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Body Mass Index in Turner Syndrome Before and
After Growth Hormone Therapy
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Turner syndrome is the most common
chromosomal abnormality in females.
Girls with Turner syndrome have an
abmormal or missing X choromosme

that causes short stature, ovarian failure, reno-
vascular and cardiac anomalies. It has been
shown that there is a tendency to obesity in the
Turner syndrome. This prospective study has
been done to evaluate whether body mass index
(BMI) is different in girls with Turner syndrome
as compared to normal girls and also whether it
is affected by growth hormone (GH) therapy.
Materials and methods: BMI (kg/mt) was calcu-
lated for 21 girls with Turner syndrome at base-
line (at the diagnosis), and after 6 months
treatement with GH D.l IUJkglday subcutane-
ously at bedtime. The results were analyzed with
the SPSS and the statistical significance was es-
tablished at a p<D.D5.
Results: The mean age at diagnosis was 1l.2±2.9
years. Height and weight were reduced in
Turner syndrome as compared to those of nor-
mal girls. BMI's was 18.44±3.32 and 18.78±4.21
kglm2 before and after 6-month period of GH
therapy, respectively. No significant change in
BMI was observed (p=D.334).
Conclusion: This study documented that short-
term hGH administration was not associated
with changes in BMI in girls with Turner syn-

drome.
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Introduction
Turner syndrome (TS) is the most common

choromosomal abnormality resulting in the
loss of all or a part of an X choromosome.
The prevalence has been reported between
112000 and 115000 live-born phenotypic fe-
males.' This syndrome is characterized by
short stature, gonadal failure, low posterior
hairline, webbed neck and cubitus valgus?

Girls with TS are thought to be prone to
gaining excessive weight, which may be a
risk factor for developing diabetes and car-
diovascular disease in adult life.'

For this reason, we decided to investigate
body mass index in 21 girls with TS at base-
line (at diagnosis) and again after a 6-month
period of growth hormone therapy.

Materials and Methods
This study enrolled 21 girls with TS. The

diagnosis of TS was confirmed by choromo-
somal analysis with peripheral leukocyte
karyotype analysis. Height and weight were
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measured, using a Seca stadiometer. BMI
was calculated as weight in kilograms di-
vided by height in meters squared. We com-
pared the BMI of the patients with NCHSi

standard curve for BMI by age for girls."
Twenty-one patients recived human growth

hormone (hGH) as daily subcutaneous injec-
tions at bedtime, at a dose of 0.1 IU/kg/day.

Height and weight were measured every
month. Results were expressed as means±SD
and analyzed using paired t-test. We proc-
essed and interpreted the data using SPSS for
windows version 10.0 software and the statis-
tical significance was established at p<0.05.

-1.0 --- -[:J- --G;;J----l
-1.5

<!) -2.0•....
0
C) -2.5en
I

N
-3.0

-3.5

-4.0

HI WI H2 W2

Fig 1. Height and weight SDS before and after
treatment with GH in 21 patients with Turner
syndrome.
HI, H2: Height before and after GH therapy,
respectively.
WI, W2: Weight before and after GH therapy,
respectively.

Results
21 girls with TS were studied prospec-

tively; their karyotypes were as follows: X-
complete and homogeneous monosomies
(45x): 57.14%; X-mosaic monosomies
(45x/46xx): 4.76%; and X-structural abnor-
malities [46xi (xp), 45x/46xi (xp), 45x/46xr, etc):

i- National Center for Health Statistics
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38.1%. The mean age at diagnosis was
11.2±2.9, ranging from 4.5 to 17 years.

The mean standard deviation scores were
-3.754±1.053 and -1.824±0.87 for height and
weight respectively; after treatment these
changed to -3.40±0.97 and -1.55±0.97 re-
spectively (Fig. 1).

There was a statistically significant differ-
ence in height before and after treatment
(p<O.OOI). The mean BMI at diagnosis was
18.44±3.32 and after 6 months of treatment it
was 18.78±4.21 kg/m". There was no statisti-
cally significant difference in BMI SDS be-
fore and after treatment.

Discussion
Short stature is one of the most common

phenotypic features of Turner syndrome. I In
the current study, height was reduced in
Turner syndrome as compared with NCHS
standard curve for normal girls (height z-
score was-3.754±1.053).

Growth hormone alone or in combination
with oxandrolone can increase adult height in
TS, and hGH treatment is now the standard
care for girls with TS in many countries.i"

Ranke and co-workers evaluated the factors
influencing true height after long-term (1987-
2000) GH treatment in TS and concluded that
height gain during the first year on GH is in-
dicative of overall height gain. There were no
major side effects ofhGH in their studies.'

Girls with TS are thought to be prone to
excessive weight gain, which may be a risk
factor for developing diabetes and cardiovas-
cular disease in adult life.8

Elsheikh and co-workers compared the
clinical and biochemical parameters in
women with TS with those in women with
normal karyotype, and showed that women
with TS may be at increased risk of develop-
ing coronary artery disease as a result of the
higher frequency of hypertension and obesity."
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Since hGH administration was the standard

treatment at the time of this study, we could
not use a parallel randomized control group.
At the time of diagnosis, BMI was
18.44±3.32, which was the same as normal
subjects (l8.47±1.64 range 15.20-22.4).

However our results confirm previous ob-
servations that older girls with TS are rela-
tively overweight. After 6 months of hGH
therapy, BMI was 18.78±4.21 in 21 girls with
TS; no significant difference was observed
(p=0.334).

Corel and co-workers conducted a longitu-
dinal study of the effect of hGH on weight
indices over time in a cohort of TS at differ-
ent ages and concluded that hGH does not
seem to influence the relation between
weight and height in normal and underweight
children with TS.1O

Blackett and co-workers studied the effect
of hGH on body mass index in TS and their
findings suggested that mechanisms specific
for TS are responsible for the age related in-
crease in BMI SDS, and this increase was
unaffected by GH treatment. II In a random-
ized, double-blind placebo-controlled cross-
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Since hGH administration was the standard
treatment at the time of this study, we could
not use a parallel randomized control group.
At the time of diagnosis, BMI was
l8.44±3.32, which was the same as normal
subjects (l8.47±1.64 range 15.20-22.4).

However our results confirm previous ob-
servations that older girls with TS are rela-
tively overweight. After 6 months of hGH
therapy, BMI was l8.78±4.2l in 21 girls with
TS; no significant difference was observed
(p=0.334).

Corel and co-workers conducted a longitu-
dinal study of the effect of hGH on weight
indices over time in a cohort of TS at differ-
ent ages and concluded that hGH does not
seem to influence the relation between
weight and height in normal and underweight
children with TS.IO

Blackett and co-workers studied the effect
of hGH on body mass index in TS and their
findings suggested that mechanisms specific
for TS are responsible for the age related in-
crease in BMI SDS, and this increase was
unaffected by GH treatment." In a random-
ized, double-blind placebo-controlled cross-
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