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The effect of risedronate treatment on bone turnover
markers in patients with hip fracture

Kalga kiriklaninda risedronat tedavisinin kemik yikum iiriinlerine etkisi
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Amag: Osteoporotik kalga kirigi geciren hastalarda risedro-
nat tedavisinin kemik rezorpsiyonu uizerindeki etkileri, id-
rarda N-telopeptid duizeylerine bakilarak aragtirild.
Calisma plani: Minor travma sonrasi femur intertrokan-
terik veya boyun kirigi nedeniyle cerrahi tedavi goren 46
kadin hasta (ort. yas 75) bagvuru sirasina gore numaralan
dirildi. Bk sayili hastalarin olusturdugu tedavi grubuna
(26 hasta; ort. yag 77+5) ameliyat sonrasi besinci gunden
itibaren oral risedronat 5 mg/giin verilmeye baglandi. Cift
sayil1 hastalara (20 hasta; ort. yag 73+6) ise kontrol grubu
olarak herhangi bir ila¢ tedavisi uygulanmadi. Paget has-
talig1 ve osteoporoz nedeniyle tedavi gormekte olan veya
bobrek yetmezligi bulunan olgular ¢aligma dig1 birakildr.
Hastalarin tumiinden yatiglarinin ertesi sabahi ve hastane
ye yatiglarinin iigiincui ayinda idrar ornekleri alindi. Calig
ma sonunda Osteomark NTx ELISA laboratuvar kiti ile
ikinci gun ve 90. giin idrarlarinda, kemik yikim urinlerin
den biri olan N-telopeptid duzeylerine bakildi.

Sonuglar: Risedronat tedavisi goren grupta idrar N-telo-
peptid duzeyi tedavi dncesine gore ortalama %49.7 dusus
gosterirken (p<0.0001), kontrol grubunda %35.8 artig gos-
terdi. Risedronat tedavisi goren hastalarin idrarindaki ke
mik yikim gostergelerindeki azalma, kontrol grubuna go-
re anlaml idi (p<0.0001).

Cikarmmlar: Minor travma sonrasi kalga kirigi geciren
hastalarda tekrar kirik riskinin azaltilmasi i¢in risedronat
tedavisinin kemik yikiminin azaltilmasinda etkili oldugu
goruldi.

Anahtar sozciikler: Kemik yogunlugu/ilag etkisi; etidronik asit/
terapotik kullanim; kalca kirigyetyoloji; osteoporoz, postmenopoz/
komplikasyon.

Objectives: The effect of risedronate treatment on bone
resorption was investigated quantitatively by measuring N-
telopeptide levels in urine of patients with hip fracture.

Methods: Forty-six women (mean age 75 years) who
underwent surgical treatment for intertrochanteric or
femoral neck fractures due to minor trauma were di
vided into two groups according to the order of presen-
tation. One group (26 patients; mean age 77+5 years)
received oral risedronate 5 mg/day after the fifth post-
operative day, while the other group (20 patients; mean
age 736 years) received no drug treatment. Patients
who had been on treatment for Paget’s disease or osteo-
porosis or those with renal failure were excluded. Urine
samples were collected from all the patients on the sec-
ond day of hospitalization and at the end of three
months to measure N-telopeptide levels, one of the
bone turnover markers, with the use of the Osteomark
NTx ELISA laboratory Kkit.

Results: The mean urine N-telopeptide level decreased by
49.7% at the end of three months of treatment with rise-
dronate (p<0.0001), whereas there was a 5.8% increase in
the N-telopeptide level of the control group. The two groups
differed significantly with respect to the levels of bone
resorption at the end of three months (p<0.0001).

Conclusion: Risedronate treatment was found effective
in decreasing bone resorption and thus in reducing the risk
for refractures in patients with hip fractures due to minor
trauma.

Key words: Bone density/drug effects; etidronic acid/therapeu-
tic use; hip fractures/etiology; osteoporosis, postmenopausal/
complications.
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Osteoporosis is defined as a disease which is
characterized by reduced bone mineral density
(BMD), micro-architectural detoriation of bone tis-
sue followed by the increase of bone fragility and
susceptibilty to fractures."! Diagnosis of osteoporo-
sis may be made by a SD (standart deviation) score
under -2.5 of young population’s mean score. Dual
energy X-ray absorptiometry (DEXA) is the golden
standart for measuring BMD, but it is not showing
acute changes at the begining phase or the effective-
ness of a pharmacological treatment. Further tests
may be required to follow the response to treat-
ment.”

Hip fractures due to osteoporosis is commonly
seen in elder patients and medical treatment is rec-
ommended in addition to surgery.®* Some drugs
like calcium,” calcitonin,® raloxifen,” teriparatid®
and bisphosphanate group”'? are pharmacological
agents used for osteoporosis treatment. Bone loss in
osteoporosis can be shown by the bone turnover
markers in the urine.!"” There are various methods
that can measure turnover markers in urine. Urine N-
telopeptide level is a highly sensitive marker of bone
turnover.™

In our study, efficacy of oral risedronat treatment
is researched by measuring N-telopeptide levels in
urine, to our patients admitted to our clinic with hip
fractures with minor trauma.

Patients and method

Between February 2004 and September 2004, 66
women submitted to our hospital between age 60-90
with intertrochanteric or neck femoral fractures with
minor traumas were included in this study . They all
signed informed consent forms. During registration
process, 3 patients with renal failure, 3 patients that
were already taking osteoporosis treatment and 1
patient with pagets disease were excluded from the
study.

All patients were recorded with their admission
order. Patients were divided into two groups. Upon
their hospitilization order, odd numbered patients
were formed the treatment group and oral risedronat
Smg/day was started at Sth post operative day. Even
numbered patients formed the control group and
received no drug treatment. In the 3 month control, 3
of the patients deceased, 6 patients lost in the follow
up and 4 patients diagnosed with renal failure They

also excluded from the study. Finally the study group
consisted 46 patients ( mean age 75) . There were 26
(mean age 77+5) patients in the treatment group and
20 patients (mean age 73+6) in the control group.

Urine samples were taken from all patients on the
second day of hospitilization and placed in sterile uri-
nary containers. Patient’s initals and recorded num-
bers were written on the container and they were
frozen and stored at -20° until analyzed. Blood urea
and creatinin levels of patients were evaluated to
asess renal function. Evaluation for urine creatinine
clearances, 24 hour urine were collected.Also at 3rd
month follow up, patients first morning urine sam-
ples were taken again in another sterile urinary con-
tainer and stored under same conditions. Urinary cre-
atinine clearences were measured same day.

Osteomark (Ostex International Inc., Seattle, WA,
ABD) NTx ELISA laboratory kits were used to ana-
lyze urine NTx levels. Urine samples kept at room
temparature for 12 hours before they were studied.
After ELISA tests, values we calculated due to a
standart measurement curve from spectrophotometri-
cally detected optic densities. Values are corrected
upon urine creatinine values and nM BCE/mM were
converted to creatinin’s unit.

Treatment and control group patients’s urine sam-
ples were studied to research the difference between
Urine N-telopeptide levels. GraphPad Prisma V.3 sta-
tistics package program ( GraphPad Software, San
Diego, CA, ABD) was used to evaluate the results.
In data analyses,descriptive statistical methods
(mean, standart deviation ) were used. Also Mann-
Whitney U test was used to compare two groups and
Wilcoxon test was used in two group variance analy-
ses. P<0.05 was taken as cut off point of significan-

cy.
Results

There were no significant diffeences between
demographic datas of patient groups. (p>0.05).

Mean begining urine NTx level for oral rise-
dronate treatment group was 67.8+24.3 nM
BCE/mM ( distribution 43.7-118) creatinin.After
three months of treatment mean urine NTx values
were 34.1+ 9.4 nM BCE/mm (distribution 19.6-
52.7). In this group mean urine N-telopeptide level
decreased by %49.7 at the end of three months peri-
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od of treatment. This decrease was statistically sig-
nificant. (p<0.0001).

Mean beginning urine NTx level for control
group was 61.7+34.1 nM BCE/mM (distribution
43.4-158). This group’s mean urine NTx level at the
end of three months was 65.3+37.9 nM BCE/mM
(distribution 44.3-172). The mean urine NTx level
of control group increased by 5.8%. There was a
8.9% increase in mean urine NTx level in control
group, but in three patients (15%) levels decreased
by %?2.6.

The decrease in born turnover product markers in
urines of patients receiving risedronate treatment
was found to be statistically significant (p<0.0001).

Discussion

Distal radius, vertebrae, vertebrate and hip frac-
tures are the most common fractures seen in osteo-
porosis. Commonly no functional problems were
expected after treament of distal radius fractures; but
height loss with chronic lumber pain are among the
problems patients encounter after vertebrae fractures.
Only half of the patients with hip fractures can walk
without assistance postoperatively and mortality rate
in the first year after the fracture is about 20%." In
our study, three patients (3/59,%5.1) deceased during
the follow up

Oral calcium treatment should be considered in
every patient and vitamin D should be added to treat-
ment of patients who have limited exposure to sun-
light or can not take adequate amounts of vitamin D
with diet or those with malabsorption syndromes.
With nasal calcitonin application, %36 decrease in
vertebrate fractures were reported.”

Studies on RaloxifenE like selective estrogen
receptor modulators, 40% decrease in the spinal frac-
ture risk after treatment is reported, but a decrease on
the hip or other fracture risk can not be shown.”
Recently many studies investigating bisphophantes
efficacy have been conducted. In FIT study (Fracture
Intervention Trial Research) %50 decrease in verte-
bral and hip fracture risk after treatment with alen-
dronat is reported, [9] in another study vertebral frac-
ture risk decreased by %49 and nonvertebral fracture
risk decreased by %39."" Today bisphospahnates are
accepted as the most effective drugs in the pharma-
cological treatment of osteoporosis."® In our study,

risedronat is administered Smg/day to 26 patients in
study group.

Bone turnover markers take role in bone cyclus
and a decrease in these markers have an important
clinical value in the asssesment of mineral density."”
Bone turnover markers have an important role in
demonstration of response to drug treatment with
parathyroid hormone which is attenuated in another
study.!'®

Carbonterminal telopeptides,deoxypyridolin and
pyridolin are bone turnover markers shown to
increase in urines of patients with a fracture history
and low bone mineral density."” After fractures, in
early phase bone turnover marker increases but in the
late phase osteoblastic markers increases.” In our
study aminoterminal telopeptide, a bone turnover
marker, increased in the control group which received
no risedronate treatment but a significant decrease
was seen in treatment group which received rise-
dronate treatment. This outcome shows that rise-
dronate treatment decreases bone turnover markers in
a three months of time and it has favorable effects on
bone cyclus.

Measuring bone turnover product levels only
show bone resorption rate but it does not diagnose
osteoporosis. Bone density measurement is still the
golden standart for diagnosing osteoporosis. Bone
turnover product measurements are sensitive enough
to show the changes in bone density at the third
month after administration of antiresorptive treat-
ment. There are different ELISA laboratory kits to
measure carbonterminal and aminoterminal telopep-
tides and free deoxypyrdynolin (fDDP) quantities to
determine amount of bone turnover (type I collagen
turnover products in urine and blood). In our study,
we concluded that detection of collagen turnover
products in urine is important to visualize short term
effects of osteoporosis treatment on patients and eval-
uate response to treatment.
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