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ance, hyperinsulinemia, and insulin resistance and raised
NEFA levels at 1 wk; modest hyperinsulinemia persisted for
3 months in iv glucose tolerance test. The result of OGTT in
the present study showed that five patients in each group
had an IGT, although no one developed overt diabetes. This
might indicate that 20K-hGH has a similar potency to 22K-
hGH in inducing insulin resistance in adult GHD. We pre-
viously showed that the diabetic activity of recombinant
20K-hGH is much weaker than 22K-hGH in rats (15). The
reason for the difference between rats and humans remains
to be determined. It is known that there is a difference in the
distribution of GH receptors in major target organs of GH,
especially in the liver, between rats and humans. This may
be responsible for the discrepancy. Although it has been
reported that 20K-hGH has less affinity to GHBP when com-
pared with 22K-hGH, the binding to circulating GHBPs was
not investigated in this study. Furthermore, it has been
shown that 20K-hGH is likely to form an active 1:2 complex
(hGH:hGHR) in a way similar to 22K-hGH but has difficulty
in forming an inactive 1:1 complex. The reason 20K-hGH
does not show the characteristics that are revealed in cells
and animal models has to be clarified in connection with the
above molecular biological knowledge in further studies.

We found in this study that serum AST, ALT, or y-GTP
increased in some patients treated with 20K-hGH. None of
them was alcoholic, and the liver enzyme values were in
normal range in the test carried out immediately before the
present study. In another series of studies using 52 patients,
we have found that approximately 50% of the patients with
GHD have fatty liver as judged by ultrasonographic findings,
associated with slight and transient elevation in liver en-
zymes (our unpublished observation). We presume that the
elevated liver enzymes may be due to the fatty liver. It
appears that 20K-hGH is not involved in the liver dysfunc-
tion because these abnormalities normalized despite contin-
uous treatment with GH. Therefore, these changes should be
monitored carefully in the further studies, although all ab-
normal values returned to normal range without any medical
treatment in this study.

Taken together, the results presented here have demon-
strated for the first time that recombinant 20K-hGH has met-
abolic effects comparable to 22K-hGH in human GHD sub-
jects. The biological potency appears to be equal to that of
22K-hGH. 20K-hGH was able to normalize serum IGF-I lev-
els at a dose as low as 0.006 mg/kg-d. Incidence of unfavor-
able effects was also similar to that reported for 22K-hGH.
We suggest that recombinant 20K-hGH could be used in the
treatment of patients with GHD. However, further studies
are required to investigate the optimum dose and superiority
of 20K-hGH over 22K-hGH. This should be clarified in a
comparative study.
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Introduction

Abstract

Objective: To evaluate the influence of lactors intrinsic to the Japanese population on consequences of
growth hormone deficiency {GHD) and effects of GH treatment in adult Japanese hypopituitary
patients with GHD.

Study design: A 24-week, randomised, placebo-controlled, double-blind study in 64 patients in Japan,
with GHD onset during adulthood {AQ; 1= 27) or childhood {CO; n=37). Body composition
measured by dual-energy X-ray absorptiometry (DXA) was evaluated centrally, Serum IGF-I, IGF
binding protein-3 {(IGFBP-3) and lipid levels were determined centrally.

Results: In contrast to Caucasian patients, there were no significant differences before treatment
between AO and CO patients for body mass index (BMI), lean body mass (LBM) and fat mass (FM).
Baseline BMI was = 25 kg/m? for 32.8% of patients. For all patients combined, a significant increase
in LBM and decrease in FM (P < 0.001 for each) was seen with GH treatment. Serum IGF-I and
IGFBP-3 were significantly lower at baseline in CO compared with AO patients, similar to Caucasian
patients, and were increased in both onsets following GH treatment. Serum total and low-density lipo-
protein {LDL)-cholesterol concentrations did not differ between AQ and CO patients at baseline and
were elevated compared with normal ranges. GH-induced decreases were significant compared
with placebo for both total (P = 0.036) and LDL-cholesterol (P = 0.040). Glycosylated haemoglobin
was increased with GH compared with placebo treatment (P = 0.016) but remained within the upper
limit of normal for all patients at endpoint,

Conclusions: Adult Japanese hypopituitary patients with GHD demonstrated obesity relative to healthy
Japanese subjects but the clinical presentation differed from that of Caucasian patients. GH treatment
improved body composition and serum cholesterol profiles of adult Japanese hypopituitary patients
with GHD.

European Journal of Endocrinology 151 343-350

by epidemiological surveys sponsored by the Japanese
government. According to the 2001 Annual Report of

The clinical features of adult hypopituitarism and
growth hormone deficiency (GHD) and its long-term
consequences have been thoroughly described in Cau-
casian subjects (1), and the efficacy of growth hormone
{GH) replacement is now well established in Western
countries (2, 3). In Japanese subjects, the assessment
of the adult GHD syndrome and its implications

should take into account their different genetic and.

environmental backgrounds; for example, the overall
incidence of atherosclerosis, one of the major postu-
lated consequences of adult GHD, is considerably
lower in Japan than in Western countries {4).

The clinical relevance of the adult GHD syndrome and
its complications in Japan has recently been investigated

© 2004 Sociely of the European Joumal of Endocrinology

the Study Group on the Epidemiology of Pituitary Dis-
eases (5), it was estimated that in the year 2000 there
were approximately 7000 adult patients with hypopitui-
tarism who had been referred to clinicians for treat-
ment. It was also estimated (6) that up to 1995 there
were nearly 29 000 Japanese short stature children
registered for paediatric GH treatment, some of whom
will require further GH replacement as adults.

In a study of adult Japanese patients with hypopitui-
tarism, the 507 patients established to be GHD had
higher prevalence of angina pecteris, myocardial
infarction, hypertension and hyperlipidaemia compared
with the 362 who had non-GHD hypopituitarism (7).
Although there was no significant difference between

Online version via http//www.eje.org
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the two groups in number and cause of death, the
mean age at death of patients with GHD was a
decade younger than that of non-GHD patients (7).
One very recent study showed that Japanese patients
with childhood onset (CO) or adult onset (AO) GHD
had an increased intima-media thickness of the carotid
artery (8), a finding consistent with data reported in
adult Caucastans with GHD (9).

These reports indicate that the adult GHD syndrome
is a relevant clinical entity in Japanese subjects and,
similar to Caucasians, its consequences have a signifi-
cant impact on health outcomes and public health con-
sumption, On the other hand, few studies of GH
treatment in adult Japanese GHD subjects have been
performed (10). In the present paper we report the
results of a study carried out in Japanese patients suffer-
ing from the adult GHD syndrome. An interpretation of
the baseline clinical data of the patients using criteria
validated for the Japanese population is presented in
addition to efficacy data under GH replacement.

Patients and methods

This was a 24-week, randomised, placebo-controlled,
double-blind study performed in 25 Japanese study
centres, All patients gave informed consent and the
study was performed with appropriate ethical approval
and according to the Declaration of Helsinki. Japanese
patients aged 18-64 years, with organic or idiopathic,
isolated or multiple, CO as well as A0 GHD were
recruited. AO patients were defined as having onset of
GHD at 18 years or older and CO patients as having
onset before 18 years of age; 29 of the 37 CO patients
enrolled in the study had been treated with GH
during childhood. For diagnosis of GHD, patients had
to have a serum GH peak <3.0pg/l in a GH stimu-
lation test (insulin tolerance, arginine or glucagon
test). Replacement therapy for other missing hormones
was stable and adequate for thyroid, vasopressin, and
glucocorticoid during the 3 months prior to entering
the study and throughout the study. In hypogonadal
females, oestrogen replacement had to be adequate
for at least 3 months and was continued during the
study if they were younger than 40 years of age; if
between 40 and 55 years of age no change in previous
oestrogen replacement was permitted for 3 months
prior to commencing the study and for those of 55
years or more oestrogen was discontinued at least 3
months before starting the study. Androgen replace-
ment in males was stable throughout the study and
was performed according to the physician’s judgement
and patients’ acceptance, conforming to current medi-
cal practice in Japan; two males (CO 39 years, AOQ 59
years) in the GH group and five males in the placebo
group (CO 18 years, CO 32 years, AO 48 years, AO
59 years, AO 63 years) were not on androgen replace-
ment during the study. Malignancy. diabetes, severe

Www.8je.0rg
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organ dysfunction and severe hypertension were
major exclusion criteria.

A total of 64 eligible patients were enrolled and base-
line assessments were carried out during the following
4 weeks. Patients were then assigned to treatment with
either recombinant human GH (Humatrope, Eli Lilly
and Company, Indianapolis, IN, USA) or placebe by a
randomly stratified method using onset of GHD as the
stratilying factor, and was further balanced by gender
and age with a minimisation method (11). The GH was
administered by cartridge pens and placebo was matched
by giving excipient solution using the same number of
clicks of the pen. By this means, both the investigating
physician and the patients were blinded to study
treatment. GH was started at 0.021 mg/kg/week
(3.0 pg/kg/day) for the first 4 weeks and then increased
stepwise to 0.042 mg/kg/week {or § weeks and a final
dose of 0.084mg/kg/week (12.0ng/kg/day) for the
last 12 weeks. In the event of GH-induced side effects,
dose reduction by 25-50% was permitted at the phys-
ician's discretion.

Patients attended for clinic visits at the time of starting
GH treatment and then at weeks 4, 8, 12 and 24. At the
baseline and 24-week visits, lean body mass (LBM) and
fat mass (FM} were measured by dual-energy X-ray
absorptiometry (DXA). All DXA measurements per-
formed in each investigative centre were evaluated cen-
trally in a blinded fashion (Dept. of Radiology, Kawasaki
Medical School, Kurashiki-city, Okayama, Japan). Serum
insulin-like growth factor {IGF}-I and IGF binding pro-
tein (IGFBP)-3 concentrations as well as triglycerides
and total, high- and low-density lipoprotein (HDL and
LDL)-cholesterol levels were measured centrally (BML
Inc., Shibuya-ku, Tokyo, Japan). IGF-I and IGFBP-3
were determined by standard immunoradiometric
assays; cholesterol concentrations were determined by
enzymatic methods.

Safety was assessed by the recording of treatment-
emergent adverse events (TEAE), coded according
to the MedDRA system, and by evaluation of labor-
atory test wvalues and blood pressure. Labor-
atory determinations were performed centrally and
included measurements of liver and kidney function,
thyroid hormones and glycosylated haemoglobin
concentrations.

Standard deviation scores (3.D. scores) were calculated
from serum IGF-1 and IGFBP-3 concentrations by com-
parison with age- and gender-matched subjects, and
from height at baseline by comparison with 18-year-
old gender-matched subjects, from a Japanese healthy
reference population {12). All results were analysed on
an intent-to-treat basis and assessed at a 2-sided signifi-
cance level of 5%. Baseline comparisons between pla-
cebo and GH treatment were carried out using
Wilcoxon tests or chi-square tests. A paired f-test or
Wilcoxon signed-rank test was used to assess the differ-
ence between baseline and the end of the study for each
treatment group. Student's t-test or Wilcoxon rank sum
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test was used to test differences between the two groups.
Examinations of gender and onset effects and inter-
action with treatment were carried out using ANOVA,
SAS version 8.2 (SAS Institute Inc., Cary, NC, USA)
was used for all statistical analyses.

Results

Baseline data

The baseline demographic, anthropometric, diagnostic
and body composition data of the patients is presented
in Table 1. AO patients were older than CO patients
and the duration of GHD was longer in CO than in
AOQ patients. All except one AQ patient had multiple
pituitary hormone deficiencies. Hypopituitarism was
due to tumours for most of the patients and an idio-
pathic cause only occurred in the CO patients.
Height s.0. scores were comparable between AO and
CO patients. The AO and CO patients were also similar
in terms of body composition, with no significant
difference between onsets for bodly mass index (BMI)
{23.9%3.7 and 24.1*x49kg/m” for AO and CO
respectively; P=0.683), FM (21.2%+6.6 and
21.1+79kg; P=0.654) and LBM (38.2*9.1 and
40.9*10.4kg; P=0.348). A baseline BMI value of
25kg/m? or greater was recorded for 32.8% of the
study population (AO 29.6% (8/27 patients), CO
35.1% (13/37 patients)).

In contrast to body composition, significantly lower
values were observed in CO than in AQ patients for
IGF-I and IGFBP-3 concentrations and s.0. scores. Base-
line IGF-I s.b. scores were within +1.96 for 77.8% of

GH treatment in Japanese adult GHD patients 345
AQ patients but only 13.5% of CO patients. The IGF-I
and IGFBP-3 s.D. scores were also lower in females
than males (Table 2}). The mean peak GH values in
the stimulation tests ranged from 0.1 to 2.7 pg/l and
overall were slightly higher in the AQ (0.520.7 pg/l)
compared with the CO (0.3x0.3 pg/l; P=0.053)
group. The GH and placebo groups were well balanced
within both AO and CO patients for all parameters.
Baseline values for serum total cholesterol and LDL-
cholesterol concentrations were similar in the AO and
CO patients (Table 3) and mean values were close to
or above the upper limits of the normal ranges.
Serum total cholesterol values were > 240mg/dl for
10 (37.0%) AO patients and 8 {21.6%) CO patients.

Efficacy data

The average GH doses at 4 wecks and 8 weeks were as
described in the methodology, at 0.021 and
0.042 mg/kg/week respectively. At the end of the 24-
week study period, the mean dose in the GH-treated
patients was 0.078*0.015mg/kg/week (range
0.021-0.085). The median doses were the same for
AQ and CO patients at endpoint although the mean
was slightly lower in AQ patients (0.071*
0.022 mg/kg/week) owing to dose reductions due to
adverse events in four patients.

For all patients combined, a statistically significant
(P < 0.001) increase in LBM was seen after 24 weeks
in the GH-treated patients compared with almost no
change in the placebo-treated group (4.7 +3.9% versus
—0.5+4.1%; P < 0.001; Fig. 1). In parallel, a signifi-
cant decrease in FM was observed for GH compared

Table 1 Baseling characteristics of Japanese adult cnset (AQ} and childhood onset (CO) GH deficient patients, by assigned treatment

group {means+s.0.).

AQ patients CO patlents
GH (n=14) Placebo (n = 13) GH (n=19) Placebo (n = 18} P-value®

Age (years) 48.7£11.5 53.0+7.2 28.6+8.1 28.9+6.7 <0.001
Age at onset (years) 33.9+10.0 43.4x10.8 12.2+7.7 10,7+4.8 <0.001
Male/female 5/9 49 11/8 177 —_
Isotated/multiple® 0/14 112 0/19 0/18 -
Diagnosis

Idiopathic —_ —_ -1 9 —_

Tumour® 12 10 11 9

Sheehan syndrome 2 2 - _

Empty sslla — 1 1 -

Trauma —_ _ 1 —_
Height s.0. score —-0.25+0.89 -0.46*1.25 -017+1.21 —0.45+0.85 0.870
BMI (kg/m?) 24336 23.6+3.8 24.9+51 23.2+4.7 0.683
LBM (kg) 39.4+10.0 36.9+8.3 41.4+97 405+11.3 0.348
FM {ka) 21574 20.9+6.0 22,980 19.1x7.7 0.654
Peak GH (ugm? 0.5*0.7 0.5+0.8 0.2x£0.2 0.3+0.4 0.053
IGF-I (g} 89+54 95+47 48+30 5845 <0.001
IGF-l 5.p. score —-1.12+1.15 =0.73+0.93 —~3.37+1.69 —2.98+1.24 <0.001
{GFBP-3 (mg/) 25*+1.1 2.5x1.0 1.6:0.7 1.7+0.9 <0.001
{GFBP-3 5.0. score —1.84+2.83 —-1.58+2.73 —5.15%3.16 —-4.52+3.21 <0.001

* Pvalue for AO vs CO patients for combined trealment groups; ® isolated GHD or mutiple pituitary deficiencies; © includes piluitary adenoma, cranio-

pharyngioma, glioma, germ cell cencer; ? in standard stimulation tests.
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Table 2 Changes in IGF-! and IGFBP-3 s.0. score values after 24 weeks of GH or placebo in Japanese GHD patients {means*s.0.).

AQ patients CO patients
Male (n=9) Female (n= 18) Male (n= 22) Female {n = 15)
IGF-| s.0. score
GH Baseling —0.68x1.04 —-1.37x1.20 —-2.59+0.81 -4.43+2.04
Change 456047 2.58+2.15 2.75%+1.56 3.93x2.01
Placebo Baseline —-0.00+0.51 —1.05+0.M1 —-251+1.38 -3.7120.44
Change —0.98+0.78 ~0.19x0.54 —0.00+0.40 0.02+0.59
IGFBP-3 $.p. score
GH Baseline —0.77x1.64 —2.43+3.25 —4.57x2.71 - 5.96+3.73
Change 221+1.19 2.50+1.84 4.00+2.94 467248
Placebo Baseline 0.38x1.48 - 2461275 ~4.37+3.93 -4.75+1.82
Change —-0.06+0.27 -0.28+1.28 —0.20+1.68 —-0.65+1.66
Tabte 3 Serum total and LDL-cholestero! concentrations at with  little change with placebo treatment

baseline and after 24 weeks of GH or placebo treatment in
Japanese GHD patients {means=s.0.).

AQ patients CO patients
Male Female Male Female
n=9 (n=18) (n=22) (n=15)
Total cholesterol (mg/dl)
GH Baseline  207+34 237+37 221%54 209x37
24-weeks 171+16 215%28 210+43 212x43
Changa  —36*30 -22x22 —-11*40 431
Placebo Baseline 229%x18 226+40 19047 203x15
24-weeks 235+19 226+56 205+46 209%36
Changa 7+x21 —0+3% 1553 6x27
LDL-cholesterol (mg/dl)
GH Baseline 12131 . 142+4% 1{30x35 11231
24-weeks 9720 125*41 126x30 122x36
Change —24%26 —17x16 —4%29 11%27
Placebo Baseline  147+46 138*37 11639 99*29
24-weeks 15331 146x44 12324 112+34
Change 6+23 8+33 731 13x20
Normal ranges: tolal cholesterol 150-219mg/dl; LDL-cholestoro}
70-139 my/dl,
20
15 .
¥ 104
=
3
£ 31
‘éa
a
L R d [
1
-10

GH

Placebo

(—9.2%£11.8% versus 1.1%£6.9%; P < 0.001; Fig. 1).
The increases in LBM and decreases in FM were signifi-
cantly greater with GH treatment compared with pla-
cebo treatment for both AO and CO patients {Table 4).
Serum IGPF-I levels increased significantly
(P<<0.001) in the GH-treated gronp from
65*46 g/l to 240*115 g/l after 24 weeks, with
very little change (—8*25pg/l) in the placebo
group. Expressed as s.p. score, the average change
with GH treatment for all patients was 3.26+1.85
s.n., which resulted in a normalisation of the mean
IGF-I s.». score (from —2.42+1.85 s.p. to 0.85+2.29
s0.; P <0.001). When analysed by subgroup, there
was no significant effect of time of onset or gender
on the changes in IGF-I s.D. score (Table 2). However,
the change was greatest in A0 male patients and the
mean endpoint value in AQ males was well above
the normal population. All five GH-treated AQ male
patients had IGF-I s.b. scores greater than +1.96
either at endpoint or at some period during the study:

204 -
104
[

—10 -

~20

Change in FM (%)

304
—40

=50 =

GH  Placebo

Flgure 1 Percentage changes from baseline in lean body mass (LBM} and fat mass {FM} determined by dual-energy X-ray absorptio-
metry, in Japanese GHD patient treated for 24 weeks with either GH or placebo. The bottom and top edges of the boxes indicate the
25th and 75th percentiles respectively and the horizontal line shows the 50th percentile (median); the vertical lines, or whiskers, extend
from the box as far as the data extend, to a distance of at most 1.5 interguartile ranges; values more extrems than this are marked with
plot symbols.
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Table 4 Changes from bassline in lean body mass (LBM) and fat mass (FM) after 24 wesks of treatment with GH or placebo; P-values

are for treatment differences within onsets {means+s.p.).

AO patients
GH {n=13) Placebe {n=12)
LBM change (%) 55+3.2 -2.0x3.8
FM change (%) -7.2%71 2.2x841

in addition, three of the nine female AQ patients had an
IGF-I s.0. score greater than +1.96 during GH treat-
ment. On the other hand, there were no patients who
had a combination of an IGF-I exceeding +1.96 s..
score and an IGFBP-3 below — 1.96 s.n. score at any
time during treatment (data not shown).

Serum total cholesterol significantly decreased Irom
220*43 mg/dl to 206*38 mg/dl (P = 0.025) in the
GH-treated group and the difference between the
groups for the change after 24 weeks was significant
(GH: —14*34 versus placebo: 7*39mg/dl; P=
0.036). Similar and parallel changes were seen in
LDL-cholesterol concentrations and, although the
decrease in the GH-treated group did not reach signifi-
cance, the difference between the groups for the
change after 24 weeks was significant (GH: —7+27
versus placebo: 9*27 mg/dl; P == 0.040). There were
no significant within-group changes or between-
group dilferences for HDL-cholesterol or triglyceride
concentrations (data not shown). In a separate analy-
sis, the GH-treatment effect was examined in patients
who had serum total cholesterol values either below
the upper limit of the normal range or higher than
normal at baseline. This analysis (Fig. 2), showed
that the GH-treatment effect occurred essentially in
patients with high cholesterol levels at baseline and
there was almost no change in those who had a base-
line value within or below the normal range. The same
trends were seen for LDL-cholesterol concentrations
(data not shown).

Safety

For TEAEs occurring at a frequency of = 5%, musculo-
skeletal and connective tissue disorders (including
arthralgia, myalgia, back pain and limb pain) were
reported at a significantly higher rate in the GH-treated
group compared with the placebo group (39.4% versus
12.9%; P = 0.016). Oedema was reported at higher fre-
quency in the GH-treated than in the placebo-treated
patients, but the difference was not statistically signifi-
cant (12.1% versus 6.5%; P = 0.437). There was no
clinically significant change in systolic or diastolic
blood pressure and no difference between treatment
groups for changes from baseline.

Levels of free thyroxine (T,) decreased significanly
in the GH-treated group (baseline: 1.5%(.4ng/dl,
24 weeks: 1.2x0.3ng/dl; P < (0.001) but not the
placebo group (baseline: 1.5+0.6ng/dl, 24 weeks:

CQ patients
Pvalue GH (n=19) Placebo (n=17} P-value
<0.001 42+4.3 0.6x41 0.014
0.005 ~10.5+14.2 0.4*x6.0 0.006
P=0.006
300 —
3
?Ef 260 |
2
B
g 220
g
g
5 180 |-
K
£
=
g 0k
&
100 normal high

Figure 2 Serum total cholestercl levels at baseline (open bars)
and after 24 weeks of GH treatment (solid bars) in Japaness
GHD patients with a baseline value sither below (normal) or
greater than (high) the upper limit of the normal range; values
are means =s.p.; the P-value is for the difference between
baseline and the 24-week endpoint using the Wilcoxon signed-
rank test.

1.4*0.3ng/dl; P=0.586); the difference in the
change from baseline was of borderline significance
(P = 0.058). Glycosylated haemoglobin significantly
increased in the GH group (baseline: 4.6*0.4%, end-
point: 4.8*0.4%; P < 0.001}) and the difference
between groups for the change from baseline to 24
weeks was statistically significant (GH: 0.2+0.3%
versus placebo: 0.0*0.2%; P = 0.016). However, the
maximum values remained below the upper limit of
normal (5.8%) for all patients at the end of GH
treatment,

Discussion

The adult GHD syndrome and its response to GH
replacement are well characterised in Caucasians. In
Japanese subjects the clinical presentation and the
response to GH treatment is likely to be influenced by
factors intrinsic to the Japanese population: for example,
the prevalence of obesity, one major consequence
of adult GHD in Caucasians, has been reported to be
lower in Japan than in Western countries. Using the
World Health Organisation criterta for obesity, ie. a
BMI value >30kg/m?, only 2-3% of the Japanese
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population would be considered obese, which is about
10-fold less than for Western populations (13). On the
other hand, it has recently been recognised that the fre-
quency of obesity-related complications such as hyper-
glycaemia, dyslipidaemia and hypertension are already
increased in Japanese subjects with a BMI value
=25kg/m? (14, 15). Since almost a third of the GHD
patients in the present study had a BMI value greater
than 25kg/m?, it follows that risk-associated obesity
was a relatively common feature in these patients.

The obesity of the patients was confirmed by the DXA
FM values, which were on average 19 to 23 kg at base-
line. For both genders, mean values were higher than
the average DXA FM values reported in the normal
adult Japanese population, which were 14.6kg in
males and 17.3kg in females for the age range of
20-79 years (16), The mean FM in the present study
was also somewhat higher than the baseline bioelectri-
cal impedance FM values of 14 -18 kg reported for GHD
patients in a previous study of GH replacement therapy
in Japanese patients (10).

The baseline serum cholesterol values were consist-
ent with the body composition findings in showing
elevated total and LDL-cholesterol concentrations.
The Framingham risk model has recently been vali-
dated in the Japanese population (17) and epidemiolo-
gical studies have reported a total cholesterol value
>240mg/dl in 7.6% of the general population.
About 30% of the subjects in the present study had a
total cholestero! value higher than the Framingham
threshold for cardiovascular risk; this would indicate
an approximately fourfold increase in risk compared
with the general population and confirms our interpret-
ation of the BMI and FM data. High total cholesterol
concentrations were reported for hypopituitary patients
in a national survey in Japan (18). However, it was
reported that the hypercholesterclaemia was associated
with untreated gonadotrophin and thyrotrophin
deficiencles and not with GHD. The GH status was
equivocal since more than half of the patients did not
have a stimulation test and this conflicts with published
data on Caucasian patients where elevated total and
LDL-cholesterol levels were associated specifically with
GHD in patients who either had isolated GHD (19) or
were adeguately replaced with other pituitary hor-
mones {20), similar to the patients in the present study.

Significant differences at presentation in AQ com-
pared with CO GHD have been described in Caucasian
patients (1, 21). These differences were essentially
related to body mass, body composition and IGF-1 and
IGFBP-3 levels. Interestingly, body mass and compo-
sition did not differ between the AO and CO Japanese
patients in the present study; this discrepancy may be
accounted for by aspects such as modalities of
paediatric GH treatment and racial differences in
_ stature and body shape. However, similar to results in
Caucasians, IGF-I and IGFBP-3 were lower in CO than
in AO patients, confirming that in Japanese subjects
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the inherent heterogeneity between the two entities
also exists.

To date, results from one other double-blind, placebo-
controlled study have been published on the effect of
GH replacement in Japanese adult GHD patients (10).
The duration of GH administration in that study was
4 months and significant changes in body composition,
measured by bioelectrical impedance, and in lipid con-
centrations were observed with treatment. The present
study, in which body composition was measured by
DXA methedology, confirmed the efficacy of GH repla-
cement in adult Japanese patients in increasing LEM
and decreasing FM. The net changes seen in LBM and
FM were quantitatively comparable to those reported
in adult GHD patients of Caucasian origin (22).

With the fixed dosage regimen used in this study,
IGF-I and IGFBP-3 levels were normalised for most
patients. Similar to the baseline comparisons, GH-
stimulated levels were higher in males than in females
and in AQ compared with CO patients, consistent with
results in Caucasians (21, 22). The increases by gender
and time of onset were similar but because CO patients
started with lower s.D. scores than AQ patients, and
females started lower than males, the IGF-I level was
elevated in the AO males and this finding may indicate
higher sensitivity to GH in males as has been seen in
Caucasians (23).

The response seen in serum lipids was in line with
findings in Caucasians (1, 21), although the magnitude
of the changes seen in total and LDL-cholesterol was
limited. On the other hand, mean baseline total and
LDL-cholesterol levels in the patients were within the
normal range, which may explain the limited response
to GH. When analysed by initial status of total choles-
terol it was demonstrated that those patients with the
highest baseline levels responded most to GH treat-
ment. Because the effect of GH on lipid status has
been considered critical to reduce the increased
cardio- and cerebrovascular risk associated with adult
GHD, it is important to confirm in Japanese patients
similar GH effects on lipids as those seen in Caucasians.
However, the Japanese population is not fully compar-
able to the Caucasian population with respect to lipid
status; serum cholesterol levels are relatively low in
Japan and hypercholesterolaemia as a risk factor is
similarly predictive but at a lower level than in Cauca-
sians. Recent studies have indicated that other lipid
fractions, such as the very-low-density lipoprotein par-
ticles. may be better risk predictors in the Japanese
population than total or LDL-cholesterol (24). This
aspect should be analysed in future studies with GH
replacement in Japanese adult GHD subjects.

The safety profile for the 6 months of GH treatment
in these Japanese adult GHD subjects did not reveal
any uncommon or unexpected event. The increase in
glycosylated haemoglobin seen in the GH-treated
group was within the normal range and in line with
the known insulin antagonistic effects of GH.
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In summary, this study has confirmed that the short
term efticacy of GH replacement in Japanese patients,
specifically on body composition changes, is compar-
able to that seen in Caucasians and has a similar
safety profile. However, the study has also indicated
that adequate clinical assessment of Japanese adult
GHD patients requires slightly different evaluation cri-
teria than in Caucasians. Being less obese, the
thresholds for cardiovascular risk factors are lower,

although still present and responsive to GH
replacement.
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6) Quality of life
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