self-image

Negative 
illness

perception/
coping

Depression
& anxiety

Fertility
concerns

Medication burden 

Radiation

Hypopituitarism

Surgery
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QUALITY OF LIFE

Rx, therapy 
Modified from: Gadelha MR, et al. Endocr Rev 2019;40(1):268-332



• Arthralgias and headache

• Cardiac failure & hypertension

• Diabetes

• Sleep apnoea

• Endocrine replacement 

• Fertility

• Self-image and anxiety

• Maxillo-facial surgery

• Interpret laboratory testing

• Side-effects of therapy!

MONITORING PATIENT-FOCUSED OUTCOMES

39



Surgery Medical Rx

TARGETED MANAGEMENT DECISIONS 

QOL, quality of life; Rx, therapy 
Melmed S. J Clin Endocrinol Metab. 2016;101(3):769-77

• Maintenance

• Switch

• Lower dose

• Switch 

• Discontinue 

• Morbidity

• Mortality

• QOL

• Economic impact 
and societal 
disease burden

40

Radiation

Efficacy

Adverse events
Value



MARIAGE DE GEANT
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Heading to the heart of Independent Medical Education Since 2012

Dr. Antoine Lacombe Pharm D, MBA

+41 79 529 42 79

PITUITARY CONNECT
Bodenackerstrasse 17
4103 Bottmingen 
SWITZERLAND

Dr. Froukje Sosef MD

+31 6 2324 3636

antoine.lacombe@cor2ed.com

froukje.sosef@cor2ed.com

Connect on

LinkedIn @COR2ED
Watch on

Vimeo @COR2ED

Visit us at

cor2ed.com
Follow us on

Twitter @pituitaryconne1

mailto:froukje.sosef@cor2ed.com
mailto:antoine.lacombe@cor2ed.com
https://www.linkedin.com/company/cor2ed/
https://cor2ed.com/
https://twitter.com/pituitaryconne1
https://vimeo.com/showcase/7316619

