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Structure of the adrenal gland
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1:11.200 

Screening 1986 in Sweden 

(17OHP on Guthrie cards)

1:2900 in older 

children/immigrants (NC)

Zetterström et al 2020
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Auer et al Lancet 2023
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New screening process for 21OHD in Sweden

First tier: Immunoassay for 17OHP from Guthrie cards at 48 h

Cut-off 50 nmol/L for full-term babies; 200 nmol/L for premature (<GW35)

Second tier: LC-MS/MS

17OHP

21-deoxycortisol  pathognomonic, if > 2.5 nmol/L, even if low ratio 

POS screening

11-deoxycortisol

Cortisol

Androstenedione
RATIO: 17OHP+A4/cortisol

>1 POSITIVE for full-term babies

>1.5 POSITIVE for premature babies
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Neonatal Screening for CAH

• Neonatal screening saves lives and leads to earlier diagnosis in both sexes.

(Gidlöf et al Lancet Diab Endo 2013)

• Screening differentiate between genotype groups.

• Does neonatal screening improve long-term health?

• Do early diagnosis and treatment improve cognitive outcome?

A Null

B I2splice

C I172N

D P30L

E V281L

Zetterström et al 2020
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Random sample 

>240 nmol/L 17OHP

Classic CAH

Morning basal 17OHP

<2.5 nmol/L children

<6 nmol/L adults

Exclude 21OHD

Stimulated >30 nmol/L 

17OHP, confirm 21OHD
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CAH (n=107) 3-7 years, HC+MC

24-h U-steroid profiles

GC-MS

4 metabotypes (Kamrath 2020)

4 metabotypes

1. Adequate control: low cortisol, A, 17OHP

2. Overtreatment: high cortisol, low A, 17OHP 

3. Undertreatment: low cortisol, high A, 17OHP

4. Treatment failure: ok cortisol, high A, 17OHP



CYP11B1
Corticosterone
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Auer, Nordenström, Lajic, Reisch Lancet 2023





CYP11B1 Corticosterone

3bHSD2

21OHD 17OHP

21DOL

11bOHD
11DOL, 11DOC



CYP11B1 Corticosterone

3bHSD2

17aOHD högt DOC, corticosterone, prog lågt 17OHPREG, 17OHP

3bHSD
högt 17OHPREG, DHEA



Fall

▪ Flicka. FV 3690g, FL 51,5, Apgar  9-10-10

▪ Trögt med amningen, dygn 2 B-glukos 0,0 resp 0,1 stiger till 0,7 mM på 5ml glukos po. 

Inlägges på neo glukosdropp och tillmatning

▪ Stigmatiserad? Fyrfingerfåra bilat, bred näsrot, ngt hypoton med ofullständig Moro reflex. 

Cor blåsljud. Karyotyp. GÅR HEM från NEO.

▪ Screeninglarm 17-OHP 125 nmol/L. Ej viriliserad. Na 127 mM, K 6 mM.

▪ Behandling: HC, Florinef, Addex Na.

▪ PKU prov 2/17OHP >900 nmol/L; S-17OHP 760 nmol/L.

▪ A4 53 nmol/L, Testo > 55 nmol/L, Kortisol  401 nmol/L, DHEAS 5,8, ACTH 180 pmol/L

▪ Med behandling 17-OHP sjunker till 50 nmol/L.

▪ Familjen sätter ut beh med HC/Florinef!

▪ Virilisering med behåring, över labia majora medialt, sämre vikt- och längdutveckling 

men pigg.

▪ Återinsätter medicinering efter långa diskussioner.

▪ GENOTYPNING: 3 beta HSD! 

▪ Svår form enl genotypen, men utan prenatal virilisering (?)





Ökad hormonproduktion i binjurebarken

Cushings sjukdom - Hypofysadenom

Cushings syndrom – Adrenokortikal tumör



Symtom Cushing hos barn

• Viktökning (som kan vara måttlig)

• Låg eller upphörd längdtillväxt

• Röda kinder

• Ansiktsförändring (kolla familjealbumet!!!)

• Buffalo hump

• Blåmärken; Hudbristningar

• Längdförkortning (kotkompressioner)

• Osteopeni

• Högt blodtryck

• Trötthet, muskulär hypotoni

• Depression, nedsatt primärminnesfunktion; vredesutbrott

• Sömnstörning/sömnlöshet



Cushing in

childhood

Cushing syndrome in infancy: 

usually associated with McCune- 

Albright syndrome; adrenocortical 

tumors most commonly occur in 

children under four years of age.

Cushing’s disease is the 

commonest cause of CS after five 

years of age.

The median age of pituitary 

Cushing presentation

is 14.1 yrs.

Review of 398 pediatric CS cases from the 

literature showing ages of peak incidence, 

represented by the boxes
Chan 2007

Peak incidence for age of 

different forms of Cushing



JCEM 2024

N=63 prepubertala flickor
Pubarche
Klitorishypertrofi
Viktuppgång

N=47 pubertala flickor
Ökad pubesbehåring
Acne
Hypertoni

155 patienter (110 f, 45 m). 

Median ålder vid ACT diagnos 4.2 år.

Tid till diagnos 4.8 mån.

Metastaserande sjukdom – 

klitorishypertrofi, icke met, hypertoni.



N=34 prepubertala pojkar
Pubarche
Penistillväxt
Acne

N=11 pubertala pojkar
Viktuppgång
Hypertoni
Ökad pubesbehåring
Striae



Hos barn ACC mest androgenproduktion, funktionella tumörer.



Frontiers in Endocrinology 2024

31 patients with ACC and 31 matched patients with ACA. 

ACC larger tumor diameters, lower (BMI), and higher levels of 

11-deoxycortisol, progesterone, and androstenedione than ACA. 

11-deoxycortisol was the only valuable index for discriminating 

ACC from ACA, regardless of functional status and sex. 

Progesterone, DHEA, and DHEAS levels were higher in the 

functional ACC group than in the non-functional ACC group. 





Voff!



Tack!
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