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The aim of this work was to study the effect of two modalities of antiosteoporotic 
therapy in postmenopausal women at the level of biochemical markers of bone turnover 
such as bone specific alkaline phosphatase (BALP) and deoxypiridinoline (Dpd) as well as 
bone mineral density (BMD). The study included 87 patients with postmenopausal 
osteoporosis (OP). Group A consisted of 48 patients treated with alendronate (AL), 
whereas group B included 39 patients treated with hormone replacement therapy (HRT). 
BMD was measured by Lunar DPX 2000 device, on the lumbar spine and the femur, and 
bone markers (BM) were measured by commercial ELISA assays. There was a sta-
tistically significant decrease in the levels of BALP and Dpd after 6 weeks and 8 months 
of both types of therapy compared to the level of these markers before therapy. There 
was a statistically significant increase of BMD on both locations after 8 months of both 
therapies. In addition, there was a statistically significantly higher degree of changes of 
Dpd values in the group treated with AL than in the group treated with HRT. On the 
other hand, the changes in the level of BALP were significantly higher in the group 
treated with HRT. We concluded that the early effect of the two studied antiosteoporotic 
medications can be monitored by changes in the levels of BM. Dpd as bone resorption 
marker proved to be a better indicator of the efficiency of applied medications compared 
to bone formation markers such as BALP. Acta Medica Medianae 2015;54(3):5-11.  
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Introduction 
 
Osteoporosis (OP) is the most frequent sys-

temic, progressive, metabolic bone disease which 
is characterized by lowering the bone mass and its 
quality as well as by the dysfunction of micro - 
and macro - architecture of bone tissue (1). As a 
consequence, the bone is more fragile and at 
greater risk of fractures. It is estimated that more 
than 10% of the world population is under such 
risk (2). Postmenopausal osteoporosis (PmOP) is 
caused by the loss of estrogen, associated with 
the early menopause or the surgical removal of 

ovaries in a woman's generative period. In the be-
ginning, the bone mass loss is fast and emerges 
progressively (3). The changes which lead to OP 
are of low intensity, last for years and are not 
easily detectable with standard laboratory analysis 
and osteodensitometry. With the development of 
tests for measuring the markers of disease at the 
molecular level, it is possible to track the forming 
and resorption of bone.  

There is a wide range of drugs for OP treat-
ment, used to prevent bone fractures. In clinical 
practice, monitoring is very important, especially 
for the early success of therapy, which is not pos-
sible to monitor by osteodensitometry. Therefore, 
the number of studies concerning the significance 
of bone markers (BM) is rapidly increased. After 
OP diagnosing, before deciding the model of treat-
ment, it is necessary to evaluate the risk factors 
involved in its development. Bone formation mar-
kers (BFM) evaluate either synthetic activity of 
osteoblasts or procolagen metabolism after dis-
charging from osteoblasts. Bone resorption mar-
kers (BRM) reflect osteoclast activity and/or de-
gradation of collagen (4).  

BRM are associated with higher bone loss, 
regardless of changes in bone mineral density 
(BMD) (5) and correlate with a two times higher 
fracture risk (6). The use of deoxypyridinoline 
(Dpd) was studied in PmOP as well as in the eva-
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luation of the successfulness of the antiresorptive 
therapy (7, 8). The prospective EPIDOS study 
pointed to a strong connection between increased 
excretion of Dpd and the level of bone fracture risk 
(9). The evaluation of BM cannot substitute the 
osteodensitometry in OP diagnosis. However, ac-
cording to many authors, their determination is 
important for monitoring the efficiency of antire-
sorptive therapy, because BM levels correlate with 
the level of bone loss and new fractures. The early 
changes in BFM and BRM during the antiresorptive 
therapy are better indicators of fracture risks than 
the changes in BMD, measured one year later 
(10). 

 
Aim 
 
The aim of our work was to study the effects 

of two modalities of antiosteoporotic therapy 
(alendronate and hormone replacement therapy - 
HRT) at the level of BM and BMD. 

 
Methodology 
 
This study included patients diagnosed with 

PmO, treated at the Department for Osteoporosis 
at the Military Medical Academy. The inclusion cri-
teria for the study were: period of menopause 
lasting 5 or more years, patients who did not re-
ceive any therapy for OP and did not have any 
other systemic diseases or took drugs which could 
induce bone mass loss. All patients were divided 
into two groups, according to the therapy they re-
ceived. The first group (A) included 48 women 
diagnosed with PmOP, and after diagnosing the 
therapy included alendronate (AL) 70 mg/daily. 
The second group (B) included 39 women diag-
nosed with PmOP, and after diagnosing they were 
treated with continuous HRT (2 mg of 17 β estra-
diol and 1 mg of noretisteron acetate, daily). This 
group of women, along with proven OP, had post-
menopausal climacteric symptoms. All patients re-
ceived the supplement of calcium lactate gluco-
nate and calcium carbonate, in doses of 1 g daily 
and alphacalciodole, analogue of vitamin D, in do-
ses of 0.25 μg, three times a day.  

Bone density was measured by double-
energetic apsorptiometry of X rays (DXA) on Lunar 
DPX 2000, on the location of lumbar spine, L1-4, 
and femur. Received values for BMD were expres-
sed in g/cm2, and as T score. Measuring was made 
before treatment and after 8 months of therapy. 

Biological materials (blood and urine) were 
taken from all patients before starting the therapy, 
after 6 weeks, and after 8 months of therapy. Blo-
od was taken in the early morning (before 10 a.m. 
because of circadian variations) by punction from 
the cubital vein without anticoagulants. The pre-
pared serum samples were kept at -20°C until 
their use for BM detection by ELISA tests. Urine 
samples were collected in the early morning, be-
fore 10 a.m., and then kept at -20°C until use.  

The concentrations of BMs were determined 
in the collected biological samples. The level of 
bone specific alkaline phosphates (BALP) was 
determined in the serum, and the level of Dpd was 
determined in the urine. The levels of BALP and 
Dpd were determined by commercial ELISA tests 
produced by Metra Biosystems (USA). The con-
centration of BALP was expressed in U/L. The con-
centration of Dpd was corrected by creatinine va-
lues and expressed in nmol/mmol of creatinine. 

The results of BM and BMD were expressed 
as mean +/- SD. The changes in studied values 
after applying therapy were expressed in percents. 
The results were processed by using appropriate 
statistical methods (Student’s t-test, Rank sum 
test and a linear regression model) in GraphPad 
Prism ver. 5 (GraphPad Software, Inc., SAD). 

 
Results 
 
The group of patients treated with AL inclu-

ded 48 women with PmOP and the second group 
included 39 female patients treated with HRT. 
Table 1 shows the age, postmenopausal period, 
BMD and the values of BM of patients in both 
groups. The BMD was decreased and indicated the 
presence of osteoporosis. The values of BALP and 
Dpd in the both groups were increased compared 
to normal values.  

 
Table 1. Demographic, clinical characteristics and value 
of BM in patients before treatment with alendronate (AL) 

and hormone replacement therapy (HRT) 
 

 AL HRT 
Age (years) 58.22±8.59 49.1±3.31 

Postmenopausal 
period (years) 17.06±9.54 6.08±3.42 

BMD L1-4 
g/cm2 0.846±0.08 0.866±0.04 

T score (SD) –2.91±0.63 –2.73±0.34 
BMD femur 

g/cm2 0.649±0.08 0.664±0.05 

T score (SD) –2.75±0.58 –2.62±0.36 
BALP  (U/ml) 37.24±3.45 38.88±3.42 

Dpd (nmol/mmol 
creatinine) 5.92±1.06 16.01±0.96 

The values are expressed as mean ± SD 
 
We assessed the correlation between BM 

and BMD before the beginning of AL and HRT the-
rapy. Before starting therapy in the group A, BMD 
was correlated with BALP (L1-4 R=0.65, p<0.001; 
femur R=0.766, p<0.001) and Dpd (L1-4 R=0.402, 
p<0.01; femur R=0.508, p<0.001). In the group B, 
BMD was correlated with BALP (L1-4 R=0.367, 
p=<0.05; femur R=0.435, p<0.01), while it did not 
correlate with Dpd (L1-4 R=0.244, p>0.05; femur 
R=0.281, p>0.05).  

After the first 6 weeks and after 8 months of 
both types of therapy, there was a statistically sig-
nificant decrease of BALP value, compared to the  
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Figure 1. Levels of BALP before therapy, 6 weeks and 8 months after alendronate (AL) and hormone replacement 
therapy (HRT).Values are given as mean ± SD.*** p<0.001 compared to the corresponding levels before therapy 
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Figure 2. Levels of Dpd before therapy, 6 weeks and 8 months after alendronate (AL) and hormone replacement 
therapy (HRT). Values are given as mean ± SD.*** p<0.001, compared to the corresponding level before therapy 

p<0.01 level after 6 weeks of therapy compared to the level after 8 months of therapy 
 

 
level before therapy, but the difference of values 
measured after 6 weeks and after 8 months was 
not statistically significant in both groups (Figure 
1). In both studied periods in both groups, Dpd 
level was significantly lower, compared to the level 
before therapy. The differences between the stu-
died periods of times were also statistically sig-
nificant in the both groups of patients (Figure 2). 

The comparison of the BMD before and after 
8 months of AL therapy showed that there had 
been a statistically significant increase of BMD 
after 8 months therapy on both localizations (Figu-
re 3). During the 8 months of AL therapy, there 
was a 3.58±2.83% increase of BMD at L1-4 level 
and 5.5±7.5% on the femur. After 8 months of 
HRT, increase of BMD was also statistically sig-
nificant (Figure 3). In the group B there was a 
2.97±2.43% increase of BMD at L1-4 level and 
3.34±3.57% on the femur. The differences in the 
medication efficiency between the groups resulting 

in an increase of BMD were statistically insignifi-
cant. 

After 8 months of AL therapy, the correlation 
between BMD and BALP (L1-4 R=0.633, p<0.001; 
femur R=0.607, p<0.001) and Dpd (femur R= 
0.331, p<0.05) levels was detected, while 8 
months after HRT the measured BMD correlated 
only with the level of BALP (L1-4 R=0.326, p>0.05 
and femur R=0.449, p<0.05).  

Figure 4 shows the improvement in BM le-
vels (expressed as percentages) after treatment 
with AL and HRT. The results show that the chan-
ges in Dpd levels compared to the changes of 
BALP were significantly higher than the changes in 
BALP levels in both groups.  

One of our aims was to study the possible 
differences between the efficiency of AL and HRT, 
measured by an increased BMD and normalization 
of BM after 8 months of therapy protocols. Com-
paring the improvements in BMD after applying  
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Figure 3. Bone mineral density (g/cm2) before therapy and 8 months after alendronate (AL) and hormone 
replacement therapy (HRT). Values are given as mean ± SD. *** p<0.001 compared to the corresponding levels 

before therapy 
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Figure 4. Percentage of BM normalization 6 weeks and 8 months after alendronate (AL) and hormone replacement 
therapy (HRT). Values are given as mean ± SD. *** p<0.001 Dpd compared to BALP in each group for both 

studied periods p<0.001, p<0.01 compared to group B for both studied periods 
 

 
both of the chosen medications did not give any 
statistically significant differences in both measu-
red localizations - L1-4 (p>0.05) and femur (p> 
0.05). The results of changes of BM in per-cents 
after 6 weeks of therapy show that there was a 
significantly higher degree of changes of Dpd va-
lues in the group of patients treated with AL, com-
pared to the group treated with HRT. On the other 
hand, the changes of BALP were significantly hig-
her in the group treated with HRT, compared to 
the group treated with AL. The degree of changes 
of BM after 8 months of the treatment had the 
same trend as the results obtained after 6 weeks 
(Figure 4). 

 
Discussion 
 
During the first two years of menopause, 

degradation of bones is higher compared to their 

formation, while osteoblast activity slowly starts to 
grow from the third to the fifth year of meno-
pause, followed by changes of BALP and hydro-
xiproline values (11). The medications have a dif-
ferent influence on stabilizing the existing bone 
mass and its improvement, as well as preventing 
new fractures. Such a wide variety of antiosteo-
porotic medications enables us to choose an ade-
quate and individual treatment model for each 
patient. The HRT, bisphosphonates or combination 
of both therapies for the treatment of PmOP have 
been used today, because these drugs decrease 
bone mass loss and prevent fractures (12, 13).  

Our patients with PmO were treated with AL 
and HRT, and their effect was monitored by trac-
king the changes of BM values. Before starting the 
treatment, the level of measured markers in both 
groups of patients was significantly increased. In 
addition, there was a correlation between BM and 
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BMD. Similar results were also obtained by other 
authors (14, 15).  

In contrast, the values of Dpd and BDM, in 
the group of patients treated with HRT, did not 
have any correlation, which could be explained by 
the fact that our group of women had a lower 
average age and the menopausal period was 
shorter. In that period, the changes in BM values 
were higher than the simultaneous bone mass 
loss, which could be an answer for the obtained 
results. The results showing a large increase in the 
levels of pyridinoline and telopeptides during the 
first five years of menopause, followed by a sig-
nificant decrease in the following five years, are in 
line with this assumption (16). 

Alendronate therapy efficiency studies sho-
wed that after only 6 weeks this medication sig-
nificantly decreased the values of BALP and Dpd. 
The decrease of these parameters after 8 months 
of treatment was also significant. Further-more, 
the level of Dpd was significantly decreased com-
pared to the level measured after 6 weeks of the-
rapy. After 8 months of treatment, alendronate 
also contributed to a significant increase of BMD. 
Our results are in accordance with the results ob-
tained by many other authors who used BM for 
monitoring the efficiency of alendronate therapy. 
For example, after 3 months of alendronate the-
rapy, there was a significant decrease of BALP va-
lues, and after 6 months its levels were decre-
ased by about 25% in as much as 95% of patients 
(17). Bell et al. showed the same effects of alen-
dronate therapy applied in Afro-American women 
– a significant increase in BMD and reduction of 
BM levels, compared to the placebo group (18). 
Our results are also in line with the results ob-
tained by Ravn et al. (19) who demonstrated that 
BM is good indicator of alendronate antiresorptive 
therapy response. Similarly, Prinsloo and Hosking 
(20) pointed out that alendronate leads to BMD 
increase, which correlates with the decrease of 
BRM (Pyd, PICP), and the effect depends on the 
dosage. There were also correlations between the 
changes of values of PICP, PINP and OC after 6 
months of alendronate therapy and changes in 
BMD after 4 years (19). 

In our patients, the HRT significantly decre-
ased BM after 6 weeks of treatment. The decrease 
of BM level was also significant after 8 months of 
therapy, the levels of Dpd were significantly lower 
compared to the levels after 6 weeks of therapy, 
while the values of BALP were not significantly 
changed. The normalization of Dpd values was ob-
served after 6 months of estrogen application, 
compared to the group without therapy (21). The 
30% - 40% decrease of Pyd and Dpd by estrogen 
therapy was obtained in the study of Garnero et 
al. (22). Also, there was a significant increase in 
BMD after 8 months of treatment with HRT (12). 
The correlation between BMD and values of Dpd 
after 8 months of treatment with HRT could be  

explained by the fast inhibitory effect of estrogen 
on osteoclasts, and thereby on bone resorption.
The results of mutual  
comparison of percentage decrease of studied BM 
values show that Dpd is a significantly better indi-
cator of therapeutical effects than BALP. BRM re-
spond more quickly to medications such as alen-
dronate (during 1 month) compared to BFM which 
respond after 3 months. The degree of BM decre-
ase correlates with BMD increase after 24 months 
of alendronate therapy (23). A fact which also 
confirms the significance of BRM is the finding that 
tartarat resistant acid phosphatase of isoform 5b 
is the most sensitive and most specific marker for 
monitoring the efficiency of alendronate therapy 
(24). By studying the mutual connection between 
Pyd and telopeptide, Gerrits et al. showed that 
these two types of BM provide similar information 
about the degree and kinetics of bone resorption 
during menopause (increase during the first five 
years and slow decrease during the next five 
years) (16). The results of this study also showed 
that BRM are good indicators of bone metabolism 
disorder and the degree of its loss (16). According 
to these results we can say that BM, especially 
Dpd, as BRM, responded relatively quickly to the 
applied therapy before they become measurable 
by BMD changes.  

Our results showed that alendronate led to a 
significant decrease of Dpd, compared to HRT 6 
weeks and 8 months after applying the therapy 
protocols. BALP was significantly lower in patients 
treated with HRT, compared to patients treated 
with alendronate, but the percentage of decrease 
was less 8 months after the beginning of treat-
ment than after 6 weeks of therapy. This indicated 
that this marker is not a very reliable parameter in 
evaluating the efficiency of this type of therapy. 
Such finding could be explained by the effect of 
estrogen on osteoblasts (25). Hosking et al. (26) 
showed that alendronate has a better effect com-
pared to residronate measured by decreased valu-
es of PICP as soon as after 3 months, while BALP 
was significantly better only after 12 months of 
therapy. Better efficiency of alendronate compa-
red to calcitonine therapy, reflected in the increase 
of BMD followed by significant decrease values of 
BALP, OC and Pyd. According to these results, the 
usage of BM in evaluating the efficiency of dif-
ferent therapy modalities could be justified. After 
8 months of treatment there were not any signi-
ficant differences between BMD in patients whose 
underwent different modalities of therapy (27). 

 
Conclusion 
 
Our results showed that the early effect of 

two studied antiosteoporotic medications can be 
monitored by changes in the levels of BM. Dpd is 
has proved to be a better indicator of the effici-
ency of applied medications compared to BALP. 

 
 
 

 9 



Bone markers in monitoring of antiresorptive therapy in...                                                                           Tanja Džopalić et al. 

 
 

References 
 
 
 
 

1. Rodan GA and Martin TJ. Therapeutic approaches to 
bone diseases. Science 2000;289:1508-14. [CrossRef] 
[PubMed] 

2. Rusell G. Introduction: Bone metabolism and its 
regulation. In: Bone Markers. Biochemical and Clinical 
Perspectives. Ed. Eastell R et al. Martin Dunitz Ltd. 
London. 2001:1-26. [CrossRef]  

3. Kim MH, Choi YY, Han JM, Lee HS, Hong SB, Lee SG, 
et al. Ameliorative effects of Schizandra chinensis on 
osteoporosis via activation of estrogen receptor (ER)-
α/-β. Food Funct 2014;5(7):1594-601. [CrossRef] 
[PubMed] 

4. Wheater G, Elshahaly M, Tuck SP, Datta HK, van Laar 
JM. The clinical utility of bone marker measurements 
in osteoporosis. J Transl Med 2013;11:201. [CrossRef] 
[PubMed] 

5. Garnero P, Sornay-Rendu E, Duboeuf F, Delmas PD. 
Markers of bone turnover predict postmenopausal 
forearm bone loss over 4 years: The OFELY study. J 
Bone Miner Res 1999;14:1614-21. [CrossRef] 
[PubMed] 

6. Delmas PD, Eastel  R, Garnero P, Seibl MJ, Stepan J. 
Committe of Scientific Advisor of International 
Osteoporosis Foundation. The use of biochemical 
markers of bone turnover in osteoporosis. Osteoporosis 
Int 2000;(Supp 6): S2-17. [CrossRef] [PubMed] 

7. Kitatani K, Nakatsuka K, Naka H, Miki T, Morii H, 
Nishizawa Y. Clinical usefulness of measurements of 
urinary deoxypyridinoline (DPD) in patients with 
postmenopausal osteoporosis receiving intermittent 
cyclical etidronate: advantage of free form of DPD 
over total DPD in predicting treatment efficacy. J 
Bone Miner Metab 2003;21(4):217-24. [PubMed] 

8. Uebelhart D, Schlemmer A, Johansen JS, Gyneyts E, 
Christiansen C, Delmas PD. Effects of menopause and 
hormone replacement therapy on the urinary 
excretion of pyridinium crosslinks. J Clin Endo Met 
1991;72:367-73. [CrossRef] [PubMed] 

9. Robbins JA, Schott AM, Garnero P, Delmas PD, Hans 
D, Meunier PJ. Risk factors for hip fracture in women 
with high BMD: EPIDOS study. Osteoporos Int 
2005;16(2):149-54. [CrossRef] [PubMed] 

10. Bauer DC, Black DM, Garnero P, Hochberg M, Ott S, 
Orloff J, et al. Reduction in bone turnover predicts 
hip, non-spine, and vertebral fracture in alendronate 
treated women: The Fracture Intervention Trial. J 
Bone Miner Res 2002;17(suppl 1):S187.Abstract F106.  

11. Mazzuoli G, Acca M, Pisani D, Diacinti D, Scarda A, 
Scarnecchia L, et al. Annual skeletal balance and 
metabolic bone marker changes in healthy early 
postmenopausal women: results of a prospective 
study. Bone 2000;26(4):381-86. [CrossRef] [PubMed] 

12. Gambacciani M, Vacca F. Postmenopausal osteoporosis 
and hormone replacement therapy. Minerva Med 
2004;95(6):507-20. [PubMed] 

13. Eastell R, Walsh JS, Watts NB, Siris E. Bisphosphonates 
for postmenopausal osteoporosis. Bone 2011; 49 
(1):82-8. [CrossRef] [PubMed] 

14. De la Piedra C, Traba ML, Cabrera CD, Henriquez MS. 
New biochemical markers of bone resorption in the 
study of postmenopausal osteoporosis. Clin Chim 
Acta 1997;265:225-34. [CrossRef] [PubMed] 

15. Garnero P, Sornay-Rendu E, Chapuy M, Delmas PD. 
Increased bone turnover in late postmenopausal 

women is a major determinant of osteoporosis. J Bone 
Miner Res 1996;11:337-49. [CrossRef] [PubMed] 

16. Gerrits MI, Vecht-Hart IM, Oldenhave A, Thijssen 
JHH. Comparison of urinary bone resorption markers 
in women of 40-70 years; day-to-day and long-term 
variation in individual subjects. Maturitas 1998; 
30:247-55. [CrossRef] [PubMed] 

17. Kress BC, Mizrahi IA, Armour KW, Marcus R, Emkey 
RD, Santora AC 2nd. Use of bone alkaline phosphatase 
to monitor alendronate therapy in individual 
postmenopausal osteoporotic women. Clin Chem 
1999;45:1009-17. [PubMed] 

18. Bell NH, Bilezikian JP, Bone HG, Kaur A, Maragoto A, 
Santora AC, et al. Alendronate increases bone mass 
and reduce bone markers in postmenopausal african-
american women. J Clin Endocrin Metab 2002; 86(6) 
:2792-97. [CrossRef] [PubMed] 

19. Ravn P, Thompson DE, Ross PD, Christiansen C. 
Biochemical markers for prediction of 4-year response 
in bone mass during bisphosphonate treatment for 
prevention of postmenopausal osteoporosis. Bone 
2003;33(1):150-58. [CrossRef] [PubMed] 

20. Prinsloo PJJ and Hosking DJ. Alendronate Sodium in 
the Management of Osteoporosis. Ther Clin Risk 
Manag 2006; 2(3): 235–49. [CrossRef] [PubMed] 

21. Chesnut CH, Bell NH, Clark GS, Drinkwater BL, English 
SC, Johnson CC Jr. et al. Hormone replacement 
therapy in postmenopausal women: Urinary N-
telpeptide of type I collagen monitors therapeutic 
effect and predicts response of bone mineral density. 
Am J Med 1997;102:29-37. [CrossRef] [PubMed] 

22. Garnero P, Gineyts E, Arbault P, Christiansen C, 
Delmas PD. Different effects of bisphosphonate and 
estrogen therapy on free and peptide-bound bone 
cross-link excretion. J Bone Miner Res 1995;10:641-
49. [CrossRef] [PubMed] 

23. Garnero P, Shih WJ, Gineyts E, Karpf DB, Delmas PD. 
Comparison of new biochemical markers of bone 
turnover in late postmenopausal osteoporotic women 
in response to alendronate treatment. J Clin 
Endocrinol Metab 1994;79:1693-1700. [PubMed] 

24. Nenonen A, Cheng S, Ivaska KK, Alatalo SL, 
Lehtimäki T, Schmidt-Gayk H, et al. Serum TRACP 5b 
is a useful marker for monitoring alendronate 
treatment: comparison with other markers of bone 
turnover. J Bone Miner Res 2005;20(10):1804-12. 
[CrossRef] [PubMed] 

25. Almeida M, Iyer S, Martin-Millan M, Bartell SM, Han 
L, Ambrogini E, et al. Estrogen receptor-α signaling in 
osteoblast progenitors stimulates cortical bone accrual. 
J Clin Invest 2013;123(1):394–404. [CrossRef] 
[PubMed] 

26. Hosking D, Adami S, Flesenberg D, Andia JC, Välimäki 
M, Benhamou L, et al. Comparison of change in bone 
resorption and bone mineral density with once-weekly 
alendronate and daily residronate a randomized, 
placebo-controlled study. Curr Med Res Opin 2003; 
19(5):383-94. [CrossRef] [PubMed] 

27. Adami S, Passeri M, Ortolani S, Broggini M, Carratelli 
L, Caruso I, et al. Effects of oral alendronate and 
intranasal salmon calcitonin on bone mass and 
biochemical markers of bone turnover in 
postmenopausal women with osteoporosis. Bone 
1995;17:383-90. [CrossRef] [PubMed] 

 
10 

http://dx.doi.org/10.1126/science.289.5484.1508
http://www.ncbi.nlm.nih.gov/pubmed/10968781
http://dx.doi.org/10.1044/ssod11.2.2-a
http://dx.doi.org/10.1039/c4fo00133h
http://www.ncbi.nlm.nih.gov/pubmed/24881676
http://dx.doi.org/10.1186/1479-5876-11-201
http://www.ncbi.nlm.nih.gov/pubmed/23984630
http://dx.doi.org/10.1359/jbmr.1999.14.9.1614
http://www.ncbi.nlm.nih.gov/pubmed/10469291
http://dx.doi.org/10.1007/s001980070002
http://www.ncbi.nlm.nih.gov/pubmed/11193237
http://www.ncbi.nlm.nih.gov/pubmed/12811626
http://dx.doi.org/10.1210/jcem-72-2-367
http://www.ncbi.nlm.nih.gov/pubmed/1991806
http://dx.doi.org/10.1007/s00198-004-1661-y
http://www.ncbi.nlm.nih.gov/pubmed/15185066
http://dx.doi.org/10.1016/S8756-3282(00)00242-8
http://www.ncbi.nlm.nih.gov/pubmed/10719282
http://www.ncbi.nlm.nih.gov/pubmed/15785435
http://dx.doi.org/10.1016/j.bone.2011.02.011
http://www.ncbi.nlm.nih.gov/pubmed/21349354
http://dx.doi.org/10.1016/S0009-8981(97)00131-9
http://www.ncbi.nlm.nih.gov/pubmed/9385464
http://dx.doi.org/10.1002/jbmr.5650110307
http://www.ncbi.nlm.nih.gov/pubmed/8852944
http://dx.doi.org/10.1016/S0378-5122(98)00062-0
http://www.ncbi.nlm.nih.gov/pubmed/9881324
http://www.ncbi.nlm.nih.gov/pubmed/10388477
http://dx.doi.org/10.1210/jcem.87.6.8575
http://www.ncbi.nlm.nih.gov/pubmed/12050252
http://dx.doi.org/10.1016/S8756-3282(03)00168-6
http://www.ncbi.nlm.nih.gov/pubmed/12919710
http://dx.doi.org/10.2147/tcrm.2006.2.3.235
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC1936260/
http://dx.doi.org/10.1016/S0002-9343(96)00387-7
http://www.ncbi.nlm.nih.gov/pubmed/9209198
http://dx.doi.org/10.1002/jbmr.5650100418
http://www.ncbi.nlm.nih.gov/pubmed/7610936
http://www.ncbi.nlm.nih.gov/pubmed/7989477
http://dx.doi.org/10.1359/JBMR.050403
http://www.ncbi.nlm.nih.gov/pubmed/16355501
http://dx.doi.org/10.1172/JCI65910
http://www.ncbi.nlm.nih.gov/pubmed/23221342
http://dx.doi.org/10.1185/030079903125002009
http://www.ncbi.nlm.nih.gov/pubmed/13678475
http://dx.doi.org/10.1016/S8756-3282(95)00262-6
http://www.ncbi.nlm.nih.gov/pubmed/8573412


Acta Medica Medianae 2015, Vol.54(3)  Bone markers in monitoring of antiresorptive therapy in... 

ZNAČAJ MARKERA KOŠTANOG METABOLIZMA U 
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Cilj rada bio je praćenje efekata antiresorptivne terapije kod žena u postmeno-
pauzalnom periodu na osnovu nivoa markera koštanog metabolizma – koštane spe-
cifične alkalne fosfataze (ALP) i deoksipiridinolina (Dpd), kao i mineralne gustine kos-
tiju (BMD). Ispitivanje je obuhvatilo 87 bolesnica sa osteoporozom u postmenopauzi 
(OP). Grupu A je činilo 48 bolesnica na terapiji alendronatom (AL), dok je u grupi B bilo 
39 na hormonskoj terapiji (HRT). Na aparatu Lunar DPX 2000 meren je BMD lumbalnog 
dela kičme i femura, a nivo markera određivan komercijalnim ELISA testovima. Anali-
zom rezultata utvrđen je statistički značajno smanjen nivo ALP-a i Dpd u obe grupe 
ispi-tanica nakon 6 nedelja i 8 meseci terapije u poređenju sa vrednostima pre terapije. 
Zapažen je porast BMD-a nakon osmomesečne terapije pomoću oba preparata. 
Utvrđen je značajno veći nivo Dpd u grupi tretiranih AL-om nego kod lečenih HRT-om. 
Sa druge strane, promene u vrednostima ALP-a bile su znatno više u grupi na terapiji 
HRT-om. Iz navedenog se zaključuje da se efekti terapije dva ispitivana antiosteo-
porotična preparata mogu pratiti preko nivoa markera. Pokazano je da je Dpd, kao 
marker koštane resorpcije, bolji indikator efikasnosti terapije nego ALP, marker for-
miranja kostiju. Acta Medica Medianae 2015; 54(3):5-11. 

Ključne reči: osteoporoza, markeri koštanog metabolizma, alendronat, 
hormonska terapija 
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