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Growth hormone deficiency: analysis of 49
patients
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I n  a  survey of 49 children w ith id iopathic grow th horm one deficiency, 
a  sex ra tio  o f 3 : 2 was found. M ultiple p itu ita ry  horm one deficiency (M PH D ) 
was seen in  31 and isolated grow th horm one deficiency (IGHD) in  18 cases. 
The incidence of breech delivery was 32.6% ; i t  occurred more frequen tly  in  
M PH D  th a n  in  IGHD. In  one family th e re  were tw o affected bro thers whose 
b irth  w eight was 4800 an d  4900 g, respectively, and  who were ex trem ely  
re ta rd ed  in  growth.

Screening of 694 children  1 to  9 years o f age w ith  cleft Up an d  p a la te  
was carried  out; 1 child w ith  growth horm one deficiency was detected.

A  s tu d y  of the value of different th y ro id  horm ones in th e  diagnosis 
of secondary  and te rtia ry  hypothyroidism  show ed th a t  in spite o f low free 
th y ro x in  concentrations th e  thyroxine an d  triiodothyronine levels a re  o ften  
norm al. The discrepancy is probably  due to  a  significantly higher p lasm a 
level o f thyroxine-binding globulin| dem onstra ted  in  children w ith  h y p o ­
p itu itarism .

In Hungary, the number of detect­
ed cases of idiopathic growth hor­
mone (GH) deficiency now is 110. This 
paper will describe some features of 
49 cases diagnosed and treated at 
our Department since 1970. The main 
points we shall consider will be birth 
weight, type of delivery, height of 
the parents, occurrence of different 
pituitary hormone deficiencies, and 
the prevalence of growth hormone 
deficiency among children with cleft 
lip and palate. A study of the value 
of determination of thyroid hormones 
in the detection of secondary hypo­
thyroidism will also be discussed.

M a t e r ia l  a n d  Me t h o d s

Mean age o f th e  patien ts a t  diagnosis 
was 8.4 years (1 m onth  to  15 years). T here 
were 30 boys an d  19 girls (ratio, 3 : 2 ) .  The 
gestational age was uncertain  in  m a n y  
cases an d  is n o t considered in th is  su rvey . 
A reliable p e rin a ta l h isto ry  could be o b ­
ta ined  in  43 cases. The height o f b o th  
paren ts w as m easured in  23 cases an d  w as 
com pared to  local standards. A child was 
regarded G H  deficient if  th e  plasm a level 
m easured in  th e  arginine and insulin te s ts  
did n o t exceed 7 ng/m l and the heigh t was 
a t  least 2.6 SD below the  m ean fo r age. 
The diagnosis o f TSH  deficiency was based  
on a  low thy rox ine  (T4) value (< 5 .0  /ig/dl) 
m easured e ith er before or during G H  t r e a t ­
m ent. I n  th e  la st years, th e  T R H  te s t w as
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also  perform ed. ACTH secretion was as­
sessed b y  th e  m etyrapone te s t an d  by m eas­
u rem e n t o f plasm a cortisol during insulin 
hypoglycaem ia. F S H  an d  L H  deficiency 
w as established either on  th e  basis o f a 
com plete lack of response to  L H -R H , or 
in  cases who failed to  show  signs of puberty  
a t  a n  appropriate  bone age. Some of the 
p a tie n ts  w ith  isolated G H  deficiency will 
p ro b ab ly  prove to  have gonadotropin  de­
fic iency  as well.

G H  w as m easured as described p re­
v iously  [4], the o ther horm ones were 
e s tim a te d  by com m ercial k its : TSH-Byk 
M allinckrodt, FSH  an d  LH -B iodata, T,, 
a n d  T 3 Amersham, reverse-T3-Biodata, 
TB G -B ehring, free T 4-Corning. S tatistical 
ana ly sis  was done by  th e  t te s t.

R e s u l t s

Thyroid function. In ten children 
with GH and TSH deficiency, the 
plasma concentration of T4, free-T4,

T3, rT3 and TBG were measured to 
evaluate their reliability in the diag­
nosis of secondary or tertiary hypo­
thyroidism. Figure 1 shows the level 
of these hormones prior to and 1 
month after the initiation of GH 
treatment. As can be seen, only the 
free-T4 levels were found invariably 
in the hypothyroid range. The T4 
concentration in 3 cases was low- 
normal and the T3 levels were also 
often normal, particularly during GH 
therapy. This discrepancy between 
the T4 and free-T4 values may be 
explained by the high TBG concen­
trations: 35 ±  5 yg/ml vs. 28 ±  4.5 
pg/ml in healthy controls (p <  0.001). 
High TBG levels (39 ±  4.0 pg/rnl) 
were found also in the patients with 
isolated GH deficiency. The incidence 
of a deficiency of some pituitary hor­
mone is shown in Table I. The number

b
//g/dl

f -Тл 
ng/dl

T3
ng/dl

rT3
ng/dl

F ig . 1. Plasm a level of thy ro id  hormones before (B) and during (D) grow th hormone
trea tm en t in TSH  defic ien t patients
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T a b le  I

N um ber of h y p op itu ita ry  patien ts w ith d ifferent types of horm one deficiency

IGHD GH +  AOTH GH +  Gn GH +  TSH GH +  TSH +  
+ AOTH

GH +
-f TSH + 

+  Gn
GH +  TSH + 
+  AOTH +  Gn

Boys 13 l 1 7 l 6 1

Girls 5 — — 11 — 3 —

Total 18 1 1 18 1 9 1

T a ble  I I

Type of delivery in  children w ith grow th horm one deficiency

Boys Girls Total

n per cent n per cent n per cent

V ertex 15 51.7 11 78.5 26 60.4

Breech 12 41.3 2 14.2 14 32.5

Caesarean section 2 7.8 1 7.3 3 7.0

of cases with multiple pituitary hor­
mone deficiency (MPHD) exceeds 
those with isolated GH deficiency 
(IGHD) (17 vs. 13 in boys, and 14 vs. 
5 in girls).

Birth weight. In the years between 
1960 and 1980, the mean birth weight 
of boys ranged from 3170 g to 3246 g 
and that of girls from 3039 to 3115 g. 
In GH deficiency the mean birth 
weight of boys was 3210 g and that 
of the girls 3870 g; 17.2% of boys 
and 14.3 % of girls had a birth weight 
less than 2500 g. In Hungary the 
incidence of low birth weight has been 
10.5 to 11.5% in the last 20 years.

Perinatal history. Table II shows 
the type of delivery in boys and girls 
separately. The incidence of breech 
delivery was very high, particularly 
among boys, the difference between

boys and girls was, however, not 
significant. The incidence of breech 
delivery of children with MPHD was 
46.1% and in those with IGHD 
17.6%. The general incidence of 
breech delivery in Hungary is 
4-3%.

Height of the parents. Mean height 
of the fathers was 172.4 cm ( — 0.54 
SDS) and that of mothers, 156.2 cm 
(-0 .7 5  SDS).

Familial occurrence of GH defici­
ency. Isolated GH deficiency was 
found in two brothers with growth 
retardation of extreme degree. The 
older was first seen at the age of 14 
years when his height was 90 cm and 
bone age 8 years, the younger at the 
age of 8 years was 82 cm high with a 
bone age of 3.5 years. They had a large 
head and a small nose with retracted
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bridge. Their birth weights were 
4900 and 4800 g and the perinatal 
period was uneventful. Their two 
brothers with normal stature had 
normal birth weights. The mother 
has no diabetes mellitus. Both these 
patients responded well to GH treat­
ment without formation of anti­
bodies.

Screening of children with cleft lip 
and palate (CLP) for GH deficiency. 
The height of 1200 children with CLP 
aged 1 to 9 years was obtained from 
the central register for congenital 
malformations. The measurements 
were made by the parents; 135 chil­
dren were found whose height was be­
low the 3rd percentile. Their parents 
were requested to measure the child 
again; 102 responded, and in 23 
children the height was at least 2.5 
SD below the mean for age. These 
patients were requested to contact us 
but only 14 came. Thus, due to a lack 
of cooperation, 50.5% of the children 
were lost and the real number of the 
screened ones is 594. Three children 
were not investigated because of 
multiple birth defects and serious 
psychomotor retardation. Among the 
remaining 11 patients, one was found 
to have GH deficiency. He was bom 
at term, delivery was normal, and 
he had cleft lip and palate on one side. 
Birth weight was 3650 g. At 6 1/2 
years his height is 93.5 cm, the bone 
age 3.8 years, the testes measure 0.5 
ml and the scrotum is ill-developed. 
GH was undetectable by the insulin 
and arginine tests. The concentrations 
of TSH, LH and FSH were normal 
during the TRH and LH —RH tests.

D isc u ssio n

The association of GH deficiency 
with complications during delivery 
has repeatedly been noted [2, 5, 8, 
15, 20] and is now considered to be 
the main aetiological factor. Es­
pecially breech delivery was found to 
be frequent, although there are con­
siderable differences in the reported 
incidences. We, too, observed a high 
incidence of breech delivery and its 
higher prevalence in children with 
MPHD than in those with IGHD.

The occurrence of GH deficiency in 
siblings is well known. In most cases 
an autosomal recessive inheritance 
has been suggested [12, 13, 19, 21]. 
We do not know, however, of any 
family reported where GH deficiency 
was associated with high birth weight.

The two brothers described in the 
present paper show a striking similar­
ity both in appearance and in the 
extent of growth retardation to the 
patients described by Iliig et al [7] 
and called A-type isolated GH de­
ficiency. An important difference is, 
however, that in their cases anti­
bodies appeared at high concentration 
during GH treatment.

The association of cleft lip and 
palate with GH deficiency has been 
described previously [3, 9, 17, 22]; 
it is explained by the close relation 
ofembryogenesis of the anterior pitui­
tary and of the facial structures. 
Rudman et al [17] studied 200 chil­
dren with CLP and found 8 cases with 
GH deficiency. In contrast, we de­
tected only one case among 594 
children. It is unlikely that the dif-
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ference was dut to an inaccuracy of 
the measurements made by the par­
ents, since in all cases where we 
checked the data they either coin­
cided with or were lower than our 
own. An important factor of the dif­
ference may be that we studied chil­
dren between the ages of 1 to 9 years, 
whereas the patients of Rudman et 
al. ranged from 7 to 14 years. It is 
well-known that in many children 
with GH deficiency the reduction of 
height is only slight in the first years 
of life.

The evaluation of thyroid function 
in hypopituitarism is sometimes un­
certain. It is only in cases of pituitary 
insufficiency that the TSH response 
to TRH administration is subnormal; 
it may, however, be normal or in­
creased in hypothalamic hypopitui­
tarism [1,6, II]. The lowfree-T4con­
centration often accompanied by a 
normal T4 level in our cases indicates 
that the concentration of thyroxine 
does not reliably reflect the thyroid 
status. This is probably due to the 
high TBG level observed in the pres­
ent study. Rubio et al [16] found a 
normal TBG affinity in GH deficiency, 
and this seems to contradict our ob­
servation. The discrepancy may be 
due to the difference between the 
methods used for measurement of the 
TBG level. After the initiation of GH 
treatment the plasma T4 level de­
creases and hypothyroidism becomes 
apparent even in cases with previ­
ously normal T4 values [10, 14, 18]. 
Also, in patients with normal TSH 
secretion there is a temporary reduc­
tion of T4 values during GH treat­

ment, but these values never decrease 
to the hypothyroid range. The T3 
levels tend to increase during GH 
treatment [18] and are unreliable for 
the detection of hypothyroidism.
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