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Context: GH treatment is effective in children born small for ges-
tational age (SGA); however, its effectiveness and safety in very young
SGA children is unknown.

Objective: The aim was to analyze the outcome of very young SGA
children treated with GH and followed for 2 yr. The results after 24
months of treatment, compared with a control group without treat-
ment during 12 months followed by 12 months of treatment, are
shown.

Design: We performed a multicenter, controlled, randomized, open trial.

Settings: The pediatric endocrinology departments of 14 public hos-
pitals in Spain participated in the study.

Patients: Seventy-six children, aged 2–5 yr born SGA and without
catch-up growth, were studied.

Intervention: Children received GH at 0.06 mg/kg�d for 2 yr (group
I) or were followed for 12 months with no treatment and then treated
for 12 months (group II).

Main Outcome Measures: Age, general health status, pubertal
stage, bone age, height, weight, biochemical and hormonal analyses,
and adverse side effects were determined at biannual check-ups.

Results: The mean height SD score gain for chronological age in children
treated for 24 months (group I) was 2.10, whereas in those treated only
duringthelast12months(groupII)was1.43.Inbothgroups,childrenunder
4 yr of age had the greatest gain in growth velocity. No significant accel-
eration of bone age or side effects related to treatment was seen.

Conclusion: Very young SGA children without spontaneous
catch-up growth could benefit from GH treatment because growth was
accelerated and no negative side effects were observed. (J Clin En-
docrinol Metab 92: 3095–3101, 2007)

NEARLY 3% OF INFANTS are born small for gesta-
tional age (SGA), defined as birth weight and/or

length at least 2 sd below the mean for gestational age (1,
2). Independently of whether these children are born pre-
maturely or at term, most SGA infants experience post-
natal growth sufficient to normalize their height by 2 yr of
age (2). This growth is referred to as catch-up growth.

However, it is estimated that approximately 10% of SGA
children remain short (height below �2 sd) throughout
childhood (1, 3). Although most of these children do not
exhibit GH deficiency (4), the International Small for Ges-
tational Age Advisory Board has suggested that GH de-
ficiency should be ruled out in these patients (5). A number
of international studies have shown that the majority of
these children could benefit from GH therapy to normalize
height during childhood, to maintain a normal growth
velocity during prepuberty and through puberty, and to
attain a normal adult height (6 –14). However, because
these studies were conducted in older SGA children, the
appropriate time as to when GH treatment should be
started remains a matter of discussion. The objective of this
study was to investigate the efficacy and safety of GH
therapy in young children born SGA, when treatment is
started between 2 and 5 yr of age.
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Patients and Methods
Patients

The study population was composed of short SGA children who had
not experienced catch-up growth (as defined below) at the time of
inclusion and who were recruited from 14 participating centers. Inclu-
sion criteria for the study were as follows: 1) SGA as defined by length
and/or weight at the time of birth below the lower limit (P � 10th centile)
of the curves of Lubchenco for gestational age (15, 16); 2) chronological
age (CA) between 2 and 5 yr; 3) absence of catch-up growth [height �
3rd centile for CA according to the growth curves of Hernández et al.
(17)] and height growth velocity below the mean for CA; 4) height of
parents at least �2 sd score (SDS) of the population mean; 5) normal
response to a GH stimulation test (�10 mg/liter); and 6) bone age (BA)
according to the method of Greulich and Pyle (18) less than or equal to
CA. Exclusion criteria included children born from multiple births,
newborns with postischemic encephalopathy, malformative syndromes
associated with short stature (including Silver-Russell syndrome), en-
docrine-metabolic abnormalities with the exception of thyroid disease
with appropriate substitution therapy, and growth retardation associ-
ated with infections, embryopathies, severe chronic illnesses, nutritional
disorders, or osteodystrophies. Patients that were receiving or had re-
ceived any treatment that could interfere with the effects of GH (anabolic
steroids, sex steroids, etc.) and children with karyotype anomalies (e.g.
Turner’s syndrome), neoplasias, previous or current chemotherapy or
radiotherapy, renal dysfunction, as defined by a serum creatinine of
more than 1 mg/dl, and previous inclusion in other clinical trials (during
the previous 3 months) were also excluded.

A total of 81 patients (40 boys and 41 girls) were recruited in 14 centers
in Spain. Of these, 78 were included in the safety analysis and 76 in the
intention-to-treat analysis (two patients were not compliant with the
selection criteria).

Study design

The randomization of this multicenter, open clinical trial (number
NCT00184691, assigned by Clinical Trials Database of the U.S. National
Institutes of Health) was performed by blocks and was stratified ac-
cording to gestational age (�37 wk is considered premature and �37 wk
full term). The randomization process was centralized at Novo Nordisk
A/S, Denmark, with a 1:1 distribution between groups. A parallel design

was used to recruit a control group; these children did not receive GH
treatment during the first 12 months but followed the same treatment
protocol as the study group during the following 12 months.

Treatment

A dose of 0.06 mg/kg�d of liquid recombinant GH (Norditropin
SimpleXx; Novo Nordisk A/S, Bagsvaerd, Denmark) with daily rotation
of the site of injection was used. GH was administered sc at bedtime,
with a pen injection system (Nordipen; Novo Nordisk). Total GH dose
was adjusted to weight at each visit. During the first 12 months of the
study, group I received GH at the above mentioned dose, whereas group
II, the control group, remained untreated. After 12 months, group I
continued with the same treatment for 12 additional months, whereas
group II started treatment with GH at the same dose and also continued
for 12 months.

Efficacy of treatment was assessed by determining the evolution of
the height SDS and height velocity SDS for both CA and BA and the
changes in serum IGF-I and IGF-binding protein 3 (IGFBP-3) levels.
Safety was measured by determining the effects of treatment on bone
maturation, blood count, liver and kidney functions, glycosylated he-
moglobin (HbA1c), insulin and glucose levels, thyroid function, and the
incidence of adverse local and systemic reactions. Although the study
design was planned for 3 yr of GH treatment, the results of the first 24
months of follow-up are presented (24 months GH treatment in the
study group and 12 months in the control group). Because the first year
of therapy in SGA patients is a major predictor of the final response to
GH, the prompt availability of these results can be regarded of interest
for the international community.

Auxological and laboratory parameters

At the onset of the study and during biannual check-ups, the fol-
lowing assessments were performed: height, weight, general health
status, pubertal stage according to Tanner (19), x-ray of the left hand and
wrist for BA, biochemical analyses including glucose, insulin, HbA1c,
creatinine, urea, liver function, (alanine/aspartate aminotransferase),
lactate dehydrogenase, albumin, alkaline phosphatase, cholesterol,
high-density lipoprotein, low-density lipoprotein, apolipoproteins A
and B, triglycerides, thyroid function (free T4, TSH, and T3), IGF-I, and
IGFBP-3. In addition, at the 6-month visit, information regarding com-

TABLE 1. Baseline characteristics of patients in both groups

Group I (n � 39) Group II (n � 37)

Gestational age (wk) 37.4 (36.3;38.5) 37.1 (36.0;38.2)
Mother’s height

cm 156.3 (154.5;158.1) 155.5 (154.1;156.9)
SDS �0.87 (�1.18;�0.55) �1.01 (�1.25;�0.76)

Father’s height
cm 168.2 (166.2;170.2) 168.6 (166.6;170.6)
SDS �1.23 (�1.56;�0.89) �1.16 (�1.49;�0.83)

Auxological parameters
Weight at birth (kg) 2.0 (1.8;2.2) 2.0 (1.8;2.2)
Length at birth (cm) 41.8 (40.1;43.5) 43.2 (41.7;44.7)
BA (yr) 2.7 (2.4;3.0) 2.5 (2.2;2.8)
CA (yr) 4.3 (4.0;4.6) 4.1 (3.7;4.5)
BA/CA ratio 0.62 (0.58;0.66) 0.63 (0.59;0.67)
H SDS CA �3.15 (�3.42;�2.88) �3.06 (�3.24;�2.88)
H SDS BA 0.05 (�0.50;0.60) �0.05 (�0.54;0.44)
Growth velocity (cm/yr) 5.4 (5.0;5.8) 6.0 (5.4;6.6)
GV SDS CA �2.17 (�2.50;�1.84) �1.98 (�2.37;�1.59)
GV SDS BA �2.91 (�3.24;�2.58) �2.58 (�2.98;�2.19)
Weight SDS �2.03 (�2.25;�1.81) �2.16 (�2.40;�1.92)
BMI 14.9 (14.4;14.9) 14.4 (14.0;14.8)
BMI SDS �0.97 (�1.34;�0.60) �1.28 (�1.65;�0.91)

Analytical parameters
GH (ng/ml) after stimulation 14.7 (13.2;16.2) 15.7 (13.2;18.2)
IGF-I SDS �0.78 (�0.88;�0.68) �0.82 (�1.0;�0.64)
IGFBP-3 SDS �0.10 (�0.36;0.16) �0.27 (�0.45;�0.09)

Group I received GH from time 0; group II received GH starting at the 12-month time point. Data are shown as mean (95% CI). Differences
are not significant in all comparisons. GV SDS CA, SDS of growth velocity for CA; H SDS CA, SDS of height for CA.
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pliance with the treatment and potential side effects was collected. All
analytical determinations were performed in the laboratory of each
participating center with the exception of IGF-I and IGFBP-3, which
were centralized in the Department of Endocrinology of the Hospital
Infantil Universitario Niño Jesús (Madrid, Spain). BA assessment ac-
cording to the method of Greulich and Pyle (18) was also centralized in
the same department and performed by two independent investigators
blinded for the study.

Auxological data were normalized according to age and gender for
the Spanish population (17) by using the Growth Vision program (Novo
Nordisk). In all patients, the SDS according to CA and gender was
calculated for height, height for BA, growth velocity during the pre-
ceding year, weight, and body mass index (BMI). Bone maturation was
expressed as the ratio of the change in BA to the change in CA.

Biochemical measurements

Serum for IGF-I and IGFBP-3 assessment was frozen at �20 C, and
sent to the central laboratory for analysis. Serum levels of IGF-I and
IGFBP-3 were converted into SDS to adjust for pubertal stage and gen-
der, using reference values for healthy Spanish children with normal
stature (20).

Total IGF-I levels were determined by RIA (Nichols Laboratories, San
Clemente, CA) after acid-ethanol extraction of serum. IGFBP-3 levels
were measured by RIA (Nichols Laboratories) after dilution of serum.
Intra- and interassay coefficients of variation were 4.9 and 8.9% for IGF-I
and 3.6 and 6.1% for IGFBP-3, respectively.

Statistical analysis and ethics

Statistical analysis included baseline descriptive analysis of all data
stratified by group and gender. The Kolmogorov-Smirnov test was used
to check for normality in the continuous variables. Baseline quantitative
variables were compared for homogeneity using a Student’s t test for
independent groups (normal distribution) or by a Mann-Whitney U test
(nonparametric distribution). The categorical variables were compared
by means of the Fisher’s exact test or the �2 test.

Principal and secondary efficacy variables were analyzed with an
ANOVA model (minimum squares) with the treatment group, con-
trolled by gender and center (grouped by number of patients recruited).
All post hoc comparisons were performed using Student’s t tests with
Bonferroni multiple comparisons adjustment both between groups and
between treatment visits. An ANOVA with repeated measures was
performed to compare results from the various study visits, and the
cumulative gain in height SDS and weight were also compared by an
analysis of covariance.

Pearson correlation analyses were performed between the cumulative
weight gain in SDS for the CA at the last follow-up examination. They
were also correlated with the baseline variables including weeks of
gestation, parents’ height, auxological data, initial height SDS, and
growth velocity during the first semester (initial catch-up). Categorical
data were analyzed with the Fisher’s exact test or the Pearson’s �2 test.

A two-sided �-error of 5% was considered for all comparison
analyses.

The study was conducted in accordance with the guidelines of the
Declaration of Helsinki. Each of the 14 participating centers received
authorization of their corresponding Ethics Committee of Clinical In-
vestigation. Before commencement of the trial, the Spanish Health Min-
istry approved the protocol and the informed consent form. The parents
or guardians were informed of the characteristics and objectives of the
study and gave their written consent for participation in the clinical trial
before any study-related procedure was started.
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FIG. 1. A, Evolution of the SDS of height for CA (H SDS CA); B,
cumulative H SDS CA gain; C, SDS of growth velocity (GV) for CA (GV
SDS CA) during the first 24 months of study. *, P � 0.001 vs. baseline
within group comparison; #, P � 0.001 between-groups comparison.
Group I received GH from the beginning of the study. Group II re-
ceived GH starting at the 12-month time point. Results are shown as
mean and 95% CI.
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received GH starting at the 12-month time point. Results are shown
as mean and 95% CI.
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Results
Baseline characteristics

There were no significant differences between treatment
groups at baseline (Table 1). Of the 76 patients in the efficacy
analysis, 37 were male (49%) and 39 female (51%), and 45%
were less than 4 yr old. The gender distribution by treatment
groups did not show statistically significant differences (de-
spite 59% of the patients in group I being males vs. 38% in
group II). Mean gestational age was similar between treat-
ment groups (37.4 wk in group I vs. 37.1 wk in group II), and
BA was also similar (2.7 in group I vs. 2.5 in group II). Five
children (6.6%) did not complete the 24 months of follow-up.
They were equally distributed between groups, and no sta-
tistically significant differences were identified in the com-
parison of demographics and baseline characteristics with
those that completed the study.

Auxological data

Height SDS for CA increased steadily throughout the
study in group I (Fig. 1A), whereas in group II, a significant
change was seen only after the first 12 months when these
patients began GH treatment. The cumulative height in-
crease in group I was 2.1 SDS [95% confidence interval (CI),
1.89–2.30], which was significantly greater than the increase
seen in group II (1.4 SDS; 95% CI, 1.22–1.64; P � 0.001) (Fig.
1B).

Height SDS for BA was significantly different between the
two groups only when group II did not receive GH treatment
(0.6 SDS vs. �0.5 SDS at month 12, group I vs. II, respectively,
P � 0.05, data not shown).

Growth velocity SDS for CA increased from �2.2 (95% CI,
�2.5 to �1.8) at baseline in group I to 4.7 (95% CI, 4.1–5.3)
at 12 months. In group II, growth velocity SDS for CA did not
change significantly from baseline values until GH treatment
started (month 12), reaching a mean value of 5.2 at month 24
(Fig. 1C).

Stratifying the analysis by CA, it was found that children

under 4 yr had a significantly greater response to GH treat-
ment compared with those aged 4 yr or older not only in SDS
but also in absolute increase in centimeters [height increased
1.7 SDS in children � 4 yr (mean absolute increase of 12.5 cm)
compared with 1.2 SDS in those � 4 yr in group I at month
12 and increased 1.5 SDS in children � 4 yr (mean absolute
increase of 10.3 cm) compared with 1.3 in those � 4 yr in
group II at month 24; Fig. 2]. The gain in height of the
younger children was maintained throughout the study.
However, because of the difference in age and gender of the
children, data are presented in SDS instead of the absolute
increases in centimeters.

Weight SDS increased following the same pattern de-
scribed for height (mean weight SDS for CA increased from
�2.0 at baseline to �1.3 at month 12 in group I and from �2.2
at baseline to �1.3 at month 24 in group II). BMI SDS did not
change significantly during the study period, and the initial
increase identified in group I was normalized after 12 months
(Table 2).

The correlation analysis of cumulative height SDS increase
showed an inverse correlation with baseline CA and BA in
group I, indicating a higher height SDS increase when the
treatment starts at a younger age (data not shown).

Serum IGF-I and IGFBP-3

Serum IGF-I levels increased significantly after 6 months
of treatment with GH (from �0.8 SDS at baseline to �0.3 SDS
at month 6 in group I and from �0.8 SDS at baseline to 0.01
SDS at month 18 in group II) and remained so throughout the
study (Fig. 3A). Similarly, serum IGFBP-3 levels increased
significantly with GH treatment in both groups after 6
months (Fig. 3B). The stratified analysis by age (�4 vs. �4 yr)
showed that both IGF-I and IGFBP-3 increased more after 12
months of treatment in the �4-yr stratum, although the ini-
tial response at 6 months was higher in the �4-yr stratum
(data not shown).

TABLE 2. Evolution of secondary auxological data during the 24 months of study

Months

0 6 12 18 24

Group I (n � 39)
BA (yr) 2.7 (2.4; 3.0) 3.4 (3.1; 3.7)a 4.0 (3.6; 4.4)a 4.8 (4.4; 5.2)a 5.5 (5.0; 6.0)a

BA/CA ratio 0.62 (0.58; 0.66) 0.70 (0.66; 0.74)b 0.74 (0.70; 0.78)b 0.81 (0.77; 0.85)b 0.86 (0.82; 0.90)b

GV (cm/yr) 5.4 (4.9; 5.9) 9.9 (9.2; 10.6)b,c 11.0 (10.4; 11.6)a,c 9.1 (8.5; 9.7)a 8.6 (8.1; 9.1)a

Weight SDS �2.00 (�2.22; �1.78) �1.60 (�1.82; �1.38)a,c �1.34 (�1.56; �1.12)a,c �1.07 (�1.29; �0.85)a,c �0.81 (�1.03; �0.59)a,c

BMI (kg/m2) 14.9 (14.4; 15.4) 14.6 (14.1; 15.1) 14.6 (14.1; 15.1) 14.8 (14.3; 15.3) 15.1 (14.6; 15.6)d

BMI SDS �0.93 (�1.30; 0.56) �1.14 (�1.42; 0.85) �1.05 (�1.36; �0.74) �0.91 (�1.22; �0.60) �0.74 (�1.03; �0.45)e

Group II (n � 37)
BA (yr) 2.5 (2.2; 2.8) 3.0 (2.7; 3.3)a 3.5 (3.1; 3.9)a 4.2 (3.8; 4.6)a 4.9 (4.4; 5.4)a

BA/CA ratio 0.63 (0.59; 0.67) 0.68 (0.64; 0.72)b 0.71 (0.67; 0.75)b 0.76 (0.72; 0.80)b 0.82 (0.78; 0.86)b

GV (cm/yr) 5.9 (5.4; 6.4) 5.8 (5.0; 6.6) 6.0 (5.4; 6.6) 9.1 (8.5; 9.7)a 10.7 (10.2; 11.2)a

Weight SDS �2.19 (�2.41; �1.97) �2.07 (�2.29; �1.85) �1.99 (�2.21; �1.77) �1.66 (�1.88; �1.44)a �1.31 (�1.53; �1.09)a

BMI (kg/m2) 14.4 (13.9; 14.9)14.4 (13.9; 14.9) 14.5 (14.0; 15.0) 14.2 (13.7; 14.7) 14.6 (14.1; 15.1)
BMI SDS �1.32 (�1.69; �0.95) �1.34 (�1.65; �1.03) �1.20 (�1.53; �0.87) �1.38 (�1.69; �1.07) �1.17 (�1.46; �0.88)

Group I received GH from time 0; group II received GH starting at the 12-month time point. Data are shown as mean (95% CI). GV, Growth
velocity.

a P � 0.001 within group vs. baseline visit.
b P � 0.01 within group vs. baseline visit.
c P � 0.001 between groups in same visit.
d P � 0.05 within group vs. visit at 6, 12, and 18 months.
e P � 0.01 within group vs. visit at 6 and 12 months.
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Safety

BA advanced at each clinical visit compared with baseline,
but there were no differences between the treated (group I)
and untreated (group II) subgroups. The BA/CA ratio in-
creased progressively from baseline, with no significant dif-
ferences between treatment groups and always remaining
below one (Table 2).

Values of fasting blood glucose, HbA1c, insulin, T3, T4, and
TSH remained within the normal range throughout the study
(Table 3), again with no differences between the study sub-
groups (data not shown). No patient reported any intoler-
ance to the daily treatment with sc GH.

The adverse event incidences were higher in group I (71%)
than in group II (29%), but none of them was considered to
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TABLE 3. Evolution of glucose metabolic parameters (fasting plasma insulin, blood glucose, and HbA1C) during the 24 months of study

Months

0 6 12 18 24

Group I (n � 39)
Blood glucose (mg/dl) 79.0

(74.0;83.0)
90.0

(85.5;97.5)
82.5

(78.8;90.0)
87.5

(78.3;92.0)
81.0

(76.5;88.0)
HbA1c (%) 4.9

(4.5; 5.4)
5.0

(4.7; 5.2)
4.9

(4.7; 5.2)
5.0

(4.7; 5.5)
5.0

(4.3; 5.4)
Plasma insulin (�UI/mL) 4.4

(2.8; 7.0)
10.7

(5.4;16.3)
6.0

(3.4; 9.3)
7.1

(4.9;10.6)
5.5

(3.2; 8.3)
Group II (n � 37)

Blood glucose (mg/dl) 75.0
(69.0;79.5)

81.0
(73.0;86.0)

81.0
(66.0;88.0)

85.0
(79.0;90.0)

HbA1c (%) 5.0
(4.3; 5.2)

4.8
(4.7; 5.2)

4.9
(4.8; 5.2)

5.0
(4.5; 5.3)

Plasma insulin (�IU/ml) 6.4
(3.6;19.3)

3.2
(2.1; 6.2)

4.9
(3.5;11.8)

7.1
(5.4;10.1)

Group I received GH from time 0; group II received GH starting at the 12-month time point. Data are shown as median (interquartile range).
Differences between and within groups was not significant in any of the comparisons.
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have a possible relationship to the drug under study. The
most frequent adverse event was infections of the upper
respiratory tract (31%). There were two serious adverse
events (hospitalizations due to fever and convulsions; one
per group during the treatment period), but they were con-
sidered to not be related to the study drug.

Discussion

We present the results describing the effect of 2 yr of GH
therapy in very young SGA children in a multicenter, ran-
domized, controlled, open clinical trial. To our knowledge,
this is the youngest population of SGA children described in
which a positive effect of GH treatment has been shown.
Although most children born SGA exhibit catch-up growth
during the first 2 yr of life sufficient to obtain a normal height,
up to 10% of these children remain below �2 SDS and attain
a short adult stature (8–12). The available evidence indicates
consistently that GH therapy is a valid growth-promoting
treatment in these children, even in those who show a normal
response to GH stimulation tests and in whom no detectable
cause for the absence of catch-up growth can be identified (5,
13).

In this study, we have demonstrated that very young SGA
children without spontaneous catch-up growth significantly
increase their height under GH treatment (0.06 mg/kg�wk).
In addition, although BA increased in both study groups,
there was no abnormal acceleration of BA even after 24
months of therapy, with the BA/CA ratio remaining ap-
proximately one throughout the study. These data are in
agreement with those observed by other authors in older
children (10, 11).

The literature reports different and contradictory values of
IGF-I and IGFBP-3 in short, untreated SGA children (21, 22).
In contrast, GH administration is known to result in dose-
dependent increases in IGF-I and IGFBP-3 (11) and thus has
raised concerns regarding the potential harmful effects of
continuously high plasma IGF-I and GH levels for years (14,
23). In our cohort, circulating IGF-I and IGFBP-3 levels were
in the low-normal range for CA at baseline and were not
modified in the control group during the first 12 months
when they did not receive GH treatment. In treated children,
plasma IGF-I and IGFBP-3 levels increased significantly after
6 months of therapy and remained at a similar level through-
out the study, although they did not exceed in any case �2
SDS for CA. Along these lines, the use of even higher doses
(up to 0.1 mg/kg�d) of exogenous GH early in childhood is
followed by a decrease in IGF-I and IGFBP-3 to low-normal
levels upon discontinuation (9) and has so far proven safe
(13).

No change in any other endocrine-metabolic parameters
was detected, including estimates of insulin sensitivity. Al-
though similar and even higher doses of exogenous GH in
non-GH-deficient older SGA children have been shown to be
associated with reversible decreases in insulin sensitivity (24,
25), discontinuation of treatment is followed by normaliza-
tion of the metabolic profile (26); moreover, in young SGA
adults treated with exogenous GH, blood pressure, serum
cholesterol, glucose, and insulin, among other parameters,
were equivalent to those of untreated young SGA adults,

suggesting that long-term GH treatment does not increase
the risk for diabetes mellitus type 2 and metabolic syndrome
(27). In contrast to what was previously reported (28), in this
study where a larger study population was included in the
analysis, no significant change in neutrophils was seen at any
time throughout the study.

Although final height data in these children are necessary,
the results reported here suggest that GH therapy is effective
and safe in young children born SGA, as demonstrated by
other authors in older SGA children. The increase in growth
velocity was highest during the first 12 months of treatment,
as described previously for other GH-treated subjects, in-
cluding GH-deficient patients (29, 30). One of the most strik-
ing observations of this study is that the increase in height
(SDS) in response to GH treatment was significantly greater
in patients younger than 4 yr of age compared with those
older than 4 yr of age. Long-term follow-up is required to
ascertain whether an early start (before 4 yr of age) results in
a significantly greater adult height (31).

In conclusion, although the underlying cause of growth
retardation in this population of children remains unknown,
they appear to require higher doses of GH compared with
GH-deficient children to obtain a significant response. Be-
cause GH and IGF-I levels are normal in these subjects, a
possible insensitivity at some point in this axis can be pos-
tulated. Here we have demonstrated that recombinant GH
treatment at a dose of 0.06 mg/kg�d in a cohort of 76 very
young SGA children without catch-up growth, is safe and
effective, during at least the first 24 months of therapy. In
addition, the younger the child, the greater the gain in height.
Thus, it is conceivable that early implementation of relatively
high-dose GH therapy may have long-term benefits in these
children.
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