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Six p a tie n ts  a re  described w hose ad ren o g en ita l syndrom e d u e  to  p a r t ia l  
21 -hyd roxy lase  deficiency. T hree g irls  o f  p re p u b e r ta l age developed  sy m p to m s 
o f  v iriliza tio n , tw o boys show ed sighs o f  p recocious m acrogen ito som ia , w hile  
a  p u b escen t g irl w as, in  ad d itio n  to  p ro d u c in g  a n  excessive a m o u n t o f  a n ­
d rogens, ex trem e ly  obese. B one ag e  w as in  a ll cases m uch  in  a d v a n c e  o f  
ch ronolog ical age.

S ince th e  d is tu rb an ce  o f s te ro id  m etab o lism  is due to  th e  defic iency  
o f  h y d ro co rtiso n e  p ro d u c tio n  a n d  its  consequence is an  increase  in  th e  
a m o u n t o f  and ro g en  m etabo lites , th e  obv ious th e ra p y  is a  s u b s ti tu tio n  
tr e a tm e n t. T he side effects o f  co rtico s te ro id  tre a tm e n t and  in  th e  g iv en  cases 
th e  ex is tin g  ob esity  ra ise , how ever, a  n u m b e r o f  th e rap eu tic  p ro b lem s. 
A successful th e ra p e u tic  re su lt can  be  ach iev ed  on ly  if  each case is ju d g ed  
in  th e  re flec tio n  o f  th e  endogenous a n d  exogenous en v iro n m en t a n d  th e  
th e ra p y  m u s t be prescribed  a f te r  a  ca re fu l ev a lu a tio n  of th e  c lin ica l an d  
la b o ra to ry  d a ta .
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The common feature of congenital 
adrenal hyperplasia and its clinical 
and biochemical consequences is 
defect of hydrocortisone synthesis 
due to  enzyme deficiency. This is fol­
lowed by the increasing secretion of 
ACTH with a consequent hyperac­
tiv ity  of the adrenal cortex. The 
necessary am ount of hydrocortisone 
can be ensured only by an excessive 
production of androgen metabolites 
which induce virilization and promote 
ossification.

The adrenogenital syndrome (AGS) 
induced by congenital adrenocortical 
hyperplasia has various forms ac­
cording to  the phase of hydrocorti­
sone synthesis in which the deficiency 
of a given enzyme arises. A deficiency 
may occur in 21-hydroxylase (with 
or without salt loss), 11-hydroxy­

lase and 3-beta-hydroxydehydrogen­
ase, a  deficiency of the first named 
enzyme being the most frequent 
anomaly.

The literature contains num erous 
reports dealing with the biochemical 
and genetic aspects of AGS [1, 2, 5, 
16] so th a t  the present s tudy  has 
been restricted to  diagnostic and  th e r­
apeutic problems.

M a t e r i a l  a n d  M e t h o d s

T h e  m a te r ia l consisted  o f  G c h ild re n  
w ith  a c tu a l  o r suspected  AGS. D a ta  r e g a rd ­
ing h o rm o n a l asp ec ts  a re  included  in  th e  
case re p o r ts . A s fa r  as possible, n o t  on ly  
th e  u r in a ry  o u tp u t  o f  17-ketostero ids b u t  
also th e  co rtico id  an d  p reg n an e trio l f r a c ­
tio n s w ere  d e te rm in ed  accom pan ied  b y  
supp ressio n  b y  th e  ad m in is tra tio n  o f  ex o ­
genous s te ro id s . Suppression w as e ffe c t­
ed in  o n e  case b y  in trav en o u sly  in je c t-
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224 P. Kiss, T. Fehér: Adrenogenital Syndrome

ed p re d n iso lo n e  an d  in  5 cases b y  o ra l 
a d m in is tra t io n  o f  p redn iso lone  o r  dexa- 
m e th a so n e . T h e  effect o f supp ression  w as 
d e te rm in e d  b y  an a ly s in g  th e  u rin e  collected 
in th e  la s t  24 h rs . T he m e th o d s  o f  F e h é r  
e t  a l. [4  to  10] w ere em ployed for th e  d e te r ­
m in a tio n  o f  17-ketosteroids, th e i r  fra c ­
tio n s  a n d  o th e r  stero id  m etab o lite s .

F o r  a b b re v ia tio n s  see T ab le  I .

T a b l e  I  

A bbrev ia tions

17-KS
K tg

=  17-ketosteroids 
=  ketogenic steroids

17 - Jcetosteroid fractions :
H O E
HOA
HOAD
OE
D EA
E
A

=  11-OH-etiooholanolone 
=  11-OH-androsterone 
=  11-OH-androstenedione 
=  11-keto-etiocholanolone 
=  dehydroepiandrosterone 
=  etiocholanolone 
== androsterone

17 - corticosteroid fractions :
T H F  
A TH F 
T H E  
11 -deoxy

— tetrahydrocortisol 
=  allotetrahydrocortisol 

. =  tetrahydrocortisone 
=  11-deoxy-17-OH-corticoids

Pregnanetriol fractions:
11-O H -PT =  11-OH-pregnanetriol 
11-O -PT =  11-keto-pregnanetriol 
5 P T  =  5-pregnenetriol 
P T  =  pregnane triol 
A P T  =  allopregnanetriol

+ +
+
±

=  strongly increased value 
=  increased value 
=  upperm ost norm al value 
=  low value with reference to age

C a s e  R e p o r t s

Case 1. Z. G., a female patient 
6 years of age. Enlargem ent of the 
clitoris had been observed a t the age 
o f 2y2 years (Fig. 1). W eight a t 
adm ission was 22 kg (-(-4 kg); height, 
127 cm (-+- 6 cm). The results of

F i g . 1. E x te rn a l gen ita lia  o f 6 -year-o ld  
g irl (Case 1 )

laboratory  tests were negative. Blood 
pressure fluctuated between 140/80 
and 120/80 mm Hg. Development of 
the  carpal bones was th a t of a  10 to 
12-year-old child. Calcification and 
epiphyses were normal.

Daily urinary 17 -K S output amou nt - 
ed to  27.0 mg, and 2 mg/kg of pred­
nisolone failed to  reduce it  below 
15.7 mg. Treatment with large doses 
of prednisolone caused the  ap ­
pearance of marked signs of Cush­
ing’s syndrome, so th a t the  parents 
stopped further medication and re­
fused to  report subsequently despite 
repeated summons. Fig. 2 shows data  
collected during the three m onths of 
treatm ent.

Case 2. G. S., a girl, had first been 
adm itted  a t the age of 2 years and 
8 m onths. Enlargement of the  clitoris 
had been noted a t b irth ; growth of 
pubic hair had started  a t th e  age of 
6 m onths and had become increasingly 
intensive from the age of 2 years. 
W eight a t admission was 12 kg 
(— 1 kg); height, 93 cm ( +  2 cm);
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P. Kiss, T. Fehér: Adrenogenital Syndrome 225

blood pressure, 100/70 mm Hg. The size 
of the carpal bones was normal, their 
number was equal to  th a t of 4 to 
5-years-old children. The size of the

carpal bones was normal, their num­
ber equal to th a t of 6 to  7-year-old 
children. The hydrocortisone level in 
plasma was below 5/ug per 100 ml Jblood

19651------  April ---- 1------ May-------1------June— н------ July ------- 1-----August

F ig . 2. Course o f  d isease  d u rin g  3 -m onth  o b serva tion  (6-year-o ld  g irl, Case 1)

clitoris was about 2 cm, the labia 
m ajora were considerably enlarged; 
extensive pubic hair (Figs 3, 4). 
Increased urinary 17-KS and HO A 
ou tpu t pointed to deficiency of 21- 
hydroxylation.

Treatm ent with decreasing doses of 
prednisolone (25, then  15, finally 
10 mg daily) reduced the 17-KS level 
to  a  steady value of 1.5 to  1.3 
m g/day (Fig. 5).

One year later her height was 95 cm ; 
body weight, 13 kg; the size of the

pressure was 105/65 mm Hg. Urinary 
17-KS output was slightly above nor­
mal, while the previously pathological 
values of the androgen fractions weA 
found to have dropped to the normal 
level. The clitoris was then amputated 
on account of cosmetic and psycho­
logic considerations. With a mainten­
ance prednisolone dosage of 10 mg 
daily, the child’s 17-KS excretion is 
now, at the age of 6 years, in equi­
librium (Table II), her face has be­
come rounder and no other symp-
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226 P. Kiss, T. Fehér: Adrenogenital Syndrome

F i g . 3 . G ir l o f 2 y2 years; p a r t ia l  2 1 -h y ­
d ro x y la se  deficiency (C ase 2)

tom s of Cushing’s syndrom e are 
p resent. Blood pressure now is 125/80 
mm H g, body weight 15 kg, height 
99 cm. These figures mean, referred 
to  th e  average values a t her age, a 
re ta rd a tio n  of about one year.

Case 3. N. T., a female 7 m onth 
p rem atu re  baby of a p rim ipara  was 
born  w ith a weight of 900 g. Sus­
p ec ted  of AGS on account o f th e  size 
of th e  clitoris (Fig. 6), we exam ined 
th e  in fan t a t the age of four months, 
w hen body weight was 3250 g; length, 
51 cm ; head-circumference, 41.5 cm. 
Ionogram , blood smears, E S R , elec- 
trophoretogram , urine analysis show­
ed norm al values. Num ber and  size 
o f carpal bones were those o f  a new­
born. D ata  regarding u rinary  17-KS 
frac tions are listed in Table I I I .  The

F ig . 4. E x te rn a l  g e n ita lia  o f 2 y2-year- 
o ld  g ir l (Case 2)

high 17-KS and A values (0.7 mg) 
returned to  norm al (A dropped to
0.03 mg), and HOAD (which is not 
present under physiological condi-

T able II

S te ro id  ex c re tio n , Case 2

S tero id
m g /d ay

B e fo re 1 y e a r  a f te r
3

y e a rs
a f te r

p red n iso lo n e  tre a tm e n t

17-KS 9 .8 + + 3.2 + 1.4
Ktg 3.8 + 2.5
HOE 0.0 0 .1 1 0.06
HOA 3.4 +  + 0 . 1 0 0.04
OE 0.7 + 0.17 0 . 1 0

DEA 0.0 0.0 0.0
E 0.5 0.08 0.04
A 0.0 0.07 0.0
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F ig . 5. Course of disease during 3 years of observation

tions) disappeared on prednisolone 
suppression. This pointed to  a non­
salt-losing type of 21-hydroxylase de­
ficiency.

The child was re-examined a t the 
age of 2y2 years. Despite our pre­
vious advice, she received no steroid 
substitution. The child displayed an 
excellent somatic and m ental devel­
opment. The body weight of 11.6 kg 
and the height of 94 cm exceeded 
the mean for term  children. The pre­
viously striking hypertrophy of the 
clitoris was m arkedly reduced (Fig. 7), 
bu t the  bone age was 3]/2 to  4 years. 
Analysis of urinary steroids proved the 
existence of partial 21-hydroxylase 
deficiency (Table III).

Case 4. J . K ., a boy of 6]/2 years, 
had shown signs of hypergenitalism

F ig . 6. External genitalia of 4-month-old 
girl (Case 3)
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228 P. Kiss, T. Fehér: Adrenogenital Syndrome

since th e  age of 3. His voice had 
become deep with 5 years. Body 
height a t  admission was 141 cm (-f  20 
cm); w eight, 34.5 (-f 11 kg); I.Q.,
0.83; m en ta l age, 5.4 years (re tarda­
tion o f abou t 13 months); slight im ­
becility. Laboratory tests were nor­
mal; b lood  pressure, 120/70 m m  Hg; 
ex te rn a l genitalia like those o f a 14 
to  16-year-old boy (Figs 8, 9); an a t­
omical an d  bone age, 12 years. Urine 
analysis (Table IV) revealed high 17- 
KS values, an increase of the  in­
d iv idual androgen m etabolites and

F i g . 7. E x te rn a l  gen ita lia  o f  g irl in  F ig . 6 
a t  th e  age  o f 2 y2 y ea rs  (Case 3)

T a b l e  I I I

S te ro id  excre tion  (C ase 3)

S tero id
m g/day

A t  t h e  age o f 4 m o n th s A t  th e  ag e  o f 2 % y e a rs

B efo re A fte r B efo re A fte r

p red n iso lo n e  su p p re s s io n

17-Ks 2.3 +  + 0.5 2.2 ± 0.4
Ktg 1.3 ± 0.0 4.2 ± 0.7
HOE 0.0 0.02 0.06 t r a c e

HOA 0.0 0.02 0.14 -f 0.03
HOAI) 0.7 +  +  ! 0.0 0.0 0.0
OE 0.0 0.04 0.13 -I- 0.016
DEA 0.0 0.0 0.04 t r a c e

E 0.0 0.03 0.06 0.01
A 0.7 - f - f 0.03 0.11 -j—1 0.016
THF 0.3 0.16 0.06
ATHF 0.6 0.13 0.04
THE 0.0 0.62 0.10
11-deoxy 0.3 0.17 ± 0.02
11-OH-PT 0.2 f - f

11-O-PT 0.05 -f-f
5 PT 0.04 -f-f
PT 0.07 -f
APT 0.0
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the presence of 11-OH-PT, 11-0- 
PT, phenomena which pointed to 
adrenocortical hyperplasia (blocked 
21-hydroxylation). Steroid suppres­
sion reduced the steroid metabolism 
to  normal (Table IV). Dexamethasone 
was prescribed, bu t the parents dis­
continued the treatm ent.

A follow-up examination a t the age 
of 10 years revealed the neglect of me- 
dication.The previously diagnosed pre­
cocious macrogenitosomia was un­
changed. Body weight, 48 kg (+  20 
kg); height, 163cm (-f 23cm );boneage 
15—16 years; complete ossification 
of the epiphyses.Urine analysis showed

F ig . 8. Boy of 6 % years with precocious 
macrogenitosomia (Case 4) and normal 

boy of same age

the  typical picture of untreated  AGS 
(Table IV).

Case 3. I. T., a male child 12% of 
years, born of a family of tall stature, 
had grown 8 cm in the  year prior 
to  admission. Pubic hair had begun 
to  appear a t the age of 11. The boy 
conveyed the impression of a robust 
young man of 16 18 years whose
mental age was in excess of his 
chronological age (Fig. 10). His body 
weight was 90 kg (-f- 40); height, 
177 cm (-f- 16 cm); blood pressure 
was varying from 130/80 to  160/80 mm 
Hg. The eyegrounds displayed some­
what tense arteries and normal papil-

F ig . 9. B oy o f  6 y2 y e a rs  w ith  p recocious 
m acrogen ito som ia  (Case 4) a n d  n o rm al 

bo y  o f  Sam e age
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230 P. Kiss, T. Fehér: Adrenogenital Syndrome

lae. B one age, 15 16 years. The
results o f laboratory tests were nega­
tive. The plasma hydrocortisone level 
varied betw een 12 and 30 fig per 
100 ml. Urinary ou tpu t of 17-KS 
(18.6 mg) and K tg (3.4 mg) rose to

partial 21-hydroxylase deficiency. The 
appearance of PT  fractions and the  
success of suppression therapy ex- 
clused the  possibility of an adrenal 
tumour. The p a tien t’s obesity and 
moderate (though fluctuating) hyper-

T a b l e  IV
S te ro id  excre tion  (Case 4)

ßtreoid
m g/day

A t  t h e  a g e  of 6  %  years A t  th e  age o f 10 y e a rs

B e fo re A fter B efo re A fte r

d exam ethasone su p p re s s io n

17-KS 41.0 f - f 6.5 29.0+  + 7.2
Ktg 35.0 f  + 8.7 36.5 +  + 9.7
HOE 1.6 +  + 0.0 1.3 +  + 0.4
HOA 14.6 p  + 1.7 7.0 +  + 1.0
OE 3.8 +  + 0.3 C

O

G
O

'+ 0.7
DEA 1.6+  + 0.0 i . l  +  + 0.4
E 3.2 +  + 0.3 2.8 +  + C

O

A 6.5 - ( -  + 0.5 C
O 1.1

THF 3.3 +  + 0.7
ATHF 0.0 0.0
THE 11.3 +  + 1.2
11-deoxy 29.2 +  + 2.2
11-OH-PT 0.07 +  +

11-O-PT 0.05 + +

6 PT 0.14+  +

PT 0.16 +  -f
APT 0.06 +  +

PT fractions total 10.3 r +  2.25

40 an d  15 mg, respectively, a fter the 
o ral administration of 3 g mety- 
rapone. The concentration of HOA, 
D E A , A, 11-OH-PT and  11-O PT 
show ed pathological values (Table V). 
H orm one analysis and prednisolone 
suppression have made it evident that 
th e  precocious puberty  was due to a

tension contraindicated steroid sub­
stitution. The patien t failed to  report 
for a follow-up examination.

Case 6. E. D., an obese girl of 
12 years, had had two menses at, 
and non since, the  age of 10 years. 
Physical exam ination a t admission 
revealed striae on the  arms, shoulders
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F i g . 11. G irl o f  14 years  (Case 6) w ith  
ad ren o co rtica l h y p e rfu n c tio n

of the  epiphyses; blood pressure, 
140/90 mm Hg; normal uterus, free 
adnexa, hypoplastic labia minora, 
slightly undersized clitoris; hairs ra th ­
er o f the  virile type; th in  strip  of 
hair between umbilicus and sym phys­
is; m arked hair growth around the 
breasts. Exam ined over a four-week 
period, vaginal smear cytology con­
firmed the  diagnosis of hyperandro­
génie amenorrhoea, as in the smear 
cell I of the  superficial and in ter­
m ediary types were intermingled. The 
eosinophilic and pycnotic indices in­
variably remained below 10- 20% 
during the  four weeks of observation. 
Suppression by 8 mg dexamethasone 
daily for 3 days, together with the 
urinary hormone excretion seemed

and thighs, further, acnes on the fore­
head, mild sprouting of a moustache 
and extensive hypertrichosis. Body 
weight, 90 kg (-[- 50 kg); height, 162 cm 
( +  10 cm); blood pressure, 160/100 
to  170/110 mm Hg. Laboratory tests 
and intravenous pyelography show­
ed normal conditions. The plasma 
hydrocortisone level was 36 /<g per 
100 ml. The results of urine analysis 
pointed to  a deficient 21-hydroxyla­
tion.

At a follow-up exam ination a t the 
age of 14 years (Fig. 11), body weight 
was 80 kg; height, 169 cm; bone age, 
16 years, with complete ossification

F i g . 10. B oy o f 12 y e a rs  w ith  precocious 
m acrogen itosom ia  (Case 5) a n d  norm al 

boy o f sam e age
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T a b l e  V

S tero id  ex c re tio n  (Case 5)

Steroid 1 Before I A fter j Before

prednisolone suppression j m etyrapone

17-KS 26.2 +  + 5.1 18.6

Ktg 13.7 +  + 3.2 3.4
H O E 0.9 0.4

H O A 2.7 +  - 0.7

O E 1.8 -H - 0.0

D E A 2.7 +  + 0.0

E 5.2 - f - f 1.6

A 13.2 2.1

T H F 2-1 ; -1-
A T H F 1.0 +  +

T H E 6.8

1 ] -deoxy 0.7

ll-O H -P T 0.05 -f- •- 0.05 ; 4-

11-O-PT 0.13 I- + o .io  - H

5 P T 0.15 0.06

P T 0.48 +  t 0.18 ±

A P T 0.08 t 0.06 f

After

load

40.0

]5.0

to  confirm  a 21-hydroxylase defi­
ciency (Table VI). Suppression re­
su lted  normalization of KS and PT 
values, and an elevation of the  oestro­
gen level. Under the effect of dexa- 
m ethasone the diurnal hydrocortisone 
level rem ained within physiological 
lim its.

D iscussion

AGS, it recessively inheritable en­
zym e deficiency, represents a typical 
inborn  error of metabolism. The fre­
quency of the gene carrying the dis­

ease varies from population to  pop­
ulation, the  reason why there  occurs 
one case of AGS per 5000 children 
according to  P rader  [14], against a 
ratio  of 1 : 67000, according to  Ch ilds 
[3]. I t  is worthy of note th a t  H irsch ­
feld  and F leshm an  [13] found a 
1 : 1500 ratio of salt-losing AGS 
among Alaskan Eskimos, a figure 
pointing to  an extremely high gene 
frequency.

The diagnosis of AGS is facilitated 
by the  symptoms of virilization and 
verified by the analysis of hormones 
excreted in urine. U rinary  17-KS 
output is above the norm al level, but 
the subvariants of AGS can be do-
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T a b l e  V I

S tero id  excre tion  (Case 0)

Steroid
mg/day

At the  age of 
12 years

A t the  age of 14 years 

Before ! A fter 

dexam ethasone suppression

17-KS 20.4 - f  4 25.0 : + 6.4
K tg 6.8  ̂ ! 23.5 I- + 1.4
HOE 0.6 0.7 0.0
HOA 2.6 2.6 -f~ ; 0.0
OE 1.4 ( 1.2 ± 0.0
DEA 0.0 3.7 0.0
E 2.4 + 3.8 0.2
A 2.4 6.3 0.4
T H F 0.0 0.5 0.0
A'J’H F 0.5 0.0 0.0
T H E 4.1 2.1 1.5
1 1 -deoxy 3.8 0.0 0.0
11-OH-PT 0.7 +  + trace
11-O-PT 0.18 - f  f trace
5 PT 0.4 trace
P T 1.8 f  + trace
APT 0.09 0.0
Oestriol 6.4 5.4 6.9
Oestradiol 6.4 1.0 12.4
Oestrone 3.2 4.6 12.4
Plasma hydrocortisone, 36.0 8 o’clock 23.5 9.0

(/ig/per 100 ml) 17 o’clock 17.7

terminée! only by a careful analysis 
of the  steroid fractions [5, 16].

Increased excretion of pregnane- 
triol derivatives (mainly m etabolites 
of 17-alpha-hydroxyprogesterone) is 
a typical feature of 21-hydroxylase 
deficiency. While under physiological 
conditions about 0.2 mg of PT  
is excreted daily, several mg are elim ­
inated by patients with AGS. Excre­

tion of 11-OH steroids and androgens 
is likewise enhanced; HOAD may 
appear as a consequence of over­
production of adrenal androgens [5].

In  11-hydroxylase deficiency, the 
excretion of Reichstein’s compound S 
( 11 -deoxy cortisol), deoxycorticoste­
rone and androgens are increased [5[

Excessive excretion ol pregnenolone 
derivatives and DEA, further the
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absence of 17-OH corticosteroids are 
of diagnostic value in cases of 3-beta- 
OH-dehydrogenase deficiency [5]. The 
suppression test is the  most impor­
ta n t  differential diagnostic tool. Exo­
genous corticosteroids, if administered 
in adequate doses, diminish p itu itary  
ac tiv ity  [5] and thus ACTH synthesis, 
so th a t  the  amount of the  pathologic 
steroid fractions and, in  particular, 
the  excretion of 17-KS are reduced. 
Suppression cannot be achieved in 
the  case of a tum our because then 
hormone secretion is independent of 
p itu ita ry  activity.

The diagnosis of partia l 21-hydrox­
ylase deficiency was verified in five 
of th e  above described six patients. 
Sym ptom s of virilization and advanc­
ed ossification were common features 
in all of them. A dm inistration of 
exogenous steroid reduced the  to ta l 
17-KS value to  the norm al level in 
all th e  five patients, excluding at the 
sam e tim e the presence of an  adreno­
cortical tumour.

In  Cases 3, 4 and 5, the  PT  frac­
tions were also exam ined and the 
presence of PT derivatives, especially 
of 11-OH-PT and 11-O-PT charac­
teristic  of deficient 21-hydroxylation, 
was demonstrated.

Therapy

Since a relative hydrocortisone de­
ficiency is present in all types of 
AGS, therapy m ust consist of the sub­
s titu tio n  of the deficient cortico­
steroid; this a t the  same tim e reme­
dies the  disturbance of metabolism

through the feed-back mechanism. 
The dose of hydrocortisone to  be pre­
scribed is th a t  smallest am ount which 
m aintains the  excretion of 17-KS at 
the level corresponding to  the pa­
tie n t’s age. The usual dosage of pred­
nisolone is, according to  the literature, 
between 2.5 and 10 mg daily [1, 16]. 
This substitution therapy has to  con­
tinue throughout life and must not 
be in terrupted  on account of in ter­
current diseases. While it arrests 
further virilization, the existing anom­
alies are irreversible so th a t cos­
metic surgery (e.g. am putation of the 
clitoris) m ay become necessary. Ad­
justm ent of steroid metabolism often 
restores normal m enstruation [2] and 
even pregnancy may ensue [15].

Simple as the  therapy appears to 
be, it may become difficult if the 
patien t is obese (e.g. in our Cases 5 and 
6) or if it provokes the symptoms of 
Cushing’s syndrome (as in our Case 1). 
The situation may become still more 
difficult if the parents, failing to see 
the gravity of the disease (as in 
Cases 1, 3 and 4), disregard the phys­
ician’s therapeutic instructions.

Recent a ttem pts to  combine pred­
nisolone with certain competitive an­
drogen antagonists [12] have been 
promising. Aminogluthethimide (Elip- 
ten  R, Ciba), by inhibiting the activ­
ity  of 20 — 22 desmolase (an enzyme 
involved in steroid biosynthesis a t an 
early stage), decreases the production 
of androgens; consequently, prem a­
tu re  ossification may be prevented 
and prednisolone in comparatively 
small doses may restore to normal 
the  KS values.
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C o n c l u s io n s

Biochemistry of the  adrenal cortex 
has ceased to  be of mere theoretical 
significance in paediatric practice. 
Exam ination of the urinary excretion 
of steroids and their metabolites sup­
plies information on the  origin of 
enzymatic disorders responsible for 
adrenocortical hyperplasia, and helps 
in instituting the necessary treatm ent. 
This is of special im portance in the 
highly dangerous salt-losing condi­
tions.

Biochemical analysis has a differen­
tia l diagnostic value: it enables the 
physician to  differentiate between 
hyperplasia and tum our. According to  
recent observations, it is moreover pos­
sible to  determine the degree of 21-hy­
droxylase deficiency by an ACTH 
load performed during substitution 
treatm ent. A deficiency of 80% or 
more is necessarily associated with a 
salt-losing syndrome [11].

The to ta l 17-KS value indicates, 
a t  the most, the androgenic hyper­
activity. The reliable diagnosis of 
suspected AGS requires the  deter­
mination of individual urinary 17-KS, 
pregnanetriol and corticosteroid me­
tabolites. Reliable biochemical diag­
nosis is only possible if the uri­
nary output of physiological and 
pathological m etabolites is known; 
the presence of the la tte r derivatives 
points to  AGS even if  the  excretion 
of 17-KS is just slightly increased or 
normal. Since the opposite may also 
be true  (as in our Case 6), pathologic 
laboratory data  have to  be reconciled 
with the clinical picture.

Although the biochemical back­
ground of AGS is always the same,
i.e. an enzymatic inhibition of hydro­
cortisone production, the endogenous 
and exogenous milieu in which the 
loss of function occurs is nevertheless 
of significance. Of our 5 AGS pa­
tients it is only in a single case tha t 
substitution treatm ent is continuing 
smoothly. One of the children (Case 1) 
has been lost of sight. In  Case 3, 
the excessive androgen synthesis 
caused by the slight 21-hydroxylase 
deficiency must have been favourable 
during the  first two years of life both 
for the somatic and the motoric devel­
opment of the prem aturely born child. 
Although the  result of urine analysis 
a t the age of 2% years, and the ad­
vanced ossification proved the con­
tinued existence of virilization, the 
modest degree of androgen produc­
tion and the  absence of masculin- 
ization (growth of hairs) have made 
us to  postpone substitution treatm ent 
for another year, until system atic con­
trol will become technically easier.

In  Case 4 (macrogenitosomia) the 
prescribed treatm ent was discontin­
ued by th e  parents. The external 
genital organs had undergone no 
change, and ossification had been 
completed in the 4 years between the 
first and the  second hospitalization. 
Sexuality, becoming a central psychic 
problem, is a m atter of anxiety in 
the case of this imbecile boy. No 
similar problem arose in connection 
with the o ther boy (Case 5) who, 
too, displayed all signs of the  same 
anomaly so th a t  no treatm ent was 
instituted.
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Ln Case 6, menstrual disturbances, 
h irsutism  and obesity were th e  pre­
dom inan t features, while th e  most 
typ ica l signs of virilization (hyper­
p lastic  clitoris, athletic build) were 
absen t. The increased to ta l 17-KS, 
androgen- and PT fractions, pointed 
to  a  p a rtia l 21-hydroxylase deficiency 
(Table VI) which im proved on dexa- 
m ethasone suppression so th a t  the  pos­
sib ility  o f an adrenocortical neoplasm 
was ou t of question. However, a 
careful examination of th e  case (Fig. 
11 ) suggested the possibility o f an  i ncip - 
ien t Cushing’s syndrome, a general­
ized hyperactivity of th e  adrenal cor­
te x  which manifests itself with an 
increased excretion of to ta l and indi­
v idual 17-KS and PT, fu rther, with 
obesity  and hirsutism, while pronounc­
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