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ABSTRACT

Research activities concerning the IAEA Osteoporosis Study in Croatia, during the
period November 1995 - September 1996, are presented, as well as a brief summary of
the study, revealing the effect of combined therapy with antiresorptive and bone
stimulating agents on bone mineral density in postmenopausal women with osteopenia
and osteoporosis.

Bone mineral density was measured by the method of dual energy X-ray
absorptiometry (Lunar DPX) in the lumbar spine (L2-U) and at the left proximal femur
(neck, Ward, trochanter) in a representative sample of 112 subjects of both sexes in the
age range 15-50 years, from the city of Zagreb. Analysis of the scans and statistical
evaluation of data are in progress.

In a pilot study conducted in a sample of 67 college girls, ages 16-18, calcium intake,
type and frequency of physical activity, alcohol consumption and smoking habit were
roughly evaluated by use of a questionnaire. Height (cm), weight (kg) and calcium intake
(mg/day) were (mean -+ SD) 169.4 -+ 5.7, 57.8 -+ 6.1, 937 -+ 327, respectively.
About 20 percent of girls drank less than 10 dL of wine or beer and less than 2 dL of
spiritis weekly, while 8% of them consumed 15-20 dL of wine or beer and 3-6 dL of spirits
weekly. Fifteen percent smoked up to 20 cigarettes weekly and 5 percent 30-60
cigarettes weekly. Approximately 50 percent were regularly involved, in some kind of
sporting activity, 2-3 times a week.

Steps have been undertaken to organize evaluation of the present - day dietary
habits of children from I stria, a part of Croatia, which was previously known as a low-
calcium region.

All procedures necessary to start the work on a supplementary programme have
been carried out.

The plan for future work within the framework of the IAEA-CRP Osteoporosis Study
is presented.
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The effect on bone mineral density of intermittent cyclical treatment with etidronate
(group A) alone (400 mg orally for two weeks, followed by 500 mg of calcium daily for the
next 10 weeks) and a combined treatment (group B) with nandrolone -decanoate (50 mg
once a month for three months in every other etidronate cycle) and etidronate (given in
the same manner as in group A), was compared in postmenopausal women with spinal
osteopenia or osteoporosis and no history of vertebral fractures. In an open study 43
women, randomly assigned to the treatment groups A or B, were treated for one year,
and 16 women for two years. Bone mineral density was measured by dual
energy X-ray absorptiometry in the lumbar spine and femoral neck at the beginning of the
study and at yearly intervals thereafter. The results showed that combined intermittent
cyclical regimen of etidronate and nandrolone-decanoate has not proven to be superior
to the intermittent cyclical regimen of etidronate alone.

IAEA Comparative International Studies on Osteoporosis

STUDIES OF OSTEOPOROSIS IN CROATIA USING ISOTOPE RELATED
TECHNIQUES

1. SCOPE OF THE PROJECT

Studies of bone density in selected populations, for the purpose of determining the
age of peak bone mass and to quantity differences in bone density as functions of age
and sex of persons in the study group, as well as between study groups in different
countries, are carried out within the framework of the IAEA comparative international
studies on osteoporosis. Participation in the IAEA project is part of the current research
activity in the Institute for Medical Research and Occupational Health, Zagreb, Croatia.

To elucidate the relationship between habitual, long-life calcium intake and bone
mineral density in children, it is planned to include young subjects from Istria, a previously
defined low-calcium region (400 mg calcium/day) in Croatia, in the IAEA study.

2. METHODS

The target population in the study was the urban white population from the central
district of the city of Zagreb. From the demographic list 2100 subjects of both sexes were
randomly selected in the age range 15-50 years. Due to the exclusion criteria and
unpredictable response, ten times more subjects than recommended for the project study
group, were listed. Bone mineral density (BMD g/cm2) in the lumbar region (L2-L4, PA
scan) and at the left proximal femur (neck, Ward triangle, trochanter) was measured by
the method of dual energy X-ray absorptiometry (DXA) using a Lunar DPX machine. The
densitometer was calibrated daily according to the manufacturers protocol. Every day an
aluminium step wedge was measured in 15 cm depth of water (a phantom). The long-
term precision for this spine phantom was 0.3%.

A pilot study was conducted in a group of college girls (aged 16-18 years) to roughly
evaluate, by use of a questionnaire, calcium intake, type and frequency of physical
activity, alcohol consumption and smoking habit.
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3. RESULTS

Bone mineral density was measured in 112 subjects of both sexes. Scans analyses
and hip axis length measurements according to Lunar 3.6z software are in progress.
Standing height and weight were recorded and body mass index calculated. Menstrual
status was assessed in women.

Anthropometric, dietary and life-style characteristics of 67 college girls are shown in
Table 1.

In collaboration with local authorities steps have been undertaken to organize
evaluation of the present-day dietary habits and the usual foods taken of children in
Istria, previously defined as a low-calcium region.

All procedures necessary to start the work on the supplementary programme have
been completed.

4. PLANS FOR FUTURE WORK

During the next year of the current IAEA study bone scan analyses will be finished
and statistical analysis of all other results carried out by appropriate statistical methods.

The evaluation of current dietary habits, regarding-calcium intake, in children in Istria
will be conducted.

The proposed supplementary programme concerning analysis of trace elements in
bone will be conducted. Post mortem samples of rib bone from healthy adult accident
victims will be provided at autopsies from the Department of Forensic Medicine, School of
Medicine University of Zagreb. Sex, age, cause of death, occupation and smoking habit
will be recorded. At least 8 subjects will be included for each age decade, from 20-50
years. About 100 mg of calcified tissue will be dried at 105°C, dissolved in 10% HNO3

and Ca, Mg, Pb, Fe, Zn, Cu, and Mn analysed by flame electrothermal atomic absorption
spectrometry.

EFFECTS OF TREATMENT WITH ETIDRONATE OR A COMBINATION OF
ETIDRONATE AND NANDROLONE-DECANOATE ON BONE MINERAL DENSITY

IN POSTMENOPAUSAL WOMEN

1. and 2. SCOPE OF THE PROJECT AND METHODS

To improve the efficiency of osteoporosis therapy several regimens have been
introduced in which antiresorptive and bone stimulating agents were combined. The
objective of the present study was to compare the effect on bone mineral density of
intermittent cyclical treatment with etidronate (group A) alone (400 mg orally for two
weeks, followed by 500 mg of calcium daily for the next 10 weeks) and combined
treatment (group B) with nandrolone-decanoate (50 mg once a month for three months in
every other etidronate cycle) and etidronate (given in the same manner as in group A) in
postmenopausal women with spinal osteopenia or osteoporosis and no history of
vertebral fractures. In on open study 43 women (Table 2), randomly assigned to the
treatment groups A or B, were treated for one year (Sample 1) and 16 women for two
years (Sample 2). Bone mineral density was measured by dual energy X-ray
absorptiometry in the lumbar spine and femoral neck at the beginning of the study and at
yearly intervals thereafter.
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3. RESULTS

After one year of therapy (Table 3) a similar statistically significant increase in BMD
was noted at the lumbar spine and femoral neck (3.1 and 2.5 %, respectively). After two
years of treatment (Table 4) increase in BMD at the spine site in groups A and B was
comparable and reached 6.7 and 5.7 %, respectively. The increase in BMD at the femoral
neck was similar to that noted after one year of therapy (2.8 % for group A and 2.1 % for
group B).

In conclusion, combined intermittent cyclical regimen of etidronate and nandrolone-
decanoate has not proved to be superior to the intermittent cyclical regimen of etidronate
alone.

4. REFERENCES

The paper has been submitted for publication in "Bone"
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Table 1. Anthropometric, dietary and life style characteristics in 67 college girls

representative of the city of Zagreb

Age (years)
Height (cm)
Weight (kg)
Calcium intake (mg/day)

Wine or beer (dL/week)
< 10
15-20

Spirits (dL/week)
<2
3-6

Cigarettes (number/week)
<20
30-60

Sporting activity
(2-3 times weekly)

DEMOGRAPHIC CHARACTERISTICS AND
CALCIUM INTAKE

Mean ± SD
17.5 ±0.5
169.4 ±5.7
57.8 ±6.1
937 + 327

Range
16-18

156-182
44-72

365 - 1639

ALCOHOL CONSI3MPTION
Percent girls

20
8

20
8

. .;;, ; :-.:;,;:••;;! ::: :::^.;>:SMpKI]^iHABIT :: ::.;
:., iii.

Percent girls

15
5

PHYSICAL Acnvrrv
Percent girls

50
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Table 2. Characteristics of postmenopausal women at the beginning of the study for

treatment group A (etidronate) and group B (etidronate + nandrolone-

decanoate) in Sample 1 (one-year study) and in Sample 2 (two-year study)

compared using Student's t-test

N

Age (years)

Height (cm)

Weight (kg)

BMI (kg/m2)

Years since menopause

•mill
liilllW

13

62.8±9.3

163.3±6.8

65.2±9.7

24.4+2.6

15.4±9.7

mmmmmm

iiillll^llllill:
30

59.4+10.7

159.6±5.3

65.0±10.1

25.5±3.9

14.9+9.1

wmmmm
liiillllli'liili:;!

8

61.3+12.8

164.1+3.4

66.1±7.2

24.6+3.6

18.0+9.5

Bans
Ijiiiiiiiiiiii

8

59.8+5.3

160.9±4.1

65.9±5.9

25.5+2.7

19.3±8.7

Values arc mean + SD.

BMI. body mass index.

The difference between any of the variables in treatment group A compared to the variables in

the treatment group B was not statistically significant either in Sample 1 or in Sample 2.
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Table 3. Bone mineral density (BMD) in postmenopausal women measured at lumbar

spine and femoral neck at baseline and after one year of treatment (Sample 1)

for group A (etidronate) and group B (etidronate + nandrolone-decanoate)

compared using Student's t-test for paired means (intragroups) and unpaired

means (intergroups)

Group A (N=13)

Lumbar spine

Femoral neck

Group B (N=30)

Lumbar spine

Femoral neck

Values are mean + SD.

0.875±0.124

0.750+0.122

0.860+0.124

0.764±0.116

0.903+0.

0.769±0.

0.891+0.

0.776+0.

131

130

130

117

3.1+2.8

2.5+4.3

3.6+3.7

1.7+2.8

<0.005

<0.05

<0.00005

<0.005

After one year of treatment, as well as at baseline, the difference in BMD values between group

A and group B, was not statistically significant either at lumbar spine or at femoral neck site.
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Table 4. Bone mineral density (BMD) in postmenopausal women measured at lumbar

spine and femoral neck at baseline and after two years of treatment (Sample 2)

for group A (etidronate) and group B (etidronate + nandrolone-decanoate)

compared using Student's t-test for paired means (intragroups) or unpaired

means (intergroups)

i-iiliililililliil^il
::S;S:™S:!;j::::S™S:jSg^SSS™:S:4::S®:

:••:...:.:-.•:•:•:.:-:-.;•.:-:.:.>:;::•:.:.:•>:•:•:•:;:::.:;>:;:•:•:•:•:-:•:-:.:•:.:-:-:•

:::::SHSsH;:5;ssHS:?s:i::SSsssi::Hi:;:::::;Ss:H;

Group A (N=8)

Lumbar spine

Femoral neck

Group B (N=8)

Lumbar spine

F e m o r a l n e c k

|i::;|8g;g;;:|s:;i|;!|l;^JI|iiO3f;S

iiiiiiiiiiiiiii

0.811±0.116

0.693±0.045

0.846+0.098

0.753±0.070

:̂::::::::̂ :::::::::::::::-:':::-::::::>:--:ĵ yji|̂ ^yl̂ y-jl

Blliiiiiiii

0.867+0.120

0.713+0.068

0.889+0.105

0.769±0.063

•HHi i i i i

i|:SBiiii:il:li

6.7+2.9

2.8+5.0

5.2+4.7

2.1+5.2

||lll||:;l:||i;|§|l:l

iltilliili

<0.005

NS

<0.05

NS

Values arc means + SD.

After two years of treatment, as well as at baseline, the difference in BMD values between

group A and group B was not statistically significant either at lumbar spine or at femoral neck

site.
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