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Table 593.1
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Causes of Primary Adrenal Insufficiency

PATHOGENESIS OR GENETICS

CLINICAL FEATURES IN ADDITION TO
ADRENAL INSUFFICIENCY

CONGENITAL ADRENAL HYPERPLASIA

21-Hydroxylase CYP21A2 mutations Hyperandrogenism

deficiency

11B-Hydroxylase CYP11BI mutations Hyperandrogenism, hypertension
deficiency

3B-Hydroxysteroid HSD3B2 mutations Ambiguous genitalia in males, postnatal
dehydrogenase type 2 virilization in females

deficiency

17a-Hydroxylase CYPI7AI mutations XY sex reversal, pubertal delay in both sexes,
deficiency hypertension

P450 oxidoreductase POR mutations Skeletal malformation (Antley-Bixler
deficiency syndrome), abnormal genitalia

P450 side-chain
cleavage deficiency

CYP11AI mutations

XY sex reversal

Congenital lipoid
adrenal hyperplasia

STAR mutations

XY sex reversal

OTHER GENETIC DISORDERS

Adrenoleukodystrophy

ABCDI mutations

‘Weakness, spasticity, dementia, blindness,
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or
adrenomyeloneuropathy]

quadriparesis. Adrenomyeloneuropathy is a
milder variant of adrenoleukodystrophy with
slower progression

Triple A syndrome AAAS mutations Achalasia, alacrima, cognitive deficits,
(Allgrove syndrome) neuromuscular deficits, hyperkeratosis
Smith-Lemli-Opitz DHCR7 mutations Craniofacial malformations, developmental
syndrome delay growth failure, cholesterol deficiency
Wolman disease LIPA mutations Bilateral adrenal calcification,

hepatosplenomegaly

Kearns-Sayre syndrome|

Mitochondrial DINA deletions

External ophthalmoplegia, retinal
degeneration, cardiac conduction defects,
other endocrine disorders

Pallister-Hall syndrome

GLI3 mutations

hypothalamic hamartoblastoma,
hypopituitarism, imperforate anus, and
postaxial polydactyly

IMAGe syndrome

CDENIC or POLE mutations

Intrauterine growth retardation, metaphyseal
dysplasia, genital abnormalities

Adrenal Hypoplasia Congenita

X-linked

NROBI mutations

Hypogonadotropic hypogonadism in males

Xp21 contiguous gene
syndrome

Deletion of genes for Duchenne
muscular dystrophy, glycerol kinase,
and NROEI

Duchenne muscular dystrophy, glvcerol kinase
deficiency, psychomotor retardation

SF-1 linked

NR5AI mutations

XY sex reversal

Familial Glucocorticoid

Deficiency or Corticotropin Insensitivity

Syndromes

Type 1

MC2R mutations

Tall stature, characteristic facial features, such
as hypertelorism and frontal bossing

Type 2

MRAP mutations

Variant of familial
glucocorticoid
deficiency

MCM4 mutations

Growth failure, increased chromosomal
breakage, natural killer cell deficiency

Variant of familial
glucocorticoid
deficiency

NNT mutations

AUTOIMMUNE

Isolated

Sporadic; associations with HLA-DR3-
DQ2, HLA-DR4-DQS8, MICA, CTLA4,
PTPN22, CIOTA, CLEC16A

None

APS type 1 (APECED)

AIRE mutations

Chronic mucocutaneous candidosis,
hypoparathyroidism, other autoimmune
diseases

APS type 2 Sporadic; associations with HLA-DR3, | Thyroid autoimmune disease, type 1 diabetes,
HIA-DR4, CTLA4 other autoimmune diseases
APS type 4 Sporadic; associations with HLA-DR3, | Other autoimmune diseases (autoimmune
CILA4 gastritis, vitiligo, coeliac disease, alopecia),
excluding thyroid disease and type 1 diabetes
INFECTIOUS
Tuberculous adrenalitis | Tuberculosis Tuberculosis-associated manifestations in
other organs
AIDS HIV-1 Other AIDS-associated diseases
Fungal adrenalitis Histoplasmosis, cryptococcosis, Oppormunistic infections
coccidioidomycosis

Meningococcal sepsis
(Waterhouse-
Friderichsen syndrome)

Neisseria meningitidis




African Trypanosoma brucei Other trypanosomiasis-associated organ
trypanosomiasis involvement
OTHER ACQUIRED CAUSES
Bilateral adrenal Meningococcal sepsis (Waterhouse- Symptoms and signs of underlying disease
hemorrhage Friderichsen syndrome), primary
antiphosphoelipid syndrome, traumatic
birth, anticoagulation
Bilateral adrenal Mainly cancers of the lung, stomach, Symptoms and signs of underlying disease
metastases breast, and colon
Bilateral adrenal Primary adrenal lymphoma, Symptoms and signs of underlying disease
infiltration amyloidosis, hemochromatosis,
sarcoidosis (rare)
Bilateral adrenalectomy Symptoms and signs of underlying disease
DRUG INDUCED
Mitotane (o,p-DDD) Cytotoxicity None, unless related to drug
Aminoglutethimide Inhibition of cholesterol side chain None, unless related to drug
cleavage enzyme (CYPLLAL)
Trilostane Inhibition of 3f-hydroxysteroid None, unless related to drug
dehydrogenase type 2
Etomidate Inhibition of 11B-hydroxylase None, unless related to drug
(CYP11B1)
Ketoconazole, Inhibition of mitochondrial cytochrome | None, unless related to drug
fluconazole P450 enzymes (e.g., CYP11A1,
CYF11B1)

AAAS | Achalasia, adrenocortical insufficiency, alacrima syndrome; ABCD , ATP-binding cassette,
subfamily D; ABCGS , ATP-binding cassette, subfamily G, member 5; ABCGE8 , ATP-binding
cassette, subfamily G, member 8; APECED , autoimmune polyendocrinopathy-candidiasis-
ectodermal dystrophy; APS |, autoimmune polyendocrinopathy syndrome; CIITA | class I
transactivator; CTLA-4 , cytotoxic T-lymphocyte antigen 4; DHCRY , 7-dehydrocholesterol
reductase; HLA , human leukocyte antigen; IMAGe , i ntrauterine growth restriction (IUGR), m
etaphyseal dysplasia, a drenal hypoplasia congenita (AHC), and ge nitourinary abnormalities;
LIPA | lipase A; MC2R , melanocortin 2 receptor; MCM4 , minichromosome maintenance complex
component 4; MICA , major histocompatibility complex class | chain-related gene A; MRAP ,
melanocortin 2 receptor accessory protein; PTPN22 , protein tyrosine phosphatase, nonreceptor
type 22; StAR |, steroidogenic acute regulatory protein,
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Fig. 593.1 Coronal plane of contrast-enhanced computed tomography confirming intraadrenal
localization of a round hyperdense lesion compatible with a large calcification.
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