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Evaluation of function and disorders of the adrenal gland in neonates
Il Tae Hwang, M.D.

Department of Pediatrics, College of Medicine, Hallym University, Seoul, Korea

Majority of sick full term newborns have adequate adrenal cortical function in response to stress.
Acutely ill neonates with a basal cortisol level less than 15 ug/dL (414 nmol/L) suggest adrenal in-
sufficiency and require function testing of adrenal function. In premature infant, immaturity of hypo-
thalamic—pituitary adrenal axis (HPA axis), may limit the ability to increase cortisol production in res-
ponse to stress. The response to low dose ACTH and CRH appears to be useful as an additional
test of adrenal function. CRH stimulation has been used increasingly in neonates. The ACTH and
CRH stimulated cortisol response of more than 17 pg/dL (469 nmol/L) indicates a normal response.
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Fig. 1. Perinatal cortisol and ACTH values'. b 8-9Ale Al 333}3’— AL e Aol Aol 1241712 FAlT]
Table 1. Mean Glucocorticoid, Mineralocorticoid and Sex Steroid Concentrations'
CORTISOL (8 AM) PROG 170HP DHEA DHEA-S ALDO (8 AM) PRA (8 AM)
Cord blood 360 1,100 62 21 6,400 24 50
Prematures 180 11 8.1 28 11,000 2.8 222
Term newborns 140 1.1 20 4,400 2.6 58
Infants 250 1.0 1.0 3.8 820 0.8 33

Abbreviations : PROG, progesterone; 170HP, 17-hydroxyprogesterone; DHEA, dehydroepiandrosterone; DHEA-S, DHEA sulfate;

ALDO, aldosterone; PRA, plasma renin activity.

All values are in nmol/L except plasma renin activity (ug/L/s).

Two values separated by an arrow indicate those in supine and upright postures.
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Table 2. Summary of Published Studies on Adrenal Stimulation Testing in Critically in Neonatal Patients

Dose of ACTH for

Proportion

Study Population N stimulation test Definition of Al with Al
Watterberg 2005" Low birth weight neonates 147 1.0 pg/kg Poststimulation cortisol <17 ug/dL 10%
100 0.1 ug/kg 10%
Fernandez 2005  Term neonates, critically ill 32 None Basal cortisol <15 ug/dL 56%
Tantivit 1999%” Term neonates hypotensive 7 None Basal cortisol <15 ug/dL 87%
Soliman 2004 Term neonates sepsis 30 1 ug/ 1.73m’ Basal cortisol <15 ug/dL 13%
250 ug/1.73m” and increase <15 ug/dL 0%

Abbreviations : ACTH, adrenocorticotropin hormone; Al, adrenal insufficiency.

o
42

Folalx] wolop rh 2= HAAF T CRH  AAIA
ACTH®=7F 1521 9 pmol/L oo™ ACTH #HI7F 8%
or A HagA Ve At T FEE vre 17
pg(469 nmol/L) ool A4 BA7F o HAgkshh P,
ARl A AA HPAFS A7Fel7] Y34 insulin induced
hypoglycemia(IIH)Y metyrapone FAAFS CRH7AS) H 2 )A]
AgE AAolol = THHE dedoz Q3 Adgde] 7z
43 metyrapone FARE AT FAAAE T 7] Wil
AlgetA] =Tk DHEASE Al9stas diige] 4 ~H=
o= duidol gl 34 oldtell A= dulRiEe] ofF g
AEA k7] wie] FAl 2HREE FAHL 2-3W A3

Ao) Er}.

B\
rlr

4. MMOIIN S Ha

1) BAl BXMZ(adrenal insufficiency)
Aol 4= A Ao wE 2Ef Xz g A Fa
A

33

AFAZe] FHE UEiAE A A gk dod ¥
Z(absolute adrenal insufficiency) Z=&il thiito] 4

A Z(relative adrenal insufficiency) .2 A& Al
714 ZEE FE= A4d 5 AR FEHE &7

golgt: ~EH 2] wkgarld= F2dsta, ACTH
Z

rlo

2 7 o 2 >

(2) Familial isolated glucocorticoid insufficiency
AAolo A YElE 4= 1o glucocorticoid ©5 AP OE
o

]
ACTH 7P} 9294 aldosterone AL Aol A

A o AW 2wz, APl 3 A, W] 1}
Ehdth el ACTH 841 frdake] olide] Hi 7]
= o,

(3) AFA ¥ AYAZF(adrenal hypoplasia congenita)

AAgetzle =gA BAsE, MFd FA9ARR YT o

A 5AE wwekA domA A dRade opldth Xp
219 91213 DAX-1 Faxte] Einolz BAsh= X A4

AT FHA

At Tl

;‘(——_!

Stolt}y, F=2 golell A vpehtal - a1gko] yehy

3, ARAAFE2ZEA XX 7]%5 A 8FS (hypogonadotropic  hy-
pogonadism) WiEoll Fol= ARE7] whgo] flth

DAX-1 ##AE glycerol kinase 23 %, Duchenne®d -]
LT, AsAAE dodle FAAE X8t QoA ol A
Skt 7] a5 Qo

(4) 994 HFANH AZF(jatrogenic adrenal insufficiency)

AT FI/ZFILE dBsty] f13 Abde] FostE de
xamethasonet
A T ugolo A wHdHAZS o XE53}7] 918 dexame-
thasones Foldhs AolE HPASZS JASIA ~EHZ= A

Kol
Gol A ;EE B} elAlse] ol Aol etahu A7
=]

SFT 71700 oA = ok LA A @A 15 olstE

AgEHE ASE PARAFES dos)A gout 309 o A
83 ASel YNHo FAYAFE Aot & 9

term)
Hjsotol Al A9t &
179 ool & I7kste g st A

L,

oo oo ot
)

corticosteroid F¢ & &
&

HA i) —(;L o X Z ox
2
xr L
5 L
gl rr
LI
0 0
o =
o> T
oy

; : o
-
5o
flo

1o,
l‘!; jaal
o
R
%0,
£
=)
Hy
©
=
>

- 238 -



< wAsH] Astel A 1AREEY 5%
A 9420 mL/kg)E AMeow F
A AUdE Zgoluy Feiy

o potassium binding resin(Kayexalate)E ol

®
o "
o

30, X

44 hydrocortisone sodium succinate(Solucortef) &
10 mg, A& A% Zoktoddler)olX 25 mg,
o9l 79 50 mg, AFE7191E 100 mgs A 24417k
Aoz Fojgrl Al Au7t FolAH T
o

A4 FolbEA PasAzEEs 4T

=

A N
2

%

of
o
-

2

[N}

NG
> N
N
o il

o

¢

>

o 3t
2) MM 24l o1& 28ME(congenital adrenal hy-
perplasia, CAH)
FEE 2 SEAHE Ao Bojsls a0 AHA Age
]

2 nge BEA L 9y 2o
7 =

21-72}shH(hydroxylase) o

34 -hydroxysteroid dehydrogenase Z2#%, 17a-52t3 24

%, Cholesterol desmolase Z#Zo] Jed Ao}

&3 A3ke 21-44F3H hydroxylase) A %ot}

(1) 21-F4tsk(hydroxylase) Z¥ %

AR BASAAHAY T 5%l 21-FAkstas Ao
Aok I P Ae Ame] wet dFAA FH

=

o iR s 7] BHS vebinh
Jol7] wjie] FAHTEE] Fr}
=7 ] 5

4

o

Lo
oo —
o
1o

YHom A 4

Bbr) AAAE w

wo O
=
S UKO
i

{

2
£

!
2
>
2
R
rir
e

i 2 g
of\
o)
B
£
i)
+

=il X

=T
N
P
W
ox
o
o
=
i
ox
BN

(U
o
g

o oX,
o
of
)
f
i)

m
ol

0ol

o? X

Mo

Br o

i O
oft

T

e

lo o, L

b do =

>

) F F U TE, W, 84,

v}t

2~

'..I’."‘

[}

PR

=

=

=
Aade B
1 A
3

5

(=3

3

e

|(salt-losing crisis) 5% 2

. AP A2l FEIQl late-onset form<!

Sodol glvhrh AFEVIZ W& Fel| wel §A

FEE JYFTAHAE BN dAEE A

(hirsuitism), ¢ 59 THE Holx, A

EhiIt) A8t sto] =R AEE(AEE) 10-20 mg/m”/dayS
of Al o o] AT Tt 53] alAolol A AEAl
9H A FEsA gdskE HPA &S JAs] fst

8-

siA
Hr
>4
>,
do
N

4
1 yo,
o

3

Wy 12 & X u
P
N
oo
o
o
fr
ox
oft
ol
=
oo
ot
o
)
o
rot

Korean ] Pediatr : A 50 ¥ #13 & 2007

oh Agte] ©El o Fol ZsyLoll Zo=ULES 2o
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rocortisone(Florinef)E 0.15-0.3 mg/day¥ sodium chlorideE
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0.05-0.15 mg/days AH&SCE Fax WAL F477F HA
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4 = FARASE AAet,

AES UERE, o)Xl A Vs ®7E Fasit
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