
Long-term GH therapy for GHD	

The research protocol was approved by our insti-
tutional review board. The study was approved by 
the appropriate ethics committee and performed in 
accordance with the ethical standards laid down in 
the 1964 Declaration of Helsinki and its later amend-
ments. All patients provided written informed consent.

Definition of growth hormone 
deficiency

Prior to treatment of pituitary diseases, evalua-
tion for the presence of growth hormone deficiency 
(GHD) must be performed in all patients in whom 
surgery is indicated. A low reserve of GH secretion is 
detected using GH secretory stimulation tests, namely, 
the insulin tolerance test, arginine tolerance test, L-
dopa tolerance test, glucagon tolerance test, and GH-
releasing peptide-2 (GHRP-2) tolerance test. In this 
study, the GHRP-2 tolerance test was performed first, 
followed by the arginine tolerance test if a second test 
was deemed necessary. For the arginine tolerance test, 
30 g of arginine hydrochloride in 300 mL of normal 
saline were infused intravenously over 30 minutes 
and blood samples were collected before and at 30, 
60, 90, and 120 minutes after infusion for determina-
tion of serum GH levels. For the GHRP-2 stimulation 
test, blood samples were collected before and 15, 30, 
45, and 60 minutes after intravenous injection of 100 
µg of pralmorelin hydrochloride. AGHD was defined 
as a peak GH level of <1.8 ng/mL for the arginine 
test and <9 ng/mL for the GHRP-2 stimulation test.

Table 1. Summary of background of the patients
Group No. 

of  
pts.

Sex Age 
group

Age at  
diagnosis  
of GHD  

(y.o.)

Height 
(cm)

Body 
weight 

(kg)

BMI 
(%)

Periods  
between  
diagnosi  
and GH  

introduction 
(months)

Thyroid 
suppl.

Steroid 
suppl.

Testosteron 
suppl.

Anti-
hyperlipi-

demia

A 34 M <60 47.6±8.4 165.9±7.6 71.7±21.7 25±7.2 5.3±4.3 60% 70% 30% 30%
B 14 M ≧60 66±4.9 164.9±7.4 70.3±12.9 25.9±4.5 7.9±5.1 79% 71% 36% 36%
C 19 F <60 47.3±11.3 156.4±5.1 62.1±8.9 25.4±3.3 8.6±13.1 89% 79% 0% 78%
D 16 F ≧60 67.2±5.8 153.4±5.8 55.5±11.5 23.6±4.6 7.9±7.5 81% 75% 0% 63%

Results are presented as mean ± SD.
A group: Male, under 60 years old; B group: Male, more than 60 years old; C group: Female, under 60 years old; D group: Female, 
more than 60 years old.
BMI: body mass index; GH: growth hormone; GHD: growth hormone deficiency; pts: patients; Suppl.: supplementation; y.o.: years old.

QOL measurement
Symptoms of GHD were considered to be fatigue, a 

low energy level, low concentration levels, decreased 
vigor, depression, and low sexual desire. Signs as-
sociated with AGHD were considered to be dry and 
thinning skin, softened body hair, increased body fat 
(fat on the internal organs), an increased waist/hip 
ratio, a decrease in lean body weight, and decreased 
bone mass and muscular strength. Generic or disease-
specific QOL scales can be used to measure QOL in 
patients with hypopituitarism: Nottingham Health 
Profile; Psychological General Well Being Index; 
MOS 36 Item Short Form Health Survey (SF-36); 
Quality of Life-Assessment of Growth Hormone 
Deficiency in Adults (QoL-AGHDA); Questions on 
Life Satisfaction (QLS).

The adult hypopituitarism questionnaire (AHQ) was 
developed based on two domains: psychosocial and 
physical. The psychosocial domain was divided into 
six subdomains. The physical domain was divided into 
seven subdomains. Cronbach’s alpha coefficient was 
0.72-0.93 for the psychosocial subdomain and 0.73-
0.89 for the physical subdomain, denoting acceptable 
internal consistency. With regard to reproducibility, 
the intraclass correlation coefficient was 0.77-0.90 
for psychosocial subdomains and 0.86-0.94 for physi-
cal subdomains, and reproducibility was considered 
sufficient. AHQ subdomains correlated moderately 
with all of SF-36v2 subdomains (0.13-0.68).9 Since 
the AHQ addresses all of these signs and symptoms of 


