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Abstract

In 39 boys between 14.0 and 22.6 years of age with lack of sexual matura-
tion, the response of the setum gonadotrophins to a single intravenous admi-
nistration of GnRH was studied and the clinical evolution was followed. In 30
patients LH secretion after GnRH showed a pubertal pattern. Subsequently they

all had 'psontaneous puberty. In 9 patients, the LH response to GnRH was pre-

pubertal. Four of them subsequently showed spontaneous pubertal maturation.
In the 5 others, testicular size remained prepubertal, suggestmg the diagnosis
of isolated gonadotrophin deficiency.

Thus 34/39 patients had constitutionally delayed puberty In 30 of the former
biological evidence of hypothalamopituitary maturation preceded the appearance
of physical puberty. Consequently, normal LH response allows to reassure the
patients and their family as to the prognosis. If prepubertal in pattern, the
gonadotrophin response to GnRH should be interpreted cautiously and the ‘evo-

and Radioimmunoassay Laboratory***,

lution awaited. (Acta Paediatr Belg 32

The differential diaghosis between constitu-
tionally delayed puberty (CDP), isolated
" gonadotrophin deficiency (IGD) and the other
forms of retarded sexual maturation is often
difficult (7, 9, 13, 25, 30, 32, 35, 38, 39, 42,
49). Exact diagnosis may require a prolonged
follow-up. }

-Isolated determinations of circulating gona-
dotrophins were found to be of limited value,
except in some cases of hypergonadotrophic
hypogonadism (43, 48). Dynamic tests using
gonadotrophin releasing hormone (GnRH)
proved to be more useful since gonadotrophin
response to a single intravenous administration

: 1054111, 1979).

of GnRH changes both quantitatively and
qualitatively with puberty (1, 6, 10, 16-18,
27, 30, 37, 40, 47). Recently, the pituitary
response to GnRH has been investigated using
timed urinary gonadotrophm measurements
(33), prolonged intravenous infusion of GnRH
(36) or previous administration of clomiphene
(44). These different GnRH tests were applied
to patients with lack of sexual maturation and
many data have been reported (3, 13, 21-24,
28, 31).

* Presented in part at the XVIth International meeting
of the European Society for Paediatric Endocrinology,
(ESPE), September 1977, Cambridge, UK.
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The purpose of this work is : [1] to study
further the diagnostic value of gonadotrophin
response to GnRH in CDP and IGD, [2] to
show that changes of pituitary responsiveness
to GnRH precede the appearance of any sign
of puberty in most patients with delayed
puberty, and [3] to point out the limits of
the results in our GnRH test conditions.

Subjects and methods

Subjects

Thirty-nine boys with lack of sexual devel-
opment were studied. They were between
14.0 to 22.6 years of age at the time of the

endocrine investigation. Testicular size was

measured using Pradet’s orchidometer (50).
Testicular volume was found to be prepubertal
(£ 4 ml) in all patients. Pubic hair was
absent in 32 patients, estimated at stage P
in 6 patients and at stage Ps in 1 patient accord-
ing to Tanner’s scale (34, 45). Statural ages
of the . patients were between 8 10/12
and 15 5/12 years according to the growth
charts of Geubelle e al. (19). Bone-ages were
determined in 31/39 patients according to
Greulich and Pyle (20) or Tanner ef al. (46)
and found to be between 11.0 and
15.0 wyears. Four patients had previously
been given gonadotrophin therapy. None of the
others had been treated with anabolic, andro-
genic or gonadotrophic hormones during the
3 months before the GnRH test or during the
subsequent observation period. No patients had
any sign of cryptorchidism, gynaecomastia,
anosmia, hypoglycaemia, or hypothyroidism. In
patients with short stature and low growth
velocity, growth hormone secretion was eval-
uated and proved to be normal. After
GnRH testing, all patients were regularly
followed and their bodily growth and sexual
maturation were noted. This allowed to rec-
ognize 2 groups of patients : 34 had a spon-
taneous pubertal development after a follow-up
of 2 to 20 months. They were diagnosed as
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having CPD. The 5 remaining patients had
IGD. They remained prepubertal and gonado-
trophin response to GnRH was retested in 4 of
these 5 patients.

The control group consisted of 16 prepubet-
tal boys aged 7.0 to 10.0 years (stage G:) and
21 pubertal boys aged 11.0 to 16.5 years [12
at stage G: and 9 at stage G: according to
Tanner’s classification (45)].

GnRH test and gonadotrophin radioimmuno-
assay

All the subjects underwent a GnRH test be-
tween 8.00 am. and 11.00 a.m. A single intra-
venous dose of 25 pg GnRH (LHRH —
Hoechst A.G.) per square meter body surface
was  administered. Blood samples for follicle
stimulating hormone (FSH) and luteinizing

" hormone (LH) radioimmunoassay (14, 15)

were taken 15 and 1 minutes before the
GnRH injection and at 5, 10, 15, 20,
30, 45, 60 and 90 minutes afterwards. The peak-
response was defined by the maximum incre-
ment, i.e. the difference between the mean
basal gonadotrophin level and the highest value
observed following GnRH injection.

The standards used for the radioimmunoassay
were MRC 68/39 for FSH and 68/40 for LH.
The limit of sensitivity was 0.3 mIU/ml serum
for both gonadotrophins.

Results

The FSH and LH-responses to GnRH ob-
served in the 39 patients are shown in figures 1
and 2. These individual values are compared
to the responses found in the control boys. The
FSH peak-response found in the patients
and in the 3 control groups were similar
(fig. 1). On the contrary, in normal boys the
LH peak-response showed a highly significant
increase according to the different pubertal
stages, as has previously been described (16,
23, 40).

In 30 patients, the LH-response to GnRH
was in or even in excess of the range of that




of normal pubertal boys (fig: 2). Follow-up
confirmed the tentative diagnosis of - CDP.
Clear-cut signs of puberty appeared 2-10 months
after testing. There was no relationship
between the time elapsed before the appear-
ance of pubertal signs and the magnitude of
the LH peak-response to GnRH.
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FIG. 1. — Maximal increments of FSH following intra-
venous injection of 25 pg/m2 GnRH, Individual values
observed in boys with constitutionally delayed puberty
(CDP) and isolated gonadotrophin deficiency (IGD)
are compared with the mean and range of values found
in normal boys at pubertal stage G‘ (n = 16), G-2
(n = 12) and G3 (n = 9) according to Tanner’s standards,

Nine patients had a low LH-response, below
the range of the control pubertal boys. Never-

theless, puberty occurred spontaneously in 4 of
them showing that they also had CDP,.

In the 5 remaining patients with low LH-
response to GnRH no signs of puberty appear-
ed. They were considered as having IGD
(fig. 2).

Two CDP patients with low LH-response and
4 IGD patients were retested (fig. 3). In the
former, a pubertal pattern of LH-response was
observed after 8 months in one boy and after
17 months in the other, together with
a. pubertal increase in testicular size; in
the latter, the LH-response to GnRH and the
testicular size remained prepubertal.
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FIG. 2. — Maximal increments of LH following intra-

venous injection of 25 pg/m2 GnRH. Individual values
observed in boys with constitutionally delayed puberty
(CDP) and isolated gonadotrophin deficiency (IGD) are
compared with the mean and range of values found in

. normal boys at pubertal stage G‘r1 (n = 16), G-2 (n = 12)

and G3 (n = 9) according to Tanner’s standards.

Discussion

Several authors have used the GnRH test
in delayed sexual maturation, a condition com-
mon in boys, in order to distinguish between
CDP and hypogonadotrophic hypogonadism,
including IGD (3, 13, 22-24, 28, 44).

Since the onset of puberty is characterized
by a sharp rise of LH-response to GnRH (16,
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23, 40), the usefulness of GnRH test in de-
layed puberty was stressed by many investiga-
tors (3, 13, 22, 24, 28, 44).

‘However, others considered it of limited
value for two reasons. On the one hand, the
wide ranges of response to GnRH in normal
prepubertal and pubertal boys were found to
overlap (25, 31). This, however, could be due
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FIG. 3. — In two boys with constitutionally delayed
puberty (CDP) and 4 boys with isolated gonadotrophin
deficiency (IGD) testicular volume and LH response to
25 ug/m2 GnRH were estimated twice. These values are
compared with the normal ranges of testicular volumes
and LH response (mIU/ml) to GnRH observed after
the onset of puberty (stage G_ according to Tanner’s
classification). Boys with CDP are aged 16.3 and 16.9
years. Boys with IGD are aged 17.9, 22,5, 154 and
14.0 years at the first GnRH test.

to the dose of GnRH used. Kastin ez al. (29)
reported the same response in prepubertal and
adult subjects receiving 300 upg GnRH.
Job et al. (25) found 2 to 3-fold pubertal
increase in LH-response using a lower dose of
100 wg GnRH per square meter body surface.
Following the injection of only 50 pg GnRH
per square meter, Dickerman et al. (10) ob-
setved an approximatively 5-fold increase in
LH-response between stages I and II of
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puberty. Using only 25 pug GnRH per square
meter -similar results were obtained in this
study. ‘

Thus, low doses of GnRH seem to discrim--
inate better prepubertal from early pubertal
boys. The LH-response might also already be
increasing at the end of the prepubertal period
as shown by Grumbach ez al. (21). 'When
such subjects are included in a prepubertal
control group, their responses lead to a wide
scatter which may overlap the pubertal range.

On the other hand, Illig es al. (22), Job
et al. (24) and Dickermann et al. (11), show-
ed that patients investigated for delayed puberty
generally presented with physical signs of
incipient puberty. Finally, the biological signs
of hypothalamo-pituitary puberty were found
to be inconstant and unreliable in some cases,
despite evidence of physical puberty.

The particular features of our survey were
the use of a low GnRH dose in physically pre-
pubertal patients and the finding of a pubertal
pattern of pituitary responsiveness in CDP,
generally preceding the physical onset of ado-
lescence. ‘

The time lag between the test and the onset
of puberty was highly variable but generally
about 3 months. This pituitary responsiveness
in CDP might be a sign of neuroendocrine
sexual maturation preceding the gonadal stimu-
lation and the appearance of physical pu-
bertal maturation, as described by Grum-
bach ef 4l. in some normal late prepubertal
children (21). A prepubertal hypothalamo-
pituitary maturation is also supported by the
obsetvation of a prepubertal rise of urinary ex-
cretion of GnRH-like material before the in-
crease in gonadotrophin excretion (4).

Furthermore, other findings point to endo-
crine signs of hypothalamo-pituitary maturation
preceding the onset of physical puberty : the
fluctuations of basal levels of LH (26), the
response to GnRH, to clomiphene administra-
tion (44) or to prolonged infusion of GnRH
(36). In our expetience, the pituitary response
to a single low dose of GnRH proved




to be of diagnostic and prognostic value.
Siill, the fact that a prepubertal LH-response
was found in 4 out of 34 patients with CDP
demonstrates the limits of our test procedure.
Indeed, only the follow-up allowed to distin-
guish these 4 patients with CDP from patients
with gonadotrophin deficiency. Chaussain ef al.
(7) showed the usefulness of GnRH test with
a higher dose of 100 pg/m? in hypogonadotro-
phic hypogonadism. This diagnosis remains,
however, particularly difficult in cases of iso-
lated gonadotrophin deficiency without obvious
clinical or functional signs of hypothalamo-
pituitary failure : the heterogeneity of the
response to GnRH observed in hypogonadotro-
phic eunuchoidism has been emphasized by
several authors (2, 5, 8, 41). The diagnosis
of IGD was made in the 5 patients with low
LH-response to GnRH who remained clinically
prepubertal during follow-up. But this diagno-
sis should remain provisional in boys aged less
than 17 yeats.

'When the diagnosis of CDP is suspected on
a clinical basis, the finding of a pubertal pat-
tern of LH-response to GnRH allows to reas-
sure the patient and his family. In our patients
no hormonal therapy was needed and puberty
occurred spontaneously within the following
months. ,

A more awkward situation is that of boys
with delayed puberty showing a prepubertal
response of LH to GnRH. Although these pa-
tients are generally younger than those seen
for hypogonadotrophic hypogonadism, diagno-
sis is difficult and prognosis uncertain. In
such cases, retesting with GnRH after six
months could be useful. The need for treatment
with androgens is to be considered taking into
account psychological factors (12, 35) and the
possible unfavourable influence on final height.

In conclusion, GnRH testing with a single
shot, 25 pg/m? dose, together with the clinical
data allow to recognize most cases of CDP.
Patients with prepubertal response to GnRH
should be carefully followed and further
retested before being diagnosed as IGD.

Further detailed studies of the time elapsing
between hypothalamo-pituitary maturation and
physical signs of puberty will help to a better
understanding of the pathophysiology of pu-
berty.
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