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ADRENAL 2007-2017

1. The PKA pathway and benign cortisol-producing lesions

2. Mass-spec (LC/MS): the new frontier in steroid production

3. Adrenocortical hypoplasia and development: beyond CAH and SF1! 

4. ARMC5 and the adrenal: a new gene and the disease that is inherited

5. Food-dependent Cushing syndrome: the new genetics

6. Aldosterone-producing lesions; from KCNJ5 and beyond

7. Subclinical everything: hypo/hyper aldo+cortisol, adrenal fatigue

8. Adrenocortical cancer: new genetics; after mitotane what?

9. Succinate dehydrogenase (SDH) mutations: not only pheochromocytomas!

10.The other (non-SDH) genes in pheochromocytoma/paraganglioma



Genetic causes of adrenal hyperplasias: protein kinase A and related defects
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Bilateral adrenocortical hyperplasias 

are genetically heterogeneous disorders

with a range of phenotypes (pheno- and genocopies)   













Multiple Endocrine 
Neoplasia type 2

-RET proto-
oncogene

Von Hippel-
Lindau D. & NF1

-VHL, NF1 tumor 
suppressors

Paraganglioma 
Syndromes

-SDHB, SDHC, 
SDHD, CTR/D

MTC

Pheo

Adrenal 
Gland

Inherited Pheochromocytoma Syndromes

http://www.yahooligans.com/reference/dictionary/entries/75/a0097500.html


Genetic Defects in PGLs 

Mitochondrial membrane

SDHA
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Succinate dehydrogenase 
catalytic activity
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to membrane

PGL1  - SDHD 11q23 

PGL3  - SDHC 1q21.2

PGL4  - SDHB 1p36

PGL2  - SDHA      5q

Mitochondrial Complex II

Succinate dehydrogenase

Four subunits, SDHA-SDHD

Key function in energy production





The PGL+GIST

syndrome (dyad)

N. Engl. J. Med. (2007)

Eur. J. Hum. Genet. (2007)

Mutations of the SDHB,

SDHC and SDHD genes

in patients with

the dyad, the syndrome

of PGL and GISTs  





Succinate dehydrogenase (SDH) D subunit (SDHD) 

nactivation in a growth-hormone producing pituitary tumor: 

a new association for SDH?
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ADRENAL 2018-2027

1. Precision medicine in the adrenal

2. Adrenal development, organoids, and adrenal regrowth/replacement

3. Treatment of adrenal  cancer

4. Treatment of malignant pheochromocytoma/paraganglioma

5. Medical treatment of adrenal insufficiency

6. Medical treatment of subclinical steroid hypersecretion


