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ABSTRACT
Background: Specific data on outcomes of treatment with human growth hormone are lacking. We present such data for 

children treated with growth hormone in Ramadi registry. 
Objectives: This study is aimed to identify the response rate for one year therapy with somatotropin in prepubertal children 

with growth hormone deficiency. 
Patients and Methods: A cross-sectional study was done from January 2017 for short stature pre-pubertal children for evalu-

ation of growth hormone deficiency by assessment of bone age and serological measurement of growth hormone level after two 
provocative tests. Diagnosed cases were treated for one year and followed up by serial measurement of length. The standard 
deviation score was taken before and after one year of therapy and used to assess the response rate.

Results: (70.3%) of cases were reported to respond to growth hormone therapy. Both males and females were nearly equal in 
response. Lower age groups respond more than upper age groups. Those with low levels (below 7 mcg/L) of serum growth hor-
mone after two provocative tests are reported to respond more than those with (7-10 mcg/L) levels. 

Conclusion: A high percentage of non-responded cases were reported in this study which needs reevaluation with investiga-
tions and attachment with therapy. 
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INTRODUCTION 

Growth hormone (GH) deficiency is classically defined as the lack 
of or insufficient GH secretion that results in a decrease in the produc-
tion of GH-dependent hormones and growth factors and their binding 
proteins. The incidence of GH deficiency ranges from one out of 3480 
to one out of 10,000 children in the USA and Europe1). This deficiency 
may be congenital or acquired2). The prevalence of growth hormone 
deficiency in children with short stature ranges from 2.8% to 69%3,4). 

In pre-pubertal short children, the most common symptoms of idio-
pathic GH deficiency are short stature and slow growth velocity for age. 
When GH deficiency is suspected in a child with short stature, other 
causes of growth failure such as hypothyroidism, chronic systemic dis-
eases, Turner syndrome, malnutrition or skeletal disorders should first 
be excluded before starting the endocrinological evaluation5). The diag-
nosis of GH deficiency in children should be based on clinical features, 
biochemical tests, and radiological evaluation. An accurate and prompt 
diagnosis of GHD enables the pediatric endocrinologist to start GH 
replacement, which will assist GH deficient children to attain adult 
heights within normal ranges6,7). 

The measurement of GH secretion and not of basal GH levels, 
which are normally low, is used for confirming the diagnosis of GH 
deficiency. Growth hormone secretion is pulsatile throughout the day, 
therefore, in current clinical practice, the diagnosis of GH deficiency 
relies on the biochemical measurement of GH secretion after stimula-
tion tests8,9). A cut-off value of the GH level is (10 ng/ml), which is 
widely used10,11). Many different stimuli are currently used to induce GH 
secretion as Clonidine, Arginine, Glucagon and Insulin tolerance test9,12).

The levels of insulin growth factor (IGF-I ) and its major binding 
protein (IGFBP-3) greatly depend on GH secretion. Since serum levels 
of IGF-I are stable during the day, it should be possible to assess GH 
status by measuring IGF-I levels. However, most of the assays for IGF-I 
measurements do not show good sensitivity and specificity13).

Treatment should be started as soon as possible to narrow the gap in 
height between patients and their classmates during childhood and to 
have the greatest effect on mature height. The recommended dose of GH 
is ( 0.18-0.3) mg/kg/week during childhood. Higher doses have been 
used during puberty. Recombinant GH is administered subcutaneously 
in 6 or 7 divided doses. Maximal response to GH occurs in the 1st year 
of treatment14). Overall, the drug is believed to be safe and significant 
side-effects in children are very rare, including benign intracranial 
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hypertension, hyperglycemia, arthralgia, and myalgia5).
Factors that have been found to correlate with enhanced adult height 

in GH-treated children include; baseline height, younger age at onset of 
treatment, longer treatment duration (especially during pre-pubertal 
years) and a greater growth velocity during the first year of treatment15). 
The catch-up growth in response to hormonal therapy is maximal during 
the first year and typically attenuates during the following years. 
Patients with severe GH deficiency show a better growth response in the 
first year of replacement therapy than those with moderate GH deficien-
cy16).

If a patient's initial growth response is lower than predicted, the cli-
nician should consider whether the diagnosis of GH deficiency was cor-
rect, whether additional growth disorders are present and whether there 
is lack of compliance with the treatment17).

AIM  OF  THE  STUDY

The present study was designed to achieve the following aims :

1. To detect the response rate with first-year therapy with somato-
tropin among diagnosed isolated growth hormone deficiency in 
Anbar registry.

2. To identify the relation of response rate regarding gender, defer-
ent age groups, and serum growth hormone levels.

PATIENT  AND  METHOD

The cross-sectional study started in January 2017 was done for short 
stature children recorded in the growth center in a pediatric hospital in 
Ramadi city and diagnosed as growth hormone deficiency from the age 
of 4 to 12 years. The parents were given a full explanation about the 
purpose of the study and assurance about the confidentiality of the 
information and that the participation was completely optional. The 
diagnosis of growth hormone deficiency in our center which needs start-
ing therapy depend on ;

1. Height > 2.25 SD below the mean for age and gender or > 2 SD 
below the mid-parental height percentile.

2. Bone age > 2 SD below the mean for age.
3. Serological test of growth hormone after two provocative tests. 

In this study, we classify cases according to serological value 
after 2 stimulation tests into 2 groups < 7 mcg/L and from 7-10 
mcg/L. Levels of more than 10 mcg/L were excluded from the 
study.

4. Assessing the different etiological causes of short stature like 
celiac screening, hypothyroidism, and karyotype for Turner syn-
drome.

Newly diagnosed cases with growth hormone deficiency were fol-
lowed up from the first dose of somatotropin therapy until one year. 
Special sheet was prepared to record the required information for this 
study which includes; 

1. The age which classified into 3 groups, 4-6 years,7-9 years and 
10-12 years.

2. Gender.
3. A telephone number for following up.
4. Height before and after starting therapy.
5. Standard deviation score (SDS ) is reported for each child at the 

time of diagnosis and after one year of therapy. SDS for age is 
calculated as follows: the SDS equals the child's height, minus 
the mean height for normal children of the child's age and gen-
der, divided by the standard deviation of the height for normal 
children of this age and gender18). Response efficacy is the 
change in height SDS over the first year of therapy, which in 
children with growth hormone deficiency is typically an increase 
of at least 0.25.18,19).

 

Exclusion criteria
1. Short stature children with causes other than growth hormone 

deficiency.
2. Signs of puberty.
3. Age less than 4 and more than 12 years.

The collected data were checked for accuracy and completeness and 
were coded and entered into the Statistical Package for Social Sciences 
(SPSS). Descriptive statistics for all studied variables and Chi-squared 
tests were used and the P-value level < 0.05 was considered significant 
throughout the study. 

RESULTS ;

822 cases were enrolled in this study. 462 (56%) were males and 
360 (44%) cases were females. Figure 1

Most of the cases in both males and females were from lower age 
groups. Figure 2 shows the distribution of cases among deferent age 
groups, in which 352 (43%) were from 4- < 7 year, 254 (31%) were 
from 7- < 10 year and 216 (26%) were from 10- < 12 year.

578 (70.3%) cases from total 822 cases diagnosed as growth hor-
mone deficiency and treated for one year with somatotropin were 
recorded as responders according to change in standard deviation score 
for each child (> 0.25) after therapy. 

Table1: Shows the response rate in deferent genders in which 
response in boys was (69.7% ) and in girls (71.1%) and that no signifi-
cant difference between genders was recorded. 

The response rate was found to be more in lower age groups than 
that of the upper age group. Table 2.

Table 3: Shows the response rate according to the serum level of 
growth hormone after 2 provocative test which demonstrates that most 
of the cases were belong to levels below 7 mcg/L.

DISCUSSION

The growth response of short children to therapy with recombinant 
human growth hormone exhibits considerable inter-individual variabili-

Figure 1. Gender distribution of cases. 

Figure 2. Age distribution of cases with growth hormone defi-
ciency.
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ty20). Sensitivity to GH differs between individuals even if they belong to 
the same diagnostic category, many factors affect the growth response to 
recombinant human growth hormone GH, some of which are 
unknown21).

In this study, male cases with growth hormone deficient short stat-
ure were slightly more than females. Reports from the United States22,23) 
and Denmark24) found more childhood GH deficiency among males than 
females. Researchers suggest that biological differences between the 
genders lead to an unequal incidence of growth disorders23). Others 
explained this by way of inheritance, although the majority of cases of 
growth hormone deficiency are an idiopathic inheritance, GH deficiency 
can be inherited in an autosomal dominant, recessive or X-linked man-
ner25).

In the present study, (29.7%) of patients with growth hormone defi-
ciency treated for one year with growth hormone, regarded as poor 
responders according to an increase in standard deviation score. Studies 
in Belgium26) revealed that (12%) of cases were a poor responder and in 
U.S. study27) reported an (18.3%) of cases as a poor responder in first-
year therapy. Studies proved that the management of children on GH 
therapy should include evaluation of the growth response within the first 
year of treatment start. If the response is poor, further investigation or 
discontinuation of treatment should be considered28,29). The high poor 
respond in our registry center need to identify patients who may benefit 
from GH dose adjustment, to assess compliance issues, improper prepa-
ration of GH for administration or incorrect injection techniques, sub-
clinical hypothyroidism or coexisting systemic disease.

No difference between male and female responses to therapy was 
reported in this study, this goes with other studies in Kuwait30) and US31), 
which proved that gender was not significantly related to the response to 
growth hormone in prepubertal children.

In the present study, lower age groups respond more than upper age 
groups, many other studies in France32) and UK33) demonstrate the same 
results. A possible explanation for at least part of this difference is the 
etiology of short stature in the different age groups. Although almost all 
of the patients in the early age group were likely to have had a definite 
diagnosis of GHD, a greater proportion of the patients in the late age 
group may have had another disease. 

Low serum level of growth hormone after two stimulation tests 
found to be more responsive to hormonal therapy after one year from 
those with intermediate growth hormone deficiency. Studies in Egypt34) 
and Sweden35,36), revealed that response variability in the first year of 
therapy includes inverse relationships with maximum GH response 
during provocative testing18,37), this may due to early diagnosis and early 
treatment. 

CONCLUSION

According to the results obtained from the present study, we con-
clude the following :

1. Growth hormone deficiency was slightly more in boys than that 
in girls.

2. Growth hormone deficiency was diagnosed more in the lower 

age group.
3. (70.3% ) of total cases were responded to somatotropin after one 

year of therapy. 
4. The response rate between boys and girls cases is nearly similar. 
5. Respond rate reported to be more significant in the lower age 

group than in the upper age group.
6. Respond rate reported to be more significant in severe growth 

hormone deficiency after two provocative tests below (7 mcg/L) 
than those with levels from (7-10 mcg/L).

RECOMMENDATION 

1. Support the awareness campaigns targeting the general popula-
tion particularly the primary schools by the public health depart-
ment to explain the disease and enlighten the importance of early 
diagnosis and early treatment.

2. For not respond cases, reevaluation of the patient for another 
diagnosis or drug compliance is recommended.

3. Another research for respond in second, third and four years is 
recommended.

4. A comparative study of the use of arginine as add on with growth 
hormone against growth hormone alone.
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