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Abstract Osteoporosis is the most frequent metabolic condition experienced by elder

individuals. It is characterised by a low bone mass and microarchitectural det
rioration of bone tissue leading to an increase in bone fragility and susceptibilit
to fracture. Osteoporosis constitutes a significant financial burden for health se
vices as well as a source of pain and disability and a cause of a decrease in
quality of life for patients with the condition. Effective therapy for osteoporosis
is, therefore, urgently needed. Currently, a number of different therapeutic aj
proaches exist that have more or less proven positive effects on the incidence
fractures, for example estrogen replacement therapy, calcitonin, fluoride salt
calcium plus vitamin D supplementation and the first-generation bisphosphona
etidronate (etidronic acid).

Alendronate (alendronic acid) is an alkylaminobisphosphonate with a ven
potent antiresorptive capability. In contrast to etidronate, alendronate possess
an excellent ratio between its potency for inhibiting bone resorption and its pc
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tency for impairing bone formation. In addition, no case of focal or generalise
osteomalacia has so far been observed with alendronate. The bioavailability
oral alendronate is poor and the agent has to be taken in a fasting state, at le
30 minutes before breakfast, with a full glass of water.

Alendronate has demonstrated its ability to increase bone mass significant
above the placebo values at any studied skeletal site in a wide variety of patie
subgroups regardless of age, race, baseline rate of bone turnover or baseline b
mineral density. Alendronate is the only medication with a demonstrated positiv
effect on symptomatic and asymptomatic vertebral fracture rate, as well as ¢
nonvertebral fracture rate. In clinical trials, alendronate was generally well toler
ated and no significant clinical or biological adverse experiences were observe
However, postmarketing data have included reports of oesophageal lesions co
patible with the diagnosis of alendronate-induced chemical oesophagitis, i
around 1% of patients taking the agent. However, in the vast majority of case
alendronate tablets had been taken incorrectly. Therefore, with proper use, tt
is, use complying with the manufacturers administration recommendations, th
potentially dangerous complication should be minimised and should not out
weigh the overall positive benefit of alendronate in the prevention of fractures.

1. Osteoporosis of life experienced by patients with this conditior
Different pharmacological approaches have be

Osteoporosis is the most frequent metabolignvestigated for treating osteoporois.
condition experienced by elderly individuals. It is

a systemic skeletal disease characterised by low 5 iy cture and Activity
bone mass and microarchitectural deterioration of
bone tissue with a consequent increase in bone fra-
gility and susceptibility to fracturél Osteoporosis The bisphosphonates are stable analogues of
constitutes a major public health problem, leadinghaturally occurring inorganic pyrophosphat
to a decrease in the quality of life, to disability andwhich contains a cleavable core P-O-P structut
even to death through its major symptomatic manThey are characterised by P-C-P bonds, where
ifestation, the fracture, particularly of the hip. In apresence of a carbon instead of an oxygen at
study of 50 year old women from Rochester in theconfers resistance to hydrolysis and to degradati
US, the life-time fracture risk was estimated to varyby pyrophosphatases. The main biological effect
from 17.5%, [95% confidence intervals (Cl) 16.8 bisphosphonates is to inhibit bone resorptfbhut

to 18.2] at the proximal femur, to 15.6% (CI 14.8they may also inhibit bone mineralisation. The re
to 16.3) for the vertebrae, to 16.0% (CIl: 15.7 totio of their potency of inhibition of bone resorptior
16.7) at the distal forearm and to 39.7% (CI: 38.7o bone mineralisation varies from 1 bisphospho
to 40.6) for any of these fracture sitdsThese fig-  ate to the other. This ratio is notably less favourat
ures fit very well with clinically observed fracture for etidronate, the first of these compounds to |
rates amongst 70-year-old Danish women, as far asommercially available, which in clinical trials
postmenopausal osteoporotic fractures are corprovoked osteomalacia that was focal in the ve
cerned3! With such numbers in mind, there is no majority of patients3! but generalised in a very few
doubt that therapy aimed at preventing osteoporceased®! The clinical significance of these histo:
sis should be a major consideration, in order to cumorphometric findings is unclear, because, overa
tail the financial burden for health systems and tao clinically relevant consequence of overt oste
alleviate the pain, disability and decreased qualitynalacia has so far been reported. To date, no st

of Bisphosphonates
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effects have been reported for alendronate (alfasting and ingestion 2 hours before breakfdbt.
endronic acid) either in animal models (beagleEating immediately before ingestion of the al
dogs)l”! or in humang?! Alendronate, like disod- endronate or even 2 hours before administratic
ium pamidronate, belongs to the alkylamino-almost completely suppressed the absorption oft
bisphosphonate cla8 with a basic primary nitro- drug in many patients. Waiting 30 to 60 minute
gen atom within the alkyl chain. This confers anafter administration before eating produced an a
increased antiresorptive poterity), but also po- proximately 40% loss of bioavailability, with no
tentially provokes adverse effects such as an acutsignificant difference between the 30 and 60 mi
phase-like reactidh! and upper gastrointestinal ute waitl'8! Supplementing meals with Ig of ele-
adverse effectd? mental calcium did not affect the absorption of a
The exact mechanism of action of bisphos-endronate any more than the meal ité€lfBoth
phonates on osteoclast-mediated bone resorption lack coffee and plain orange juice reduced a
not yet fully understood. Proposed mechanisms insorption by about 60% relative to administratio
clude cytotoxic or metabolic injury to the mature with waterl18! It is therefore crucial to administer
osteoclast, inhibition of osteoclast attachment tocalendronate in a fasting state, at least 30 minuf
bone surface, inhibition of osteoclast differentia-before breakfast, with plain water. With imprope
tion or recruitment and impairment of osteoclastsadministration, the risk of loss of activity of the
through the mediation of osteoblasts. Cytotoxicitydrug is considerable. In contrast, oral bioavailabi
for osteoclasts could involve individual cell necro- ity was approximately doubled by the increase
sis or induction of apoptosis, a physiological form gastric pH produced by concomitant ranitidine ar
of programmed cell death. If excessive, this mechthis could also occur in elderly people with hypc
anism of action could theoretically end up in freez-chlorhydria or achlorhydria, potentially raising
ing bone remodelling, with the risk of compromis- concern for safeti}8!
ing the mechanical resistance by a decreased
capability for repairing microfractures. In animal 4. Efficacy of Alendronate in the
studies involving minipigs, baboons and adult Treatment of Osteoporosis
dogs, alendronate has been found to have no ad-
verse effect on bone strendtri3-1°! 4.1 Effect on Bone Mass

3. Pharmacokinetics of Alendronate A multicentre, placebo-controlled, double
blind, randomised trial of alendronate 5 or 1

The oral bioavailability of bisphosphonates is mg/day for 2 years, 20 or 40 mg/day given for
generally poor and, in particular, the oral bioavail-year, followed by placebo for 1 year, produced
ability of alendronate, as determined from animalsignificant increase in the bone mineral densi
studies, is only | to 2988 There is no metabolism (BMD) of the lumbar spine of postmenopausse
of alendronate; the drug that reaches the systemiwomen!19 In this study, the 10 mg/day dosage prc
circulation is either distributed to bone, where it isduced a significantly greater increase in BMD ¢
sequestered for a long time — a potential source ahe total hip than any other dosage. Moreover, t
long term complications in the case of allergy ortotal hip BMD continued to increase significantly
hypersensitivit{!”] — or excreted in the urine. In in the group receiving 10 mg/day in the secor
clinical trials with alendronate 10 mg/day, thereyear of the study, whereas significant changes we
has been no significant increase in reports of rashasot seen in the other groupg.
as compared with placelfd. Since evidence has shown that alendronate

In postmenopausal women, the mean oral biomg/day is more effective than 5 mg/day, this do
availability of alendronate 10mg was found to beage, administered 30 to 60 minutes before bre:
0.82% (90% CI 0.59 to 1.14) following overnight fast for patient convenience and compliance, is t

00 Adis International Limited. All rights reserved. Drug Safety 1998 Aug; 19 (2)



144 Devogelaer

dose approved by US Food and Drug Administra-tients with a positive lumbar BMD response (i.e
tion (FDA) for the treatment of postmenopausal>0%) was 90.2, 97.2 and 94.3% for alendronate
osteoporosis. The effects of placebo, alendronat&0 and 20 mg/day, respectively, administered fol
5 and 10 mg/day on BMD obtained are summarisegears followed by 5 mg/day for 3 years. The gail
in table 1119231 In a 3 year study, Devogelaer et in BMD seemed to level off, however, beyond tr
all21l found that over 92% of patients receiving fourth year of therapij*!
alendronate 10 mg/day had an increase in spine
BMD at year 3 compared with baseline. 4.2 Effect on Fractures

In another study, Tucci et BF found that
94.3% of patients taking alendronate 10 mg/day 421 Vertebral Fractures . -

) ; X Only 2 studies to date have provided a reliak
had an increase in lumbar spine BMD2df6 and  offect” of alendronate on vertebral fractur
none had a decrease, whereas 57.5% of the patientsgq[25.26] Both of these studies lasted for 3 year
receiving placebo showed a loss of spine BMD. Ofgygies lasting 2 years undertaken to date have
utmost importance was the fact that, in this studygpown any clear-cut effect of alendronate on t
the effects of alendronate in increasing BMD werenymper of vertebral fracturé®:23 The frequently
similar in a wide variety of patient subgroups irre- cited study of Liberman et &l is in fact an anal-
spective of age, race, baseline rate of bone turnovgJsjs of pooled data from 2 studies differing in Ic
or baseline BMDZ].] In addition, alendronate com- cation but similar in protoco' (1 was multina
pletely prevented the loss of total body and forearmignal2ll and the other was conducted in th
BMD that was seen in patients receiving placebous[ZZ])_ In these studies, postmenopausal osteoj
This suggests that the increase in BMD observegosis was defined on the basis of a lumbar BM
both at the spine and at the hip were not acquireeheeting the WHO criteria for osteoporo&i,i.e.
at the expense of bone mass elsewhere in the skébwer or equal to 2.5 standard deviation (SD) b
eton/?1] low the mean for young premenopausal wome

The effects of alendronate on lumbar and hipincidentally, with such a low BMD at the spine
BMD were maintained for up to 5 years in an ex-some patients developed vertebral fractures, -
tension of studies by Devogelaer efdlland Tucci  cording to a definition based on a digitisation tec
et all?2 In this extensiof?¥l the percentage of pa- nique of lateral x-rays of the spiRé€l There was

Table I. Effect of placebo and alendronate on bone mineral density in various studies of postmenopausal osteoporosisi9-23l

Drug/duration % Change from initial values
lumbar spine femoral neck femoral total hip 1/3 distal forearm total body
trochanter
Placebo
12mo -0.7 to +0.3 -0.5 +0.7 NS -0.2 -0.2
24mo -1.4t0 +0.6 -0.7t0-2.6 -0.3to0 +0.2 -1.2 -0.5t0-2.0 -0.2
36mo —0.6t0-0.8 —0.7t0-1.6 —0.4t0-0.9 -0.9 -1.7t0-2.0 -09t0-1.0
Alendronate 5 mg/day
12mo +3.8t0 +5.5 +1.0 +3.3t0 +3.5 NS NS +0.8
24mo +5.1t0 +7.3 +1.6 to +3.0 +4.1t0 +5.1 +3.6 NS +1.4t0 +1.6
36mo +4.9 to +5.6 +2.9 +4.7 to +5.1 +3.7 -0.4t0-0.6 +0.3to +1.0
Alendronate 10 mg/day
12mo +3.9t0 +5.8 +2.2 +4.4 +4.2 NS NS
24mo +5.2t0 +7.8 +1.2 to +5.0 +6.0 to +6.8 +5.3 NS +2.5
36mo +6.8 t0 +9.6 +4.7t0 +4.8 +6.9 to +7.4 +5.0 +0.3to +0.6 +1.6

NS = not stated.
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no assessment of clinical fractures and no estimarespectively, in the treated groups), to the disa
tion of the impact on the quality of life of the ob- vantage of the multinational groups. Thus, fractu
served vertebral deformities. risk may differ in different populations notwith-
After 3 years, 22 patients receiving placebo hadstanding similar BMD$30!
developed at least 1 new vertebral fracture versus The study by Black et aFSl one arm of the
17 patients in the combined alendronate groupskracture Intervention Trial (FIT) involving 2027
The risk of developing new vertebral fractureswomen with a previous vertebral fracture, was col
amounted to 6.2% in the placebo group versusiucted to investigate the effect of alendronate
3.2% in the combined alendronate groups, with dracture rate. As such, it has been so far the or
relative risk of 0.52 (95% CI 0.28 to 0.95) in the randomised, controlled trial to examine this rele
alendronate combined groups versus placebo. Thigonship!l In this study, the distinction was alsc
risk of developing 2 or more vertebral fracturesmade between clinical and morphometric vertebr
(i.e. with supposedly a larger impact on the qualityfractures. Postmenopausal women included in tf
of life) was reduced from 4.2% in the placebotrial had a BMD at the femoral neck about 2.1 S
group to 0.6% in the combined alendronate groupshbelow peak bone mass based on the densitome
As already knowi?¥] the presence of previous ver- manufacturer’s normative data, and had expe
tebral fractures in this study also increased the riskenced at least 1 prevalent (morphometrically d
of developing new vertebral fractures in both pla-fined) fracture. The initial alendronate dosage a
cebo and combined alendronate therapy groupglinistered was 5 mg/day. However, according
(19.1% and 13.4%, respectively). This should bedata that became available once the trial was
compared with the risk observed in patients with-progress, showing that a 10 mg/day dosage pi
out prevalent fractures (2.0 and 1.0%, respecduced significantly greater increases in bone ma
tively). than 5 mg/dait®-23! with similar tolerability, the
At similar levels of BMD of the lumbar spine, dose in this trial was therefore blindly doubled fc
there was a trend for a differing fracture risk in the€ach participant at her 24-month follow-up visit
US population as compared to the multinationalThe double-blinding was maintained. The effect ¢
population both in the placebo and combined al-alendronate on new vertebral fractures
endronate therapy groups (4.5% and 7.9%, respe@uUmmarised in table i#°]

tively, in the placebo groups and 1.6 and 4.9%, It is important to note that after 2 years of re
ceiving alendronate 5 mg/day, 42 (4.4%) patien

Table Il. Patients with new vertebral fractures in the Fracture in the active therapy groups and 109 (11.6%) P
Intervention Trial (FIT) study (after from Black et al.,[?8! with

permission) tients in the placebo group had experienced ne
Nurber of wormam vt Relafive fiok vertebral fractures. Thus, alendronate 5 mg/d
vertebral fractures (%)*  (95% Cl) also seems to be effective as far as the prevent
placebo alendronate of vertebral fractures is concerned.
Morphometric In the other arm of the FIT studdf] 4432
fractures postmenopausal women with low BMD, but with
=1 145(15.0) 78(80)  053(041-068) out any pre-existing vertebral fracture, wer
>2 47 (4.9) 5(0.5) 0.10 (0.05-0.22) 4 . .
4 13(13)  0(0.0) randomised to receive either alendronate or pl
Clinical vertebral 50 (5.0)  23(2.3)  0.45 (0.27-0.72) cebo. Alendronate 5 mg/day for 2 years followe
fractures by 10 mg/day administered for mean of 2.25 yeal
a Among 965 women in placebo groups, there were 240 reduced the risk of morphometrically-defined vel
morphometric fractures in 145 women. Among 981 women in bral f by 51% (f 3.50%i I
alendronate groups, there was 86 morphometric fractures in tebra ra.Ct.ureS y 0 ( raCt.ure rate 3.5% In p.‘
78 women. cebo recipients versus 1.7% in alendronate reci
Cl = confidence interval. ents; relative risk 0.49, 95% CI 0.32 to 0.76;
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Table Ill. Overall nonvertebral fracture rates in published studies (reproduced from Karpf et al. >3 with permission)

Combined Treatment Number of No. of patients ~ Patient-years at risk Rate per 100 Relative risk:
studies*9-23 group patients with fractures patient-years alendronate/placebo
(95% CI)
Placebo 590 60 1347.0 4.45
Alendronate 1012 73 2240.3 3.26 0.71 (0.50-0.99)

ClI = confidence interval.

<0.05)[32 This result confirmed the results seen inyears’ duratiori!®-23/Karpf et all33] have evaluated
the 5 year extension of the studies by Devogelaethe preventative effect of alendronate on no
et all?ll and Tucci et df? i.e. that alendronate 5 vertebral fractures in postmenopausal women w
mg/day seems as effie as alendronate 10 osteoporosis. Only the results of the | mg/day :
mg/day as far as the prevention of vertebral an@&ndronate treatment arm were not includéde-
nonvertebral fractures is concerned, during thecause this low dosage did not produce any sign
years 4 and 84 cant changes in BMD at either site, as compar
with placebo. The results are summarised in tal

4.2.2 Height Loss
Height loss should not simply be considered as”l' Among women younger than 65 years old, tf

" nonvertebral fracture rate per 100 patient-yec
a surrogate for vertebral deformities, although .
. . was 3.66 and 2.99 in the placebo and alendron
whether height loss really adds any further infor-

. : roups, respectively, whereas for those wom
mation to a vertebral fracture count is unclear. Nev—g P P y

L
ertheless, maintenance of the integrity of bodyagedZGS years old, the rates were 5.34 and 3.

shape is important for the self-esteem of patientsfeSpeCt'Vely' The ratio of the rates for alendrone

and, as such, height loss is worthwhile reportingversus placebo was consistently less than unity, :

Furthermore, most vertebral fractures are symp—even better in elderly patients (0.82 e_md 0'67'_1
tomless, while height loss can be appreciableVomMen <65 an&65 years old, respectively). This
Height losses of 4.6 and 9.3mm have been reporte@€2ns that the preventative effect of alendron:
in the placebo groups and 3.0 and 6.1mm in th&" nonvertebral fractures is more marked in tl
treated groups in the studies by Liberman &l oldgr_ patients, i.e. the patients most susceptible
and Black et all26! respectively25.26l In the study ~ fragility fractures. ] o

by Liberman et a5 patients with new vertebral I the study by Black et af%! all clinical frac-
fractures lost 23.3mm in height in the placebotures were investigated. The results are summari
group versus 5.9mm in the alendronate group,

whereas patients without new vertebral fracturestanie Iv. Patients with clinical fractures (reproduced from Black et
lost 3.3 and 2.8mm in the placebo and alendronate!-* with permission)

groups, respectivel¥d! This underlines the lead- No. of women with at Relative hazard

ing part played by vertebral fractures in height loss. least one fracture (%) __ (95% C1)
placebo alendronate

Any clinical 183 (18.2) 139 (13.6) 0.72 (0.58-0.90)
racture?

4.2.3 Nonvertebral Fractures f
Nonvertebral fractures are frequently of clinical o
H Xpeo racture
rele\_lance’ bgcause ,mQSt ,Of them necessitate med ny nonvertebral 148 (14.7) 122 (11.9) 0.80 (0.63-1.01)
cal intervention. This is in contrast to vertebral

) ) | | 22 (2.2) 11(1.1)  0.49 (0.23-0.99)
fractures in which up to two-thirds of the radio- st 41(4.2) 22(22)  0.52(0.31-0.87)
graphically-defined fractures are not recognisedother® 99(9.9)  100(98)  0.99(0.75-1.31)

clinically.?8] In a meta-analysis of published data a Including clinical vertebral fracture.
on all completed prospective, randomised, pla-P See section 4.2.3 for detail.
cebo-controlled trials of alendronate of at least 2&!=confidence interval.
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in table IV. The number of women with clinical 5. Adverse Effects of Alendronate
fractures at sites other than the spine, hip or wrist

(i.e. shoulder, arm, hand, fingers, other small wrist 5.1 Clinical Adverse Effects Observed in
bones, ribs, chest/sternum, pelvis, coccyx/sacrum, Clinical Trials of at Least 2-Years’ Duration
leg, ankle, foot/metatarsal, toes and peri-prothetic)

R In studies encompassing elderly people, a
was similar in the 2 treatment groups, prObablyverse events are rather the rule than the excepti

. . . , B &hd in the 3 year study by Devogelaer é8%up
variable relationships with low bone m nd to 85% of patients experienced 1 or more adver

with trauma intensity. In the Fosamax Internationalg, ant. Abdominal pain, back pain, headache a
Trial (FOSIT)PB® the preventative effect of al- upper respiratory tract infections were the mo
endronate 10 mg/day on the rate of any fracturegommon adverse events seen in this trial and th
as well as nonvertebral fractures was already sigoccurred at a similar frequency in each of the trez
nificant after 1 year of therapy (2.2% and 2.0% inment groups including the placebo grdéi.In

patients receiving alendronate versus 4.0% anthis study, upper gastrointestinal adverse even
3.9% in patients receiving placebo for any frac-considered to be possibly drug-related, we
tures and for nonvertebral fractures, respecequally distributed in all treatment groups.In

tively).[35 another study, Tucci et BP! found that transient

Table V. Withdrawals from treatment because of drug-related adverse effects (AEs) in published studies

Reference Drug Dosage (mg/day) Withdrawals [no. of patients (%)]
general clinical AEs upper Gl AEs
Chesnut et al.l*9] Placebo NS 0 (0.0)
Alendronate 5 NS 0(0.0)
10 NS 1(3.3)
20/5 NS 0(0.0)
Adami et al.l20] Placebo 4 (5.6) 4 (5.6)
Alendronate 5 ND ND
10 2(2.9) 1(1.5)
20/5 6(8.3) 3(4.2)
Devogelaer et al.?!! Placebo 4(2.0) 5(2.4)
Alendronate 5 5(4.8) 5(4.8)
10 2 (2.0) 1(1.0)
20/5 2(1.9) 1(1.0)
Tucci et al.?2 Placebo 13 (6.8) 3(1.6)
Alendronate 5 3(3.1) 2(2.0)
10 5(5.3) 1(1.1)
20/5 7(7.4) 3(3.2)
Black et al.l?%! Placebo 96 (9.6) 22 (2.2)2
Alendronate io } 78 (7.6)° } NS (L6)
Bone et al.[! Placebo 9(9.9) NS
Alendronate 5 13 (14.0) NS
10 ND ND
20/5¢ ND ND

a Leading to hospitalisation.

b Values are for both dosages combined.

¢ Alendronate was given at a dosage of 20 mg/day for 2 years, followed by 5 mg/day thereafter.
ND = no data; NS = not stated.
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abdominal pain, not leading to discontinuation ofcalcaemia was also dose related but never led
the drug, showed a positive trend of frequencydiscontinuation of therap§t22! Slight, transient
across treatment groups (incidence of 10.9%jncreases in serum glutamic oxaloacetic transar
15.3%, 20.2%, and 18.1% of the groups receivingnase levels were observed at a higher frequenc)
placebo, 5 mg/day, 10 mg/day and 20 mg/day for atients receiving alendronate 40 mg/day, but the
years followed by 5 mg/day, respectivelBf).Flat-  increases resolved despite continued thef&bin
ulence was experienced by some patients and thisnother studi£® 1 patient receiving alendronate
was also considered to be drug-reldféd. 20 mg/day showed an increase in liver enzyme le
In another studit® a patient receiving al- els and this led to withdrawal from treatment. .
endronate 20 mg/day developed a skin rash thalecrease in leucocyte count was observed in 1
required treatment discontinuation. In this study,tient receiving alendronate 5 mg/day and this I
severe upper gastrointestinal adverse effects leado discontinuation of the drugt whereas in-
ing to withdrawal of therapy were observed in creases in lymphocyte count (2.9% of patients) a
11.1% of patients receiving alendronate 40 mg/dayn urine casts (3.1% of patients) occurred more fi
versus 3.3% of patients receiving alendronate 1@uently in patients treated with alendronate
mg/dayi!®! The number and percentages of patientang/day for 2 years followed by 5 mg/day than pl;
whose reason for withdrawal from treatment wascebo (0% of patient$j!] Eosinophilia led to treat-
considered to be because of drug-related adversment discontinuation in 1 patient receiving a
events, with special emphasis on upper gastrointegndronate 20 mg/d&3f!
tinal adverse events, that have been reported in
published articles are summarised in table V.
Several abstracts presented at recent meetings
have dealt with the gastrointestinal adverse effects Around 400 biopsies of which >200 were ot

of alendronate. In 2347 postmenopausal WOMERined from patients enrolled in the primary pha

enralled in _preventlon studies, aIendronate 5III studies have been assessed by histomorphon
mg/day administered for up to 3 years did not pros;. a1y atior8! Alendronate taken at any dosag
voke more adverse events than placebo, particuu

. ) Up to 20 mg/day produced normal mineralisatic
larly as far as upper gastrointestinal adverse evenig,,, ,, signs of overt or focal osteomalacia durir
were concerneld® During years 4 and 5, alendron-

th lasting f to 3 yedts.
ate 5 mg/day, 10 mg/day or 20 mg/day for 2 yearsa erapy fasting for up fo S ye

followed by 5 mg/day did not provoke more ad-

verse events (drug-related or not) than placebo dur- 5.4 Biological Parameters of Bone

ing years 1 and 2, or placebo and alendronate 10 Turnover in Clinical Trials

mg/day during years 4 and33! In the FIT study,

upper gastrointestinal complaints, particularly dys- Not unexpectedly, a decrease in bone turno\
pepsia were common, but alendronate therapy wagas observed with alendronate treatment in .
not associated with an increased incidence of gasstudies. This proved to be true both for markers

5.3 Histomorphometry in Clinical Trials

tric or duodenal adverse effedis. bone resorption (e.g. urinary excretion of deox
pyridinoline) and for markers of bone formatio

5.2 Laboratory Adverse Experiences (e.g. serum alkaline phosphata&)The effects of

in Clinical Trials alendronate on parameters of bone turnover in

cate that a new steady state of bone turnover v

In clinical trials, very rarely did the occurrence achieved 3 to 6 months after the start of theray

of laboratory abnormalities lead to withdrawal with no further decrease observed beyond that |

from treatment. Mild asymptomatic hypocalcae-riod. There is, therefore, no result suggestive
mia was observed in most of the studies. Hypofrozen bone.
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5.5 Post-Marketing Information cium 1200 mg/day and vitamin D 800 IU/day sur
plementation, has shown a reduction by about 3(

In trials of alendronaté?#*l the overall inci- i the risk of hip and other non-axial fracture
dence of adverse upper gastrointestinal adversgmong elderly women in nursing homes:; the va
events was similar in patients receiving placebomajority of these women were vitamin D-defi.
and those_ rt_eceiving any alendrongte ,regimencient.[“f"""ﬁl However, this kind of therapy has its
Ht:)wever, it is well ll<<nown tk;]at %rgmomsphos- efficacy probably limited to a very targeted popt
phonates may provoke oesophagié. lation living in retirement homes. A comparabl

After a preliminary published repd®€] the . . o
postmarketing data through to March 1996 Com_study performed in The Netherlands in a simil

prised reports of adverse events related to the oé)-c.)t?]mit'on’ tl)Duigjortmlddmgfo.r;l):j \:,upEIementat!or
sophagus in 199 patients out of 475 000 patientéfvI vitamin aytaiied to show any sig

exposed to alendronate (i.e. 4.19 per 10 000 pzﬁiﬂcam action on incident fracturés]
tients): 32 (16%) of these patients were hos- The preventative effect of estrogen hormone r

pitalised®¥ In most of the patients, oesophagealPlacement therapy (HRT) on bone loss has be
complications occurred during the first month of known for years!3-1 However, to date, no pro-
alendronate administration. In 61% of patientsSPective randomised trials have been conductec
with available adequate information about how todemonstrate that HRT possesses a preventative
take alendronate, the alendronate tablets had bed@ct on fractures. However, a 1-year study in a fe
taken incorrectly. Endoscopic findings in the pub-patients has shown such an effé8tThis is to be
lished cases were consistent with a chemicatompared to the duration necessary to demonstr
causd?8-42 This complication has also been de- any effect in most of the alendronate studies, i.e
scribed with the 5mg dos&4% as well as with  to 3 yeard2>:26l Whether HRT is more rapidly ac-
other formulations of alendrondfé! The exact tive on incident fractures, owing to its combine:
mechanism is unknown, but oesophagitis may bekeletal and extraskeletal impact, as opposed to
caused by a local reaction of the mucosa to contagkstricted osseous impact of bisphosphonates,
with the concentrated drug since the occurrence ofzins to be demonstrated. Notwithstanding tt
oesophagitis is uncommon with intravenous ady5ck of prospective data, several retrospecti
ministrationt*l Calcium chelation and the pres- ¢y gies tend to demonstrate a protective efficacy
ence of acid are not a predominant mechanism of 5 . e incidence for HRT, if it is administered fo
bisphosphonate-induced oesophageal dartféige. at least 5 year83! Along with definite extraskele-
tal advantage®4-561 HRT does have some draw-
6. Other Therapies for Osteoporosis backs, potentially limiting its use. First, bone los
Currently, a number of therapies are available >0 MeS immediately after HRT is discor

. . [57] i ;
for the prevention and treatment of osteoporossynued’ contrary to the effect of bisphos

However, in published clinical trials thus far, al- phonateé5,f_*'611 and therefore the p_rotective effec
endronate 5 to 10 mg/day is the only drug with®f HRT might be lost after a whilé?l Second,
proven efficacy on both symptomatic and radio-there is serious concern about the incidence
graphically-defined vertebral fracture as well asPreast cancer after prolonged use of HRP:!
nonvertebral fracture, and postmenopausal osteo- Fluoride salts are able to increase trabecul
porosis with or without prevalent fracture. It is pos-bone mass during administrati&h5e! Their pre-
sible that alendronate 10mg produces protectioryentative effect on fracture is limited to the axic
against fractures more rapidly than alendronatekeletoris”:68land they do not have any protectiv:
5mg 3% However, this remains to be confirmed. (or deleterious) action on the hip fracture rate, ev
Only 1 other study, in which patients received cal-if taken as directet§¢!

00 Adis International Limited. All rights reserved. Drug Safety 1998 Aug; 19 (2)



150 Devogelaer

Cyclical intermittent etidronate is commonly ations in favour of alendronate (12.1 hospitali
used worldwide for osteoporosis; however, it is notations per 100 patient-years for placebo versus
available in the US. In a 3-year, double-blind study,for alendronate group; p = 0.0019! This reduc-
cyclical intermittent etidronate was shown to sig-tion was only partly attributable to hospitalisation
nificantly reduce the fracture rate after 2 ydéts. resulting from the fracture event. Hospitalisatior
However, during the third year of the study, thenot directly related to a fracture were reduced |
number of fractures in patients receiving active17.6% by alendronate (p = 0.0128.According to
therapy nearly doubled, so that, finally, the effectthe authors, it seemed that fractures that came
on the vertebral fracture rate was no longer signifcjinical attention were harbingers of an increas
icant[’®l and no patent effect on the nonvertebralrisk for subsequent all-cause hospitalisation by
fracture rate was observ€@l Moreover, there is g far unexplained mechanism.
some concern with regard to bone quafifj.even These decreased numbers of hospitalisatic
if no clinically relevant consequence has been s@q|d possibly justify prophylactic prescription o
far reported. Furthermore, alendronate can inyjengronate in elderly populations. In a post-h
crease BMD at the spine and hip in women withynalysis of data from the FIT stul§} it has been
postmenopausal osteoporosis who fail to respondp o\, that treatment with alendronate was effe
to intermittent cyclic etidronatél Changes in e in reducing the risk of fracture in post
bone markers suggest that alendronate causes leﬁi%nopausal women with advanced osteoporos
inhibition_of bone formation_and more complete ¢ ovidenced by very low BMD, multiple pre-ex
suppression of bone resorption than etidroffate. isting radiographic vertebral fractures, or history

In my opinion, these data underline the therapeu“%ostmenopausal fractuf@] A direct comparison

sup():e;:g_rtlgynpr: ilzgdtr)zg?]tes.ho N to be protect eof the presumed preventative, but not statistica
itoni w P v significant, action of etidronate on the vertebr

aga7|£1 % vertebral fractures in some small tri-qo o e raso.70lyith the largely demonstrated pre
als[72.73] Recently, an interim analysis of a large . : .
. .. 2~ ventative action of alendronate on the fracture ri
study has shown that intranasal salmon calcitonin .
L can therefore only be speculative. Moreover,
reduces the relative risk of new vertebral fractures . . .
ith etidronate, there are only scant data on its «

compared with placebo at 3 years by 16.2, 37.4 an :
16.0% for the 100, 200 and 400 1U/day treatmen ect on the rate of nonvertebral fractures, whi
: ' tend to be the most expensive. Unlike the re-analy

groups, respectively! : .

In a comparative study of calcitriol and calcium ?f the gtldrong:]el stugiy which encc(j)mpassesl fV(
in postmenopausal women, the rates of vertebral®W p[?;t);egts wit OWI fone mass anfvhertel rafire
fractures appeared to be lower in the calcitrioltUres:" the vertebral fracture arm of the FIT stud

group than in the calcium grol#§! However, these IS large enough to examine the effect of a]endrona
data should be interpreted with caution, owing to®c"0SS different categories of fracture risk and
the dramatic, and rather unexpected, increase in tHé€monstrate a reduction in the risk of incident cli

. . i 77 i 7
fracture rate in the calcium grodi! ical fracture#. 1 According to the authott$’! only
4 women with 2 or more prevalent vertebral fra
7. How Shqu_ld Alendr_onate be tures need to be treated with alendronate for 5 ye
Used in Clinical Practice? in order to prevent 1 vertebral fracture compart

Some hospitalisations for patients with osteopo-with 16 women with 1 existing vertebral fracture
rosis occur as a direct result of fractures, especiallypimilarly and, maybe more importantly, only ¢
those of the hip, which cause the major part of thevomen with 2 or more existing vertebral fracture
healthcare expenditures related to osteoporosigieed to be treated with alendronate for 5 years cc
Based on the FIT study, it has been calculated thagtared with 26 women with 1 prevalent vertebr
there was a 20% reduction in all-cause hospitalisfracture in order to prevent 1 clinical fracture. |
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the case of limited financial resources, these verybiopsy specimens could dismiss such an hypott
high-risk women should be prioritised for al- sis[82l Whatever the mechanisms, the gain in BM|
endronate therapy, because they will get the greaseems to level off after the fourth year of alendro
est benefit of treatment as far as the risk of futureate therapy?4

fractures is concerned. Skin rashes may be of clinical relevance wit
bisphosphonates, as this has been as shown by
8. Conclusions patient receiving tiludronate therayl In at least

2 patients receiving alendronate, who developec

Theoretically, the alkylamino structure of al- skin rash, rash was considered to fulfil criteria fc
endronate could predispose it to producing amdrug related®
acute phase-like reaction. This has not been ob- \ery few laboratory abnormalities have been re
served with oral alendronate and seems limited t@orded in clinical trials of alendronate. Mild hypo:
the intravenous routé® 7°I The fear of developing calcaemia was always asymptomatic, and might
frozen bone has been dismissed by the data on bigr prerequisite for the anabolic action of alendrol
logical remodelling parametd¥s and the bone atel8ll No case of secondary or tertiary hyperpar.
histomorphometry result8. thyroidism has so far been observed, notwithstar

The effects of alendronate in increasing BMD ing the |0ng term stimulation of para’[hyroic
were similar in a wide variety of patient subgroupshormone secretion.
regardless of age, race, baseline rate of bone turn- The most significant adverse effect of alendror
over or baseline BMI?! Moreover, alendronate ate consists of its oesophageal toxicity, leading
exerted positive effects on both trabecular and corchemical oesophagitis in around 1% of patients r
tical sites, whereas no other therapeutic agent hagejving alendronate. In most cases, the advel
thus far been reported to produce consistently sigevents were associated with poor compliance wi
nificant increases in bone mass at cortical sitesthe recommended instructions for administratio
with a positive effect on the reduction of both ver-including failure to stop medication after the ar
tebral and hip fracturé#?! pearance of suggestive symptoms and use of

Increases in BMD with alendronate were partic-endronate in patients with pre-existing oesoph
ularly rapid during the first year of treatment, con- geal disorders. Thus, with better compliance to tl
sistent with an acute inhibition of bone resorption,recommended instructions, and avoidance in [
allowing the filling of the remodelling spacB%.  tients with risk factors for oesophageal disorde
The continued, albeit less marked, gains in BMDthe number of cases of chemical Oesophagh
during the third treatment years suggest that longhould decrease, if not be completely su
term therapy with alendronate may reverse the impressed?! This potentially dangerous complica:
balance between bone resorption and bone formaion of alendronate should not, however, counte
tion observed in postmenopausal osteoporosissalance the positive effects of this agent on tl
This might be explained by a nocturnal increase irprevention of osteoporosis fractures and the pa
parathyroid hormone secretion which could mimicjoss of autonomy, loss of self-esteem, depre
the anabolic effect of low-dose intermittent para-sion[84 and even death, associated with such fra
thyroid hormone administration to stimulate bonetyres.
formation!8l An alternative explanation could be
a further degree of mineralisation atthe level of the A qgendum
osteons related to the decrease in bone turnover,
allowing a prolongation of the formation period in  After the acceptance of this paper, 2 articles c
the bone remodelling cyclé?] a process poten- the prevention of bone loss in non-osteoporot
tially leading to prematurely aged bone. Only postmenopausal women with alendronate ha
quantitative microradiographical studies of bonebeen publishe®588] In these studies, postmeno
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pausal women under 60 years of age (age range 4@omen whose bone mass is in the upper half of
to 50 years) were studied. In the first study, 149%o0ne mass distribution of normal or who are wil
women who had been postmenopausal for at leaghg to receive HRT. Bisphosphonate protectic
6 months received alendronate 2.5, 5 mg/day oshould be restricted to women with a low bor
placebo for 2 years and 110 received estrogen plu®ass and who cannot receive HRT, owing to cc
progestin therapi In the second study, 457 traindicationd®”]
women who had experienced menopause 6 to 36
months before enrolment received either placebo References
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