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Qrsemr

Background: Recently long-term safety of bisphosphonate raises issues about the dura-
tion of therapy. We examined the effects of a drug holiday (DH) on bone mineral density
(BMD) and bone turnover markers. Methods: In Korean, 125 women of 50 years of age
or older with T-score <-3.0 of their lumbar or left femoral BMD initiated bisphosphonate
from 1999 based on retrospective chart review. 125 patients who had used bisphospho-
nate =5 years started DH in 2006. Lumbar (L1-4), left femoral neck, total BMD, serum
parameter (B-crossLaps [CTx], phosphorus, total calcium, total alkaline phosphatase),
and urinary parameter (calcium/creatinine ratio) were measured before, the time of
starting, and after DH. Results: After DH, lumbar, femoral neck and total BMD did not
change significantly (0.757 £0.093—0.747 £0.102, P=0.135, 0.567 =0.079—0.560 &
0.082, P=0.351,0.698 £ 0.008—0.691 £ 0.090 g/cm?, P=0.115, respectively). Serum CTx
and total alkaline phosphatase were increased significantly (0.205+0.120—0.791 %
0.44 ng/mL, P<0.001, 54.52 % 13.40—60.42 £ 15.543 IU/L, P=0.001, respectively). Uri-
nary calcium/creatinine ratio increased significantly (0.132+£0.076—0.156 +0.093,
P=0.012). Conclusions: A DH could be cautiously considered in patients with long-term
use of bisphosphonate if there is a concern about severe suppression of bone turnover
with respect to long-term use because insignificant changes of BMD and significant in-
crease of bone turnover markers are shown during the period.
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INTRODUCTION

Osteoporosis is a common metabolic bone disease with spectrum ranging from
asymptomatic bone loss to disabling hip fracture. The objective of osteoporosis
treatment is to maintain skeletal health and prevent bone fracture.[1] Bisphos-
phonate is the most commonly used medication to prevent and treat osteoporo-
sis in Korea. Several studies have reported relationships between medication per-
sistence and reduced fracture risk.[2-4] Highly persistent patients showed signifi-
cant reduction of relative risk for all fractures, while poor compliers had higher
and increased risk of fractures. Currently, bisphosphonate therapy raises issues
about adverse events with many years of taking bisphosphonates — osteonecro-
sis of the jaw (ONJ), severely suppressed bone turnover, atrial fibrillation, subtro-
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chanteric fracture, and esophageal cancer.[5-9] To avoid
such adverse events of long-term treatment, stopping the
medication after 5 years of usage and using anabolic agents
& other schedule and doses of bisphosphonate were sug-
gested.[10] Additionally drug holiday (DH) was also sug-
gested since 1 year of DH was not associated with increase
in vertebral and hip fractures[11] and even with one year
after discontinuation of bisphosphonate treatment, spine
and femoral neck bone mineral density (BMD) remained
higher that placebo group.[12] The purpose of this study is
to observe the effects of a‘DH’ on BMD and bone turnover
marker during bisphosphonate therapy in Korean women
with osteoporosis.

METHODS

The study was designed based on retrospective chart re-
view and the study population consisted of 125 women
aged 67.0 years old (50-81 years old) with osteoporosis (T-
score<-3.0 ; lumbar spine or femur of dual energy X-ray
absorptiometry [DXA]) who initiated bisphosphonate be-
tween 1999 and 2004. The percentage of coefficient of
variation (CV) of DXA (Hologic Discovery; HOLOGIC, Inc.,
Bedford, MA, USA) were 0.022% at L1-4, 0.046% at femoral
neck, and 0.038% at total femur. If the patients had taken
bisphosphonate more than 5 years, 1 year of “DH” was
started in 2006. During the DH, bisphosphonate and calci-
um were at almost switched to alfacalcidol (0.5 pg) or cal-
citriol (0.25 pg), and calcium (158-600 mg) at almost pa-
tients. We prescribed one of three treatment regimens
(daily, weekly, monthly) and divided these patients into
alendronate (n=59), risedronate (n=58), and ibandronate
group (n=8). And also lumbar and left femoral neck and
total BMD, serum parameter (B-crossLaps [CTx; Roche Di-
agnostics, Mannheim, Germany, reference range 0.13-0.58
ng/mL], albumin, phosphorus, total calcium, and total al-
kaline phosphatase), and urinary parameters (fasting urine
calcium, phosphorus, and creatinine) were measured 1
year before and after the DH. Non-parametric and paired
T-test (Wilcoxon Signed Ranks Test) were used for compar-
ing the parameters before and after the dug holiday using
SPSS software version 20 (SPSS Inc., Chichago, IL, USA). Al-
though the study was designed based on retrospective
chart review, the study was started after the approval of
Institutional Review Board (IRB).
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1. Baseline characteristics at the time of DH

The baseline characteristics of the 125 patients are shown
in Table 1. Mean age was 67.016.7 years, with mean BMI
23.112.9 kg/m?, and the duration of bisphosphonate ther-
apy was average 6.1t 1.3 years.

2. Changes of BMD

BMD was measured annually during bisphosphonate
treatment. We compared the BMD at 1 year before starting
DH, on the starting year, and 1 year after the DH for 125
patients who had taken bisphosphonate more than 5 years.
Changes of lumbar (L1-4) BMD between the time of start-
ing and 1 year after the DH was insignificant (0.757 +0.093
—0.747 £0.102 g/cm?, P=0.135). Changes of femoral neck
and total BMD were not significant (0.567 £0.079 —0.560
+0.082, P=0.351, 0.698 +0.008—0.69110.090 g/cm?,
P=0.115 respectively (Fig. 1, Table 2).

3. Changes of serum and urinary parameters
After one year of DH, serum CTx and total alkaline phos-
phatase were increased significantly (0.21+0.12—0.79+
0.44 ng/mL, P<0.001, 54.5+13.4—60.4+15.5 IU/L,
P=0.001 respectively). Serum phosphorus was increased

Table 1. Baseline characteristics of study patients

Demographies Total (n=125)
Age (yr) No. (%)
Mean 67.0£6.7
>70 48(38.4%)
60< <70 60 (48.0%)
50< <60 17 (13.6%)
Height (cm) 152.1+13.7
BMI (kg/m?) 23.1£29
Duration of Bisphosphonate Use (yr) 6.1£1.3
Mean BMD (g/cm?)
[2-4 0.757+0.093
Femur neck 0.567+0.079
Femur total 0.698+0.008
Serum CTX (ng/mL) 021£0.12
Total ALP (IU/L) 545+13.4
Serum phosphorus (mg/dL) 36+04
Corrected calcium (mg/dL) 9.0+04
Uca/Uer (mg/mg) 0.13+0.08
Uphusphorus/Ucr (mg/mg) 052 + 020

Data are given as mean values £ SDs.
BMD, bone mineral density; ALP, alkaline phosphatase; CTX, C-terminal
crosslinked telopeptides of type | collagen; SD, standard deviation.
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insignificantly (3.6 £0.4—4.0£0.4 mg/dL, P=0.258). Cor-
rected serum calcium was decreased significantly (9.0
0.4—8.91+0.8 mg/dL, P=0.02) (Table 2). Urinary calcium/
creatinine ratio was increased significantly (0.132 £0.08—
0.16 £0.09 mg/mg, P=0.012), but urinary phosphorus/
creatinine ratio was insignificantly changed.

BMD (g/cm?)
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Fig. 1. Changes of bone mineral density (BMD) in lumbar spine (1-4)
and femur before and after the drug holiday (DH).
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DISCUSSION

Osteoporosis is a common metabolic bone disease and
an important cause of fracture in postmenopausal women.
To achieve the maximum effects from bisphosphonate
treatment, it is very important to keep taking medicine
persistently. Compliance with bisphosphonate therapy is
associated with a lower risk of osteoporotic fractures. Al-
though long-term treatment with bisphosphonate has
benefits on fracture reduction undoubtedly, there are some
issues with respect to long-term safety. Since alendronate
has received U.S. Food and Drug Administration (FDA) ap-
proval for the treatment of osteoporosis in 1995, oral alen-
dronate (daily and weekly formulation in 1998, 2001 re-
spectively) has begun to be used in Korea. Also risedronate,
ibandronate and zoledronic acid have been approved and
currently used thereafter.

Since ONJ,[5] a traumatic fractures due to severe sup-
pressed bone turnover (SSBT),[6] atrial fibrillation,[7] sub-
trochanteric fracture,[8] and esophageal cancer,[9] were
reported after the introduction of bisphosphonate for the
treatment of osteoporosis, long-term safety of bisphos-
phonate use has been issued. With respect to long-term
safety, previous reports were not problematic except 2 rare
conditions, ONJ and atypical fractures.

Because bisphosphonate are tightly bound to bone after
absorption and gradually released over months or years
after treatment is stopped, which raises issues about both
the possibility of stopping therapy and adverse events
with long-term use, a DH was suggested concerning above
possibilities.[13] A DH does not mean stopping the medi-
cation, but is a period between stop and restart of bispho-
phonate therapy. During DH, we switched from bisphos-

Table 2. Changes of serum and urine parameters before and after the drug holiday

Before D.H. Pvalue D.H. After D.H. Pvalue
Serum CTX (ng/mL) 021£0.12 0.765 021£0.12 0.79+0.44 <0.001
Total ALP (IU/L) 5524137 0.458 545+13.4 60.4%155 0.001
Serum phosphorus (mg/dL)) 36+04 0.736 36+04 40104 0.258
Corrected calcium (mg/dL) 9.1+06 0.635 91+04 8.9+0.8 0.020%
Uca/Uer (mg/mg) 0.21£0.24 0.03 0.134+0.08 0.16%0.09 0.012%
Ughosphorss/Uer (Mg/mag) 0.61+0.44 0.57 0.522+0.20 0.61+0.44 0.165
Values are mean values £SDs. D.H., drug holiday.
Comparison were carried out using t test. Values are mean values + SDs.
All data were compared with those of the DH.
“The mean difference is significant at the 0.05 level compared to DH.
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phonate and calcium to alfacalcidol (0.5 pg) or calcitriol
(0.25 pg) and calcium (158-600 mg) because of approved
drug for osteoporosis in Korea. Nevertheless, there is no
strong evidence to provide guidance regarding how long
to treat with bisphosphonate or how long the DH should
continue.[14]

In this study, effects of 1 year of DH on BMD and bone
turnover markers in postmenopausal osteoporosis using
bisphosphonate for more than five years were observed.
Our study shows spine and hip BMD changed insignifi-
cantly after the DH, but serum CTx and total alkaline phos-
phatase were increased significantly. Corrected calcium
was decreased meaningfully, but level was within normal
ranges. Urinary calcium/creatinine ratio was increased sig-
nificantly. However, changes of bone turnover markers and
BMD between 1 year before DH and the time of DH were
observed not significantly. The results of insignificant
changes of BMD and significant increase of serum CT, to-
tal alkaline phosphatase, and urinary calcium/creatinine
ratio after cessation of treatment suggest that the BMD is
not influenced and increased bone remodeling recovers
bone suppression after 1 year of DH. It is very hard to ex-
plain the decrease of urinary calcium/creatinine ratio at
the time of starting DH compared with that of 1 year be-
fore DH, we could speculate that long-term use of bisphos-
phonate leading to bone suppression may cause reduction
of calcium release from bone and decrease of urinary calci-
um excretion. In the subanalysis of alendronate, risedro-
nate, and ibandronate group, there were no significant dif-
ferences between three groups (date not shown). We Fur-
ther studies will be needed to clarify unexplained result.
Limitations of this study are; 1) there are no data compar-
ing between the patients with DH and without DH, 2)
bone resorption marker after the DH could not be com-
pared with basal level before initiating bisphosphonate
therapy, because urinary deoxypyridinoline/creatinine was
only available as a bone markers when initiate treatment.
However, change of bone resorption marker after the DH
could be observed using serum CTx. In this study, 1 year
off the drug is expected to affect no change of BMD, in-
crease bone turnover markers, and be considered to have
a positive effect on bone metabolism at least recovering
the suppression of bone turnover due to long-term use of
bisphosphonate, 3) since number of subjects in this study
were small, more subjects will be needed to clarify the ef-
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fects of DH.

CONCLUSION

Since at least one year of DH did not influence lumbar
and femoral BMD, but significantly increased bone turn-
over markers, one year of DH could be considered cau-
tiously concerning the severe suppression of bone turn-
over with respect to long-term safety of bisphosphonate
use. This study would suggest the possibility of the DH af-
ter long period of bisphosphonate treatment.
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