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CLINICAL RESEARCH

Effective short term treatment of Paget's disease with oral
etidronate

C J PRESTON, A J P YATES, M N C BENETON, R G G RUSSELL, R E S GRAY,
R SMITH, J A KANIS

Abstract

Twelve patients with Paget's disease of bone were treated with
high doses of disodium etidronate for one month and compared
with patients given treatments for longer periods. The effects of
treatment for one month with etidronate 20 mg/kg daily were
indistinguishable from six months' continuous treatment with the
same dose but significantly better than treatment with 5 mg/kg
daily in suppressing biochemical indices of disease activity.
Treatment for one month was associated with transient osteo-
malacia but sustained suppression of bone resorption.

Short term treatments with high doses of disodium etidronate
may maximise suppression of disease activity but decrease
exposure to unwanted effects.

Introduction

The diphosphonate disodium etidronate is now widely available as
an effective drug for the clinical management of patients with
Paget's disease of bone.' The choice of dose and duration of
treatment pose several problems. Thus the recommended daily dose
of 5 mg/kg given by mouth for three to six months is ineffective in
suppressing disease activity in some patients,2 presumably because
insufficient drug is absorbed from the intestinal tract. In others
similar doses may induce unwanted effects more usually associated
with higher doses."4 High doses (10-20 mg/kg daily) given for three
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to six months reduce the increased bone turnover more completely
and in more patients than lower doses but may impair mineralisa-
tion of bone. I2
We found that shorter periods of treatment induced long

remissions comparable with those achieved by treatment with high
doses for six months. We report the effects of using a high dose of
disodium etidronate (20 mg/kg daily) for one month.

Patients and methods

We studied 12 patients with biochemical and radiographic evidence of
Paget's disease of bone. All patients had active Paget's disease, as judged by
increased activity of serum alkaline phosphatase, and none had received
treatment other than analgesics in the 12 months before the study. All
patients gave informed consent and the study was approved by the local
ethics committee. Disodium etidronate was given for one month in a single
daily dose of 20 mg/kg (80 tmol/kg) by mouth without food. Blood and two
hourly urine samples were collected under fasting conditions before
treatment, weekly during treatment, and monthly thereafter for measure-
ment of serum phosphate concentration, alkaline phosphatase activity, and
the ratio of urinary hydroxyproline to creatinine using a Technicon
autoanalyser.I

Five patients had biopsy specimens of transiliac bone taken before and
four to 12 months after completing treatment, and four others had a biopsy
specimen taken two weeks after starting treatment. Biopsy specimens were
taken under local anaesthesia using an 8 mm Meunier transiliac trephine and
processed for'quantitative histology using methods previously described.6
The biochemical results for this group of patients were compared with those
for 41 patients previously treated with disodium etidronate 20 mg/kg daily
and 14 patients treated with 5 mg/kg daily continuously for six months.'
Measurements of alkaline phosphatase activity were log transformed for

statistical comparison. The mean values and the estimates of dispersion
(+ SEM) were antilogged for presentation. When percentage changes in
alkaline phosphatase activity were analysed untransformed data were used.
Comparisons between mean values were assessed using Student's t test for
paired data or two way analysis of variance, as appropriate.

Results

Treatment with disodium etidronate for one month reduced excretion of
urinary hydroxyproline to 40 (5)% (mean (and SEM)) of initial values.
Serum activity ofalkaline phosphatase, however, did not change significantly
during treatment but decreased thereafter. During the five months after
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treatment was stopped urinary hydroxyproline and serum alkaline phos-
phatase values continued to fall and reached 32 (4)% and 39 (5)% of initial
values respectively. These biochemical responses to treatment were similar
to those seen in patients receiving disodium etidronate 20 mg/kg daily
continuously for six months but significantly better than those in patients
treated with the lower dose (5 mg/kg) for six months (p<0i0001, p<0 001,
respectively, table I). In addition, the 5 mg dose induced a less consistent
response than higher doses (Bartlett's test for homogeneity ofvariance), but
as with higher doses disease activity remained biochemically suppressed
after disodium etidronate was withdrawn.

TABLE i-Details oftreatmen with disodium etidronate and response ofserum alkaline phosphatase expressed as mean values

Serum alkaline phosphatase activity (IU/1)

At 6 months At I year

Mean (SD)% of Mean (SD)% of
Treatment regimen Before treatment (range) Activity (±SEM) initial concentration Activity (±SEM) initial concentration

20 mg/kg for 1 month 348 (274-443) n= 12 125 (101-155) n= 12 39 (17)** 105 (82-136) n= 10 36 (20)*
20 mg/kg for 6 months 309 (273-350) n=41 116 (104-130) n=38 44 (25)** 141 (119-167) n=29 56(31)
5 mg/kg for 6 months 305 (254-366) n= 14 132 (100-174) n= 12 58 (49) 110 (80-150) n= 10 56(47)

Significance ofdifferences in variance between the 5 mg/kg dose and the high dose regimens: *p<0-02; **p<001.

Eleven of the 12 patients had bone pain attributed to Paget's disease,
which had improved considerably in eight patients at six months. No patient
developed bone pain or sustained a fracture. Serum phosphate concentration
rose progressively throughout treatment (from 1-04 (0-03) mmol/1 (3-22
(0109) mg/dl) to 1-67 (0 08) mmol/l (5-17 (0-25) mg/dl); p<0 001) and
reversed when treatment was stopped. Examination of biopsy specimens of
bone showed that -mineralisation was halted during treatment and was
associated with an increase in osteoid thickness and volume. These changes
were not observed in biopsy specimens taken after treatment was stopped
(table II).

TABLE Ii-Mean (SEM) histological measurements in trabecular bone in Pagets
disease before, during, and after treatment with etidronate

Before treatment During treatment After treatment
(n=5) (n=4) (n=5)

Osteoid area (% matrix area) 5-8 (1-6) 14-6 (1-8)* 7-3 (2-4)
Osteoid surface (% total trabecular

surface) 46-3 (5 7) 59-6(8 8) 47-2 (7-3)
Mean width ofosteoid seam (,m) 12 7 (1 5) 21 3 (4 4)* 13 3 (1-9)
Calcification front (% osteoid

surface) 556(2hO) 27.6 (18.6)* 48 6 (3-8)
Osteoclast surface (% total

trabecularsurface) 46 (0-7) Not determined 13 (0-8)*

*p<o005.

Discussion

These results showed that disodium etidronate (20 mg/kg daily)
given for only one month suppressed the biochemical indices of
disease activity in Paget's disease. The response was similar to that
seen during longer 'treatments using the same dose, and the
remission continued for at least-one year. Although the patients
given the longer treatments were not studied concurrently or
randomly allocated to the three treatment regimens, the groups
were reasonably matched before treatment for alkaline phosphatase
activity (see table I), which is one of the major factors determining
the degree of response observed. There appears to be little benefit,
therefore, in giving the 20 mg/kg dose for longer than one month or
giving repeated short courses of disodium etidronate to maintain
suppression of disease activity.
The use of high doses of etidronate for long periods is associated

with impaired mineralisation of bone.5 The patients we treated for
one month also showed increased amounts of osteoid owing to a
delay in mineralisation, but this was reversed when treatment was
stopped (see table II), suggesiung that the short treatment regimen
reduces the length of patients'exposure to this unwanted effect.

The dose of disodium etidronate currently recommended for
Paget's disease is 5-10 mg/kg daily for three to six months, but this
may not be an optimum dose for all patients, even though most may
respond satisfactorily. Bone pain, increased radiotranslucency on x
ray pictures, and microfocal osteomalacia have been reported in
some centres.34 Many of these patients had pronounced hyper-
phosphataemia during treatment, which appears to be associated in
other centres only with the use of larger doses."I In contrast, others
have shown the dose of 5 mg/kg daily to be fairly ineffective (M

Peacock, personal communication). In our own experience this dose
is clearly effective but gives less consistent responses than higher
doses, probably because of the low and variable absorption of the
drug in the gut and the disease activity itself, which may influence
the amount ofdrug available at Pagetic and other skeletal sites.7I
The rise in serum phosphate concentration induced by high doses

of disodium etidronate is not associated with any known untoward
effects.9 The effect is much less pronounced with lower doses and
can best be exploited, therefore, by using -high doses for short
periods, as a rise in serum phosphate concentration provides a
reliable index ofcompliance or the adequacy of-absorption.
We conclude that high doses ofdisodium etidronate given for one

month induce suppression of disease activity comparable to that
observed after longer treatments. This regimen gives more con-
sistent effects than lower doses. Although treatmeitt impairs the
mineralisation ofbone, the impairment is transient. Further studies
of larger numbers of patients'are needed to determine the duration
of remission induced by short treatments, but this rregimen can
tentatively be recommended as an effective alternative to those
currently used.
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