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Abstract: The incidence of osteoporosis is rising in post-menopausal women and so is the incidence of fractures. A large number of
drugs like calcium, vitamin D, bisphosphonates, nitroglycerine etc. are available for osteoporosis. In this study we will compare the
effect of Nitroglycerine, Bisphosphonates, and Nitroglycerine and Bisphosphonates (combined) on BMD. The primary outcome
measure was BMD estimation at 12 months which was measured as a percentage of the baseline study at the start of study. 88 patients
were randomised into three groups and were followed for a period of one year. Baseline and yearly BMD was measured and expressed
as a percentage of baseline BMD. It was found out that Alendronate is similar to Nitroglycerine with regards to increase in BMD
(p>0.05). However the percentage increase in BMD in combination group was statistically significant as compared to bisphosphonate
group or nitroglycerine group (p<0.01). Another benefit of this combination was that the side effect profile of individual drugs was not
significantly altered. We concluded that a combination of Bisphosphonates and Nitroglycerine is a rapid means to increase BMD

without any additional side effects and hence is recommended in post-menopausal women with history of fractures.
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1. Introduction

Osteoporosis represents a loss of skeletal bone mass and
increased bone fragility. Many a times in our setup, the first
time a patient is diagnosed, is with a fracture due to a trivial
trauma. Majority of these patients are women in their fifties
or sixties. As the average lifespan tends to increase and
population of post-menopausal women tend to grow, this has
reached a significant level with serious impact on health and
economy’. A large number of drugs like calcium, vitamin D,
bisphosphonates, Raloxifene(SERM) etc. are available for
osteoporosis. NO (nitric oxide) is one such molecule which
inhibits osteoclastic bone resorption in vitro and regulates
bone remodelling® *. It also promotes growth of Osteoblasts*.
In vitro role of NO in prevention of osteoporosis comes from
a study in which mice lacking NO synthase enzyme had
defective bone formation due to defect in osteoblast
functioning °. These factors suggest a role of Nitroglycerine
in the management of osteoporosis.

Bone mineral density(BMD) is related to peak bone mass and
subsequently bone loss; especially the T-score, which
compares the patient’s bone density with that of a control
having peak bone mass. As per WHO, Osteoporosis is
defined as BMD > 2.5 SD ( standard deviation) below the
normal mean of young adult woman i.e. T-Score < 2.5°.

In this study we will compare the effect of Nitroglycerine,
Bisphosphonates, and Nitroglycerine and Bisphosphonates
(combined) on BMD.

2.Materials and Methods

The study was carried in our hospital on 88 post-menopausal
women who were randomised into three different groups
based on computer generated random number table:

Group A: women on Alendronate 70 mg weekly

Group B: women on transdermal nitroglycerine 2%.

Group C: women on the combination of Alendronate and
transdermal nitroglycerine.

Since bisphosphonates are standard drugs for the
management of osteoporosis, it was considered a standard
group against which groups B and C were compared. All the
women taking part in the study knew that they were a part of
the study. However they did not know the group they belong
to. In other words it was a single blinded study.

All the women taking part in the study were given 60 tablets
of calcium 500 mg and a single dose of Vitamin D 600000
IU at the start of study. Groups A, B, C had 30, 28, 30
patients respectively.

The inclusion criteria for the study were:

o healthy post-menopausal women with a hip BMD T score
between 0 and —2.0

e age less than 60 years

¢ body mass index (BMI) of 20-30kg/m2

The exclusion criteria were:
o prior fractures;

e cardiac or coronary artery

e migraine

o metabolic bone disease

e any active malignancy

o corticosteroids or HRT use.

The primary outcome measure was BMD estimation at 12
months which was measured as a percentage of the baseline
study at the start of study:
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[BMD (2t 12 months) - BMWD (at sterthVBMD (2t start)] x 100

BMD was measured in the lumbar spine by dual-energy X-
ray absorptiometry (DXA) scanning at the beginning of the
study, and again at 12 months. However all the patients were
followed monthly and compliance checked by empty blister
packs/ empty ointment tubes. During this period history of
other drugs/ side effects was also recorded.

3. Statistical Analysis

Fisher’s exact tests were used for categorical variables and
-+ tests and ANOVA test for continuous variables. Groups B
and C were compared with Group A and various statistical
analyses drawn.

Table 1: Baseline characteristics
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Figure 1: Side effect profile of three groups.

Table 2: Heart burn in groups Aand C 1

Characteristic Group A Group B Group C Group A | Group C | Fischer Exact
Age 53.26+ 5.37 | 53.92 + 5.22| 53.06 + 5.03 Heart Burn Present 12 14 p>0.05
Total hip BMD (g/cm2)| 0.804 + 0.19| 0.752 + 0.20| 0.875 +0.16 Heart Burn Absent 18 16
BMI (kg/m2) 26.0+35 | 253+3.8 | 26.88+ 3.0
Smoking 0 0 0 Table 3: Headache in groups B and C 1
Age at menopause | 45.25+4.80] 46.05+45 | 47.0+4.25 Group B| Group C |Fischer Exact
pvalue >0.05 (ANOVA) Headache Present 6 8 P >0.05
Headache Absent 22 22

As stated in table 1 above, the baseline characters were
similar in all the three groups (p >0.05), the three groups
were evaluated for compliance and side effects. All the
patients were visited once weekly for the first month and later
on monthly. During home visits their health status, activity
level, work and other activities of daily activities were
subjectively assessed. Fortunately none of the subjects
developed any serious illness which would confound our
study, and there were no drop outs. Finally at the end of 12
months bone marrow density was evaluated and expressed as
a percentage of the baseline value.

The most common complaint of patients in group A was
heart burn in 12 patients (FIGURE 1) which was corrected by
sitting erect for up to 1 hour and drinking about 200 ml of
water post pill (ALENDRONATE) intake. Group B patients
had headache in 6 patients (FIGURE 1); responded to a
tablet of paracetamol 500 mg. Group C patients had
headache in 8 patients and 14 patients had heart burn.
Majority of these side effects were manifest in first month of
study and none of the patients experienced any Side effects
after third month onwards. This can be attributed to advise
given to patients as stated above. This information can be
depicted as below (Table 2 and Table 3):

Bone mineral density was evaluated at 12 months and
expressed as percentage change as shown below (FIGURE

2):
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Figure 2: Percent increase in BMD at 1 Year
4.Results

On evaluating the above data and applying the various
statistical tests, the following interpretations were made:

The most common side effect of Alendronate is heart burn’.
On comparing the incidence of heart burn in Group A with
Group C it was statistically insignificant (p>0.05), meaning
that addition of nitroglycerine did not influence the side
effect profile of Alendronate. Sine there were no other side
effects in both groups A and C, it can be concluded that the
combination is safe to use.

Headache is a common side effect of Nitroglycerine®. This
side effect was observed in both groups B and C; intensity
and frequency being more in first month of study possibly
due to Nitroglycerine tolerance” ----- a phenomenon being
observed after continuous Nitroglycerine usage. However,
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the incidence of headache in group B and group C was
similar (and hence statistically insignificant; p>0.05). This
implies that the combination with Alendronate didn’t
influence the side effect profile of individual drugs.

Hence this study points out that the combination of
Alendronate with nitroglycerine is as safe as using individual
drugs alone.

The percentage increase in group B was almost similar to
group A suggesting that both Nitroglycerine and Alendronate
are similar as for as their therapeutic efficacy is concerned
(p>0.05). However the percentage increase in BMD in group
C was statistically significant as compared to group A or
group B (p<0.01). Another benefit of this combination was
that the side effect profile of individual drugs was not
significantly altered.

5.Discussion

The incidence of osteoporosis is rising because of an increase
in the elderly population throughout the world® *°. This is
further compounded by the fact that the incidence of fractures
increases with each passing year into post-menopausal life®".
Most often such fractures are caused by trivial trauma which
is very common in old age®. Bisphosphonates continue to be
used as a standard therapy for osteoporosis®®. And they are
also used as a standard therapy in prevention and treatment of
fractures in post-menopausal women™ 3. Although, in our
study we found out that the combination of bisphosphonates
and nitroglycerine is most effective for improving bone
mineral density in post-menopausal women but the average
increase at 12 months in BMD was 7.74 %( maximum
increase was 10.01%). This meagre increase in percentage
(of BMD) does not justify its routine use in place of
bisphosphonates which are time tested drugs for
osteoporosis. However in case of fractures (due to trivial
trauma) in post-menopausal women, increase in each
percentage of BMD is important to prevent and treat
fractures and thereby maintain a productive quality of life.
The combination of bisphosphonates with nitroglycerine
should be focussed on this group of patients till further
studies become available, when they can be applied to all
post-menopausal women.

6.Conclusion

It has been found from the above study that in post-
menopausal women, at present, bisphosphonates alone are
sufficient for routine treatment of osteoporosis but those with
fractures (single or recurrent) should be offered a
combination of Bisphosphonates and Nitroglycerine as it is a
rapid means to treat the underlying defect of skeleton in a
minimum amount of time without any additional side effects
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