
--->

The Turkish Journal of Pediatrics 2004; 46: 309-314 Original

Plasma testosterone response at 1st and 4th day after short-
and long-term hCG stimulation test

Pelin Adýyaman, Gönül Öcal, Merih Berberoðlu, Zehra Aycan
Olcay Evliyaoðlu, Ergun Çetinkaya
Division of Endocrinology, Department of Pediatrics, Ankara University Faculty of Medicine, Ankara, Turkey.

SUMMARY: Adýyaman P, Öcal G, Berberoðlu M, Aycan Z, Evliyaoðlu D,
Çetinkaya E. Plasma testosterone response at 1st and 4th day after short-and
long-term hCG stimulation test. Turk J Pediatr 2004; 46: 309-314.

Human chorionic gonadotropin (hCG) stimulation test is a reliable dynamic
test for the evaluation of testicular function during childhood. Several protocols
have been recommended but their reliability is controversial. In order to decide
the best timing to measure stimulated testosterone levels in short- and long-
term hCG protocols, we evaluated 83 prepubertal patients in two group. In
group A, 34 patients with isolated micropenis and in group B, 49 inguinal
cryptorchidic patients were enrolled. In group A short-term hCG protocol
(3000 IU/m2/im/3 days) and in group B long-term hCG protocol (1500 IU/m2/im;
thrice a week for 3 weeks) was administered. Blood samples were drawn at the
initiation of the test and then at the 1st and 4th days after the last hCG injection.
Each case�s peak stimulated testosterone (Tmax) and the incremenet in plasma
testosterone (∆∆∆∆∆T) were calculated and compared with the 1st and 4th day
responses within the group.

In the short-term protocol the 4th day responses were higher than the 1st day
responses (p<0.01). Interestingly, while four patients had insufficient responses
at the 1st day, three had sufficient Leydig cell response at the 4th day. In the
long-term protocol group, in contrast to the short-term group, the 1st day
responses were higher than the 4th day (p<0.01).

According to our results, while performing hCG test in a patient, if a short-term
protocol is planned, it is more convenient to check the 4th day testosterone
response. On the other hand, in a long-term protocol it is best to check the 1st

day response. We suggest that even if a patient�s 1st day response is inadequate,
the 4th day response should be checked in order to avoid misdiagnosis.
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Assesment of testicular endocrine function is
relevant to a wide range of disorders that affect
male genital differentiation and male secondary
sexual development1,2. During childhood, which
is the quiescent phase of testicular activity, the
human chorionic gonadotropine (hCG)
stimulation test is widely used to evaluate
testicular function1-15. This test is important for
the diagnosis of circumstances in which there
are questions about normal testicular function
(e.g. primary testicular dysfunction, disorders
of steroidogenesis, ambiguous genitalia, isolated
micropenis, cryptorchidism, anorchia). There is
no concensus regarding standard protocol of

hCG testing in the literature. Many different
protocols exist regarding the dosing and
duration of hCG and sampling time1-15.
The purpose of this study was to determine the
best timing for stimulated testosterone levels in
short- and long-term hCG protocols. The study was
designed for the testosterone response to short-
and long-term administration of hCG at the 1st and
4th day after the completion of stimulation.

Material and Methods
A total of 83 prepubertal patients were enrolled
in this study. A written consent was obtained
from parents or legal guardians of the patients.
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Patients were divided into two groups according
to their clinical diagnosis. Group A included 34
patients with isolated micropenis and group B
49 inguinal cryptorchidic patients (32 unilateral,
17 bilateral). Then mean ages were 8.25±3.99
years in group A, and 4.48±3.39 years in group
B. Penile stretched length and testicular
localization were determined by physical
examination before and after hCG testing.
Testes residing within scrotum an appreciable
portion of time during the physical examination
was diagnosed as retractile testes, and these
cases were excluded from the study. Patients
with ectopic testes and virilization defects such
as severe hypospadias, chordae, and bifid
scrotum were also excluded from the study.
hCG stimulation test was applied with two
different protocols. While short-term hCG
stimulation was applied to 34 patients with
isolated micropenis (group A), we used long-
term stimulation test in 49 patients with
undescended testes (group B) in order to obtain
both diagnostic and therapeutic advantage of
long- term stimulation. Blood samples were
drawn at the initiation of the test and at the
1st and 4th days after the last dose of hCG.
Serum samples were extracted for the analyses
of testosterone levels. Peak stimulated
testosterone levels (Tmax) and the increment
in plasma testosterone (∆T) with hCG

stimulation were compared within each group
with the 1st and 4th day results after the last
injection. Tmax was defined as the highest
value during the test. ∆T was calculated as the
subtraction of baseline testosterone from Tmax.
An increment of the plasma T concentration to
greater than 100 ng/dl was considered
normal16. Short-term Leydig cell stimulation
was performed in group A using hCG
3000 IU/m2 body surface area intramuscularly,
every other day for three consecutive
infections2. Long-term Leydig cell stimulation
was performed in group B using hCG
1500 IU/m2 body surface area, intramuscularly,
thrice a week for three weeks8,17.

All samples were studied at Ankara University
Endocrinology Laboratories with immuno-
chemiluminescence method using ACS kit. Paired
samples t test was used for statistical analyses
using SPSS for Windows. Statistical significance
was taken at the p≤0.05 level. Data were
presented as mean ± standard deviation (SD).

Results

In the short-term hCG administered group
(Group A) peak and delta testosterone levels
were significantly higher at the 4th day in
comparison to the 1st day values (Table I,
Fig. 1). Mean baseline T levels rose from
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Table I. Leydig Cell Response at 1st and 4th Day to Short-Term hCG Stimulation in
Patients with Isolated Micropenis (n=34)

hCG stimulated testosterone (ng/dl)

Percentage of
normal and abnormal

Basat T (ng/dl) Days Tmax (ng/dl) ∆T (ng/dl) Leydig cell response

1st day 210.30±136.40 190.91±132.75

19.40±22.31 4th day 272.96±143.39 253.65±141.74

Significance p<0.001 p<0.001

Tmax: peak stimulated testosterone; ∆T: increment in plasma testosterone.

Sufficient
response

Insufficient
response

%42.88

%87.11

%60.79

%43.2
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Fig. 1. The evaluation of Leydig cell function in short-term hCG stimulation test: comparison of 1st and 4th day
testosterone responses. Significance: Tmax 1st day vs 4th day p<0.01; ∆T 1st day vs 4th day p<0.01).

Tmax: peak stimulated testosterone; ∆T: increment in plasma testosterone.

19.40±22.31 ng/dl to 210.30±136.40 ng/dl at
the 1st day, and to 272.96±143.39 ng/dl at the
4th day. ∆T values at the 1st and 4th day were
190.91±132.75 ng/dl and 253.65±141.74 ng/dl,
respectively (p<0.01). Thirty patients (88.2%)
of this group gave normal Leydig cell response
at the 1st day. First day results implicated
insufficient Leydig cell response in four patients
(11.8%). Interestingly three of them gave
sufficient Leydig cell response to hCG at the
4th day after the last injection. In this group only
one case out of 34 patients was diagnosed as
gonadal insufficiency.

As a function of long-term hCG stimulation, the
increase in serum testosterone levels was evident
at both the 1st and 4th days, despite the magnitude
of the rise being higher at the 1st day when
compared to the 4th day, in contrast with the
short-term protocol (Table II, Fig. 2). Forty-six
patients of this group had sufficient (93.9%) and
three 1st insufficient (6.1%) Leydig cell response
to hCG stimulation at both 1st and 4th days. In
group B, baseline testosterone level was
10.04±6.08 ng/dl. Plasma stimulated testosterone
levels (Tmax) at the 1st and 4th days were
530.31±342.44 ng/dl and 404.44±249.13 ng/dl,
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Table II. Leydig Cell Response at 1st and 4th Day to Long-Term hCG Stimulation in
Patients with Cryptorchidism (n=49)

hCG stimulated testosterone (ng/dl)

Percentage of
normal and abnormal

Basat T (ng/dl) Days Tmax (ng/dl) ∆T (ng/dl) Leydig cell response

1st day 530.31±342.44 515.23±343.64

19.40±22.31 4th day 404.44±249.13 393.38±249.43

Significance p<0.01 p<0.01

Tmax: peak stimulated testosterone; ∆T: increment in plasma testosterone.

Sufficient
response

Insufficient
response
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∆T

respectively (p<0.01). ∆T values at the 1st and
4th day were 515.23±343.64 ng/dl and
393.38±249.93 ng/dl, respectively (p<0.01).
Testicular descent into scrotal area occurred in 44
of 49 patients (89.8%). Five patients (3 out of 5
had Leydig cell dysfunction) required surgical
treatment for cryptorchidism after hCG treatment.

Discussion

Our data indicates that while performing hCG
stimulation test, if a short-term protocol is
planned, it is more convenient to check the 4th

day testosterone levels after the last injection. On
the other hand, if a long-term protocol is planned,
it is more convenient to check the 1st day
testosterone levels after the last hCG injection.

Testicular endocrine function is known to occur
during fetal life in infancy and throughout
puberty, when it is responsible for the transition
from childhood to adult life18. Defect of fetal
testicular function can present clinically as
abnormalities in the formation or growth of the
external genitalia, i.e. as ambiguous genitalia
or micropenis1,13,18. In pediatric patients, basal
gonadal steroids are frequently undetectable in
the plasma before puberty and gonadal function
can be detected by hCG testing10,13,15.

In clinical prepubertal andrology, hCG testing
can be applied as a non-invasive and highly
sensitive method13. hCG test has a diagnostic
significance but has not been standardized yet;
several protocols have been reported1,3,5-8.

Fig. 2. The evaluation of Leydig cell function in cryptorchidic patients with long-term hCG stimulation test:
comparison of 1st and 4th day testosterone responses

(Significance: Tmax 1st day vs 4th day p<0.01; ∆T 1st day vs 4th day p<0.01).
Tmax: peak stimulated testosterone; ∆T: increment in plasma testosterone.

It has been clearly shown that several injections
give much more valuable information than that
of single injection8. Leydig cell desensitization
may occur following multiple hCG injections,
hence the rationale of alternate day injections8.

In this study we preferred alternate day
injection in short-term (every other day for 3
consecutive injections) and long-term (thrice a
week for 3 weeks) hCG testing. In the short-
term hCG administered group of our study
(patients with micropenis), mean peak and
delta testosterone levels were significantly
higher at the 4th day when compared to the 1st

day. Testosterone response at the 1st day was
insufficient in four cases and normal in the
others. During the mid-childhood period, which
is characterized by low gonadotropin, low sex
steroid production, and a highly sensitive
hypothalamic-pituitary-gonadal axis to feedback
inhibition, a prolonged hCG stimulation may
be necessary14. Patients with low testosterone
increases, like our four unresponsive cases,
were subjected to a prolonged test.
Interestingly, three of four unresponsive
patients had sufficient Leydig cell response to
hCG at the 4th day after the last injection. Thus,
prolongation of the hCG test was not needed
because the testosterone response of these
three patients was sufficient at the 4th day.
Forest et al.6,7,9 proposed that maximal T values
are seen 72 to 120 hrs after the first injection
and that the first injection induces a progressive
and modest rise in the testosterone levels. The
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second injection given one day later had little
additional effect on response. The authors also
added that in the prepubertal boys in whom
several hCG injections were administered, T
levels reached comparable levels after four or
seven injections. These results are parallel to
our findings during the short-term protocol.
A cumulative effect may have resulted in the
higher values at the 4th day.
It is known that Leydig cell functions may be
impaired in some cases of cryptorc-
hidism10,11,15,20,21. In our study 46 patients of
our cryptorchidic group had sufficient (93.9%)
and three patients insufficient (6.1%) Leydig
cell response to the long-term hCG stimulation.
The magnitude of the mean testosterone rise
was higher at the 1st day when compared to
the 4th day, in contrast with short-term protocol.
This finding is in concordance with the
literature3. We suggested that the prolongation
of the hCG test period may be responsible for
that result. hCG stimulation is preoperatively
efficacious in causing the nonscrotal palpable
undescended testes to become palpable in the
scrotum11. Testicular descent into scrotum
occurred in 44 of our 49 inguinal cryptorchidic
patients (89.8%). hCG administration was
ineffective in promoting testicular descent in five
patients (3 of them had testicular insufficiency).
In conclusion, we emphasize the importance of
deciding the best timing to draw samples for
determination of stimulated testosterone levels in
hCG stimulation test. It was interesting that the
convenient sampling time was different in short-
term and long-term protocols. Our results
indicated that in short-term stimulation protocols,
it is more convenient to check the 4th day
stimulation response. In contrast to this, with
administration of long-term stimulation protocols,
it appears to be best to check the 1st day response.
On the other hand, we also point out that even
if a patient�s 1st day response is inadequate, the
4th day response should be checked to avoid
misdiagnosis. Unnecessary prolonged hCG
administration may thus be prevented.

PREFERENCES

1. Honour JW, Savage MD. Testicular endocrine function.
In: Ranke MB (ed). Diagnostics of Endocrine Function
in Children and Adolescents (2nd ed). Mannheim:
Johann Ambrosius Barth Edition J&J; 1986; 314-325.

2. Chasalow FI, Ginsberg LJ. Laboratory aids and
tolerance testing in pediatric endocrinology: a practical
approach. In: Lifshitz F (ed). Pediatric Endocrinology
(3rd ed). New York: Marcel-Dekker Inc; 1996; 861-885.

3. Dattani MT. Tests in paediatric endocrinology and
normal values. In: Brook CG, Hindmarsh PC (eds).
Clinical Pediatric Endocrinology (4th ed). Oxford:
Blackweel Science Ltd; 2001: 467-495.

4. Hiort O, Willenbring H, Albers N, et al. Molecular
genetic analysis and human chorionic gonadotropin
stimulation tests in the diagnosis of prepubertal patient
with 5 α reductase deficiency. Eur J Pediatr 1996;
155: 445-451.

5. Grant DB, Laurance BM, Atherden SM, Ryness J. hCG
stimulation test in children with abnormal sexual
development. Ach Dis Child 1976; 67: 596-601.

6. Forest MG. Pattern of the response to testosterone and
of its precurcors of hCG stimulation in the relation to
age in infants and children. J Clin Endocrinol Metab
1979; 49: 132-137.

7. Forest MG, David M, Lecoq M, Jeune M, Bertrand J.
Kinetics of the hCG-induced steroidogenic response
of the human testis III. Studies in children of the
plasma levels of T and hCG rationale for testicular
stimulation test. Pediatr Res 1980; 14: 819-824.

8. Bertrand J, Rappaport R, Sizoneviko PC. Assessment
of endocrine function. In: Bertrand J, Rappaport R,
Sizenenko PC (eds). Pediatric Endocrinology (2nd ed).
Baltimore: Williams and Wilkins Comp; 1993: 658-681.

9. Knorr D, Beckman D, Bidlingmaier F, Helming FJ,
Sippell WG. Plasma testosterone in male puberty II.
hCG stimulation test in boys with hypospadias. Acta
Endocrinol Copenh 1979; 90: 365-371.

10. Davenport M, Brain C, Vanderberg C, et al. The use
of the hCG stimulation test in the endocrine evaluation
of cryptorchidism. Br J Urol 1995; 76: 790-794.

11. Polascik TJ, Chan-Tack KM, Jeffs RD, Gearhatr JP.
Reappraisal of the role of human chorionic
gonadotropin in the diagnosis and treatment of the
nonpalpable testis: a 10-year experience. J Urol 1996;
156: 804-806.

12. Kubin IK, Zachmann M, Albers N, et al. Basal inhibin
B and the testosterone response to human chorionic
gonadotropin correlate in prepubertal boys.J Clin
Endocrinol Metab 2000; 85: 134-138.

13. Hafez ES, Ghaly IM, Ibrahim II, et al. Endocrine profiles
in pediatric andrology. III. Human chorionic
gonadotropin stimulation test in cryptorchidic boys.
Arch Androl 1983; 11: 53-58.

14. Bhowmick SK, Gidvani VK. Pitfalls of conventional
human chorionic gonadotropin stimulation test to
detect hormonally functional cryptorchid testes in
midchildhood. Endocr Pract 2000; 6: 8-12.

15. Tavetkova P, Tavetkov D. Diagnosis of abdominal
bilateral cryptorchidism: hCG stimulation test. Urol
Int 2001; 67: 46-48.

16. Albers N, Ulrichs C, Glüer S, et al. Etiologic
classification of severe hypospadias: implications for
prognosis and management. J Pediatr 1997; 131:
386-392.

17. Bundak R, Ermiþ B, Baþ F, et al. Comparison of two
protocols of treatment with hCG in children with
cryptorchidism. Horm Res 1997; 48: (Suppl): 121.

Volume 46 � Number 4 Plasma Testosterone Response to hCG Stimulation Test 313



<---

18. Saenger P. Physiology of sexual determination and
differentiation. In: Brook CDG (ed). Clinical Pediatric
Endocrinology (3rd ed). London: Blackwell Science;
1995: 41-52.

19. Forest MG, David M, David L, Chatelain PG, Francois
R, Bertrand J. Undescended testis: comparison of two
procols of treatment with human chorionic
gonadotropin. Effect on testicular descent and hormonal
response. Horm Res 1988; 30: 198-206.

20. Merksz M, Toth J, Pirot L. Testosterone secretion in
children with undescended testis. Intern Urol Nephrol
1992; 24: 429-437.

21. Attanasio A, Rager K, Gupta D. Plasma testosterone
in prepubertal cryptorchid boys under long-term hCG
therapy. Horm Res 1976; 7: 77-82.

314 Adýyaman P, et al The Turkish Journal of Pediatrics � October - December 2004




