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One of the potential applications of BMK is the dynamic measure of bone metabolism. The present study aimed to
observe the dynamic response of patients’ bone toward the antiresorptive drugs by using BMK in the prospective procedure.
The subjects were 309 Thai women. They were divided by age into 3 groups: A) 56 participants at 50-60 years old, B) 116
participants at 61-70 years old and C) 137 participants at over 71 years old. They had the blood BMK tests based on these
conditions: 1) prior to the prescription of antiresorptive drugs, 2) every month for following up the administration of the
drugs until the proper doses were obtained, 3) every 3 month after the proper doses were obtained. The patients were
observed on the 5-category criteria resulting in as follows:

Category 1: No previous history of antiresorptive drugs adminitration and the CTx level was lower than normal.
The antiresorptive drugs were not required during this 2-year observation. There were 7 cases aged 50-60, 13 cases aged 61-
70 and 16 cases aged 71 up.

Category 2: No previous history of antiresorptive drugs administration but the CTx was higher than normal. Then
the antiresorptive drugs were prescribed and the CTx later became lower than normal. Thereafter, the antiresorptive drugs
were not required any more through this 2-year study. There were 5 cases aged 50-60, 22 cases aged 61-70 and 22 cases age
d71 up.

Category 3: No previous history of antiresorptive drugs administration but the CTx was higher than normal. The
antiresorptive drugs were prescribed until the CTx became normal or lower than normal, but the values were not stable. So
the drugs were prescribed intermittently. There were 10 cases aged 50-60, 28 cases aged 61-70 and 18 cases aged 71 up.

Category 4: Having the previous history of antiresorptive drugs administration for more than 1 year, and the CTx
was lower than normal. The patients did not take any antiresorptive drugs during this 2-year study. There were 15 cases aged
50-60, 37 cases aged 61-70 and 55 cases aged 71 up.

Category 5: Having the previous history of antiresorptive drugs administration for more than 1 year and the CTx
was lower than normal. Later, the values became higher and the antiresorptive drugs were continued intermittently during the
2-year study. There were 19 cases aged 50-60, 16 cases aged 61-70 and 25 cases aged 71 up.

In conclusion, the change of bone turn over rate after the antiresorptive therapy for individual patients is very
independent and varied. The up and down changes depend on many factors such as environments, genes, etc. Besides, the
time of drugs response evaluated by BMK needed to be assigned within 1 month. The patients’ BMK is suggested to be
observed regularly. The observation is the justifying key not only to determine the suitable amount of antiresorptive drugs as
well as the effective time response on the individual patients but also to help reduce patients’ medical cost.
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When the application of biochemical bone
markers (BMK) in monitoring the dose of antiresorptive
drugs with bCTx or beta crosslap is done, the reliability
of the test must be considered. The factors affecting
the bCTx levels are®?: time of the day(Circadian
variation), dietary and calcium intake, growth, age, sex
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hormone status and gender, fracture during the first 4
weeks of healing, bone turn over markers which increase
20-50% and remain elevated for 6 months to 1 year and
if patients have had a fracture in the previous year as
the vertebral fracture may cause the increase in BMK.

In 2004, Delma® reported the study on BMK
that played an important role in monitoring the
osteoporosis patients under the antiresorptive therapy.
He stated that the tests on the drug efficacy had to be
administered as early as possible at least within 3
months after the start of therapy. Furthermore, the
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adherence therapy such as a pause of taking medication
for 9 months after the therapy started was advised
because side effects of drug caused poor compliance.
But the meaningful and reliable results of BMD were
available after 1 to 2 years of treatment, in the mean
time, a 3-month treatment is for an ideal application of
BMK®), So the BMD change should not be waited for
2 years as IOF guidelines for BMK were available.
Delma also pointed that fracture risks could be
predicted. Approximately 50% of OP fractures occurred
in individuals who were identified as non-osteoporotic
(BMD below-2.5). However, BMK could help identify
individual problems at independent risks of BMD
measurements.

The result of cohort study during 10.2002 to
10.2003®revealed the patients monitored by BMK had
poor persistence 36.9% of daily Bisphosphonates and
54.6% of weekly Bisphosphonates.

The biochemical bone markers (BMK) in the
blood were firstly studied in Thailand by Prof. Emeritus
Narong Bunyarathavej MD at Siriraj Medical School,
Mahidol University, using Thai female adult subjects®.
In 2007, School of Medicine, Chulalongkorn University
began the extensive applications of BMK tests to
determine the rate of bone turn over®9.

During the first year of study, the BMK values
were confusing as they jumped higher and lower than
they were expected. However, the proper adjustments
improved the technique of blood tests, and the stable
and reliable BMK values were eventually obtained. As
a result, the treatment of osteoporosis patients had
become more efficient.

In addition, another useful application of BMK
values was also discovered by close observation along
with the study in 2007. It showed the BMK values were
used to determine a proper dose of anti-resorptive drugs.

Material and Method

The 2-year observation from 2008 to 2010
enrolled 362 subjects who were patients at the out
patient clinic, Chulalongkorn Hospital. Only 309
subjects were included in the program. The excluded
group was on the criteria that they did not strictly attend
the clinic as the schedule was designed and some of
them did not take the medication properly.

All subjects were females aged above 50 years
old and they could answer the 4 category questions:
(1) date of menopause (2) with or without previous
administration of osteoporosis drugs (3) risk factors of
osteoporosis and (4) any congenital disease, endocrine
disease liver disease and renal disease.
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The applications of antiresorptive drugs in
the observation were

1. Ibandronate 150 mg: Twelve 12 cases took
1 tab for one month, 3 cases took 1 tab for 1.5 months,
22 cases took 1 tab for 2 months, 35 cases took 1 tab for
3 months, 6 cases took 1 tab for 4 months, 6 cases took
1 tab for 5 months, 4 cases took 1 tab for 6 months and
1 casetook tab for 7 months.

2. Alendronate 10 mg: One case took 1 tab for
per 1 day, 8 cases took for 1 tab for per 2 days, 4 cases
took for 1 tab for per 3 days, 2 cases took for 1 tab for
per 4 days, 1 cases took for 1 tab for per 5 days, 2 cases
took for 1 tab for per 6 days, 2 cases took for 1 tab for
per 7 days, 3 cases took for 1 tab for per 8 days and 1
case f took or 1 tab for per 15 days.

3. Alendronate 70 mg- 14 cases took 1 tab for
1 week, 2 cases took 1 tab for 2 weeks, 5 cases took 1
tab for 3 weeks, 6 cases took 1 tab for 4 weeks, 3 cases
took 1 tab for 6 weeks, 2 cases took 1 tab for 8 weeks
and 3 cases took 1 tab for 12 weeks.

The observation time for 133 cases when
Bisphosphonates responded was divided to 3 types:
daily, weekly and monthly.

While the 2-year observation was progres-
sing, 3 types of blood BMK values: NMID, PINP, and
bCTx or Betacrosslaps were recorded. The first BMK
blood test was preprescription of antiresorptive
drugs. Then the test was taken every month after the
administration of drugs until the proper dose was
obtained. After that, the BMK test was done every 3
month to assure that the dose was right. Finally, the
follow-up tests were provided every 6 month.

The normal values of BMK in female from the
studies of Prof. Emeritus Narong Bunyarathavej MD®9
the means wereas follows: NMID =16.46 + 1.79 ng/ml,
PINP =445+ 19.92 ng/ml, bCTx=0.31 +0.169 ng/ml

In this paper, the examples of 3 subjects were
shown for more understanding of anti-resorptive drug

Example 1. Female, ‘O’ aged 55

Date BCTx Antiresorptive drugs and Dosage
23.5.08 0.801 Ibandronate 1 tab per 1 month
21.6.08 0.107 Off Ibandronate

20.7.08 0.26 Ibandronate 1 tab per 2 months
22.9.08 0.33 Ibandronate 1 tab per 2 months
20.11.08 0.35 Ibandronate 1 tab per 2 months
22.1.09 0.32 Ibandronate 1 tab per 2 months
19.6.09 0.29 Ibandronate 1 tab per 2 months
12.1.10 0.27 Ibandronate 1 tab per 2 months
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Example 2. Female ‘N’ aged 63

Group 2.

There was no history of antiresorptive drug
administration, but the CTx values were high than

Date BCTx Antiresorptive drugs and Dosage normal. Then, the antiresorptive drugs were
prescribed and the CTx later became lower than
31.8.08 0.54 Ibandronate 1 tab per 1 month normal. Thereafter, no more antiresorptive drugs
30.9.08 0.036 off were required during the 2-year study
28.10.08  0.16 off
27.12.08 0.23 Ibandronate 1 tab per 3 months Age Number
29.3.09 0.22 Ibandronate 1 tab per 3 months
26.9.09 0.25 Ibandronate 1 tab per 3 months 50-60 5
61-70 22
71 23
Example 3. Female ‘P’ aged 82 Total 50
Date BCTx Antiresorptive drugs and Dosage
Group 3. There was no history of antiresorptive drug ad-
9.2.08 0.408 Alendronate 10 mg 1 tab per 1 day ministration, but the CTx values were higher than
4.9.08 0.12 Alendronate 10 mg 1 tab per 2 days normal. The antiresorptive drugs were prescribed
6.3.09 0.15 Alendronate 10 mg 1 tab per 3 days until the CTx became normal or lower than normal,
511.09  0.20 Alendronate 10 mg 1 tab per 4 days but they were not stable. So the drugs were pre-
25210  0.26 Alendronate 10 mg 1 tab per 4 days scribed intermittently
30.4.10 0.28 Alendronate 10 mg 1 tab per 4 days
9.7.10 0.26 Alendronate 10 mg 1 tab per 4 days  Age Number
22.12.10  0.29 Alendronate 10 mg 1 tab per 4 days
50-60 10
. . 61-70 28
adjustment method with respect to the BMK values 74+ 18
especially the CTx value. Total 56
Results
The present study enrolled 309 Thai women.  Group 4. There was the history of antiresorptive drug ad-
They were classified by age into 3 groups. ministration for more than 1 year; and the CTx
values were lower than normal. The patients were
not required an antiresorptive drug during the 2-
Age Number year study
50-60 56 Age Number
61-70 116
71* 137 50-60 15
Total 309 61-70 37
71* 55
Total 107
The patients were observed on the 5-category
criteria:
Group 5. There was the history of antiresorptive drug ad-
Group 1. There was no history of antiresorptive drugs ministration for more than 1 year. The CTx values
administration. The CTx values were lower than were lower than normaL but later they became
normal. The subjects were not required any higher and the drugs were intermittently continued
antiresorptive drugs during these 2 years during the 2-year study
Age Number Age Number
50-60 7 50-60 19
61-70 13 61-70 16
71* 16 71* 25
Total 36 Total 60
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Ibandronate 150 mg

Prescribed dose

50-60

61-70

71+

Total

1 tab/m
1tab/1.5m
1tab/2 m
1tab/3 m
1tab/4 m
1tab/5m
1tab/6 m
1tab/7 m
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Alendronate 10 mg

Prescribed dose

50-60

61-70

71+

Total

1 tab/d
1tab/2 d
1tab/3d
1 tab/4 d
1tab/5d
1 tab/6 d
1 tab/7 d
1tab/8 d
1tab/15d
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Alendronate 70 mg

Prescribed dose

50-60

61-70

71+

Total

1 tab/wk

1 tab/2 wk
1 tab/3 wk
1 tab/4 wk
1 tab/6 wk
1 tab/8 wk
1 tab/12 wk
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Observation at the time of drugs efficacy (133 patients)

The observation time for 133 cases when
Bisphosphonates responded was divided to 3 types:

1. Daily type: there were 41.2% in 1 month,
29% in 2 months, 17.67% in 3 months and 11.7% in 4
months.

2. Weekly type: there were 53.8% in 1 month,
11.5% in 2 months and 34.6% in 3 months.

3. Monthly type: there were 51.1% in 1 month,
22.2% in 2 months, 23.3% in 3 months and 3.3% in 4
months.

Analysis

Today most of pharmaceutical companies
have come up with their own research and studies to
determine the dose factors of anti-resorptive drugs
which may cause an improper dose: over or under for
individual patients. According to the recommended
doses from pharmaceutical companies such as
Ibandronate which recommends 150 mg per month,
Alendronate 10 mg per day or 70 mg per week etc. the
patients could possibly take an over dose up to 3 times
of the actual amount. The patients receiving
Ibandronate, for example, had the BCTx values
decreasing to 0.08 which meant that the dose was over
by almost 4 times. If they continued the treatment, their
BCTx values possibly dropped to 0. This condition
could lead to no bone turn over and finally to bone
necrosis. Moreover, the drugs might have no effect on
some patients as their BCTx values were stable; the
continuation of treatment would be ineffective.

For the standard procedure of the
osteoporosis treatments, doctors are mostly relied on
the BMD tests based on WHO. The tests are classified
into 3 levels:

Level 1: SD is greater than 0.1 = normal.

Level 2: SD is between -1.0 and -2.5 =

Bisphosphonates

Time of response to drugs

One month Two months Three months Four months
Daily type 7 41.2% 5 29.4% 3 176% 2 11.7%
Weekly type 14 53.8% 3 115% 9 346% 0 0%
Monthly type 46 51.1% 20 22.2% 21 233% 3 3.3%

The observation time for 133 cases when Bisphosphonates responded was divided to 3 types:

1. Daily type: there were 41.2% in 1 month, 29% in 2 months, 17.67% in 3 months and 11.7% in 4 months

2. Weekly type: there were 53.8% in 1 month, 11.5% in 2 months and 34.6% in 3 months

3. Monthly type: there were 51.1% in 1 month, 22.2% in 2 months, 23.3% in 3 months and 3.3% in 4 months
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osteopenia.

Level 3: SDislessthan-2.50r SD at Level 2 +
fracture = osteoporosis.

At Level 1, there is no need to prescribe
antiresorptive drugs. The preventive measurement is
for Level Two. The antiresorptive drugs are used at
Level Three only.

However, this observation study found that
the patients certainly had high rate of bone turn over
when the high BCTx value was detected in any BMD
levels. This meant that the patients with this
characteristic could develop osteoporosis within 5 to
10 years. It would be late for the anti-resorptive drug
treatment. It can be concluded that assigning a treatment
according to patients’ BMD level is not the proper and
reliable procedure.

Moreover, the response of the patients to
each antiresorptive drug was not in the same pattern.
Some of them may need 2 to 5 times lesser dose than
the recommendations. In the mean time, some patients
showed irregular patterns, for instance, the BCTx rose
up higher than normal and they needed antiresorptive
drugs once in a while.

Both Delma® and Christgau et al®? studying
the use of BMK, i.e. beta-crosslaps or CTx in
determining the time when patients well responded to
the antiresorptive drugs found that the effective
responses occurred within 3-6 months after the start of
the Alendronate therapy.

The finding of this observation was that the
time of the drugs’ responses was determined in 1 month
after the treatment began on condition that the BMK
test needed to be done monthly.

Conclusion

The rate of bone turn over of an individual
patient is very independent and varied. It could change
up and down depending on many factors such as
environments, genes, etc. Therefore, observing
patient’s BMK regularly is the justifying key to
determine the appropriate and effective amount of
antiresorptive drugs to each patient and help reduce
the patient’s medical cost.

Discussion

The purpose of this report showed how to
adjust doses of the antiresorptive medication in order
to decrease the drug expense. Although the regular
BMK test is distinctly useful as it also is a preventive
measure for patients’ osteoporosis development, the
cost of test is quite high. It could be said that this is a
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disadvantage of BMK.

The result information of Risedronate,
Strontium Ranelate and Raloxefene was in a small
number as the monitoring process is still on. However,
they show the possibility of being measurement tools
for adjusting suitable doses which need to study
further.
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