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Reliability of Clonidine Testing for the Diagnosis of 
Growth Hormone Deficiency in Children and Adolescents 

Subjects And Methods 
   Data were collected retrospectively from 327 children and 
adolescents with short stature (table 1). All children 
underwent CT as the first GH stimulation test after 
exclusion of other known causes for their short stature. All 
children with a GH peak ≥7 μg/L¹, normal growth velocity 
for age, and no other recognizable cause for their shortness 
were considered as non-GHD. Steroid priming was never 
used in any of the subjects.  
   Children were subdivided into two groups based on 
pubertal stage according to Tanner (group 1, pre-pubertal 
Tanner 1; group 2, pubertal Tanner 2-5) (table 1) and into 
two groups according to diagnosis (GHD vs non-GHD) 
(table 2). We then analyzed separately prepubertal vs 
pubertal GHD children, and prepubertal vs pubertal non-
GHD children (table 3, figure 1). 

Introduction 
   The diagnosis of growth hormone deficiency (GHD) is 
currently based on clinical, auxological, biochemical, and 
neuro-radiological investigation. Provocative tests of GH 
secretion using physiological/pharmacological stimuli are 
required to confirm GHD. The clonidine test (CT) is 
widely used to assess GH secretory status. In this 
retrospective study, we analyzed the reliability of CT and 
the effect of puberty in a large number of children with 
short stature who had been evaluated for suspected GHD. 

Conclusions 
   The low rate of subnormal false positive responses observed in our study using a 
previously validated cut-off of 7 μg/L¹ in a large number of children suggests that CT is 
effective and reliable in both prepubertal and pubertal children and that steroid priming 
is probably not required. 
   The oral CT is safe and simple to perform and may well be used as the first GH 
stimulation test in the evaluation of short children and adolescents with suspected GHD. 

Table 1. Main clinical and biochemical characteristics of the children studied. Group1 and group 2, prepubertal and pubertal children, respectively.  
All values are reported as median and interquartile range (IQR).  

Table 3. Main clinical and biochemical characteristics of the non-GHD subjects who failed CT 
All values are reported as median and interquartile range (IQR).  

Results 
  Eleven subjects failed CT, but had 
normal GH responses to a second 
stimulation test independently of the 
pubertal status and the BMI (table 3). 
Thus, overall rate of false positives  
was 3.3% (figure 2) .  
   The median (IQR) GH peak was 
similar between prepubertal and 
pubertal subjects either in the GHD 
and the non-GHD groups (figure 1).   
   The median IGF-I-SDS was 
significantly higher in pubertal vs 
prepubertal non-GHD subjects while 
there was no difference between 
prepubertal and pubertal GHD 
patients (table 4). 
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Figure 2. Subject distribution according to the peak GH response to CT. 

Table 2. Main clinical and biochemical characteristics of the GHD and non-GHD  groups. A 
ll values are reported as median and interquartile range (IQR).  
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Table 3. Comparison between prepubertal and pubertal GHD children and between prepubertal and pubertal non-GHD children. 
All values are reported as median and interquartile range (IQR). 

Figure 1. Comparison between median (IQR) GH peak  in GHD and 
non-GHD  prepubertal and pubertal children (P= NS). 

All subjects  

(n=327) 

Group 1 

(=226) 

Group 2 

(n=101) 
P  

Gender (m/f) 204/123 139/87 65/36 

Age (year) 10.50 (7.90-12.40) 9.15 (6.17- 10.90) 13.10 (12.00-14.45) <0.00 

Pubertal status 

(prep/pub) 
226/101 226/0 0/101 

H-SDS -2.40 (-2.8- -2.0) -2.36 (-2.75- -1.90) -2.60 (-3.05- -2.05) 0.01 

BMI-SDS -0.46(-1.24-0.30) -0.48 (-1.25-0.30) -0.42 (-1.26-0.38) 0.84 

IGF-I SDS -1.06(-1.90- -0.31) -0.91 (-1.85- -0.27) -1.30 (-2.00- -0.39) 0.16 

GH peak μg/L 11.10 (6.31-55.7) 11.1 (6.17-16.00) 11.0 (7.10-17.00) 0.47 

GHD 

(=87) 

NON-GHD 

(n=240) 
P  

Gender (m/f) 44/43 160/80 

Age (year) 10.25 (7.60-12.08) 10.54 (8.00-12.50) 0.47 

Pubertal status 

(prep/pub) 
67/20 159/81 

H-SDS -2.40 (-2.90- -1.90) -2.43 (-2.80- -2.00) 0.84 

BMI-SDS 0.08 (-1.00-1.00) -0.60 (-1.38-0.08) <0.00 

IGF-I SDS -1.77 (-2.24- -0.82) -0.85 (-1.65- -0.13) <0.00 

GH peak μg/L 3.80 (1.40-5.90) 13.40 (10.20-18.63) <0.00 

Prepubertal 
n=6 

Pubertal 
n=5 

P  

Gender (m/f) 4/2 2/3 

Age (years) 11.45 (10.75-12.09) 12.6 (11.95-14.65) 0.05 

GH peak  μg/L 4.94 (3.15-6.52) 6.20 (1.74-6.90) 0.92 

H-SDS -1.25 (-2.00- -0.65) -2.16 (-3.25- -1.55) 0.09 

BMI-SDS -0.65 (-1.42-1.03) -0.36 (-2.41- -0.14) 0.66 

IGF-I SDS -0.88 (-1.57- -0.27) -2.04 (-2.70- -0.85) 0.12 

GHD p NON-GHD p 

Prepubertal 

(n=67) 

Pubertal 

(n=20) 

Prepubertal 

(n=159) 

Pubertal 

(n=81) 

Gender (m/f) 33/34 11/9 106/53 54/27 

Age (year) 
9.66 

(7.00-11.25) 

12.60 

(11.55-14.25) 
<0.00 

9.00 

(6.10-10.70) 

13.10 

(12.00-14.50) 
<0.00 

H-SDS 
-2.53 

(-3.11- -2.00) 

-2.15 

(-2.62- -1.38) 
<0.01 

-2.30 

(-2.70- -1.90) 

-2.70 

(-3.20- -2.25) 
<0.00 

BMI-SDS 
0.05 

(-0.97-0.84) 

0.84 

(-1.06-1.39) 
0.23 

-0.61 

(-1.37-0.06) 

-0.56 

(-1.40-0.18) 
0.09 

IGF-I SDS 
-1.75 

(-2.17- -0.77) 

-1.91 

(-3.30- -0.91) 
0.49 

-0.75 

(-1.42- -0.04) 

-1.20 

(-1.81- -0.31) 
0.04 

GH peak  

μg/L 

3.80 

(1.70-6.00) 

3.51 

(0.76-5.74) 
0.20 

13.70 

(10.70-18.40) 

12.40 

(9.90-19.25) 
0.5 
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