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Abstract Background: In the UK, the nitrogen bisphosphonate risedronate is licensed for
the prevention and treatment of osteoporosis and corticosteroid-induced osteo-
porosis in postmenopausal women. It is also licensed for the treatment of Paget’s
disease. During a prescription-event monitoring (PEM) study on risedronate we
noted a number of ophthalmological events. Recently, case reports of ophthalmo-
logical adverse drug reactions in patients taking bisphosphonates were published
in the medical literature. The aim of this study was to further evaluate the
association of ophthalmological events reported in relation to risedronate treat-
ment during a PEM study on the drug.

Methods: An observational cohort study (PEM study) was conducted in England
between September 2000 and June 2002. General practitioners (GPs) were asked
for follow-up information on selected events. Events followed up were classified
as either ‘probably’, ‘possibly’ or ‘unlikely’ to be related to risedronate, using a
modified WHO classification. If insufficient information was obtained on the
follow-up questionnaire, the cases were categorised as ‘unassessable’.

Results: Of the total PEM study cohort of 13 643 patients, 11 156 (82%) were
females and 2398 (18%) were males. We received 359 reports of ophthalmologi-
cal events in 313 patients during the entire study period. Of these we followed up
178 events in 178 patients. Nineteen events in 19 patients were assessed as
possibly or probably related to risedronate. The age range for these patients was
50-92 years and the time to onset ranged from 7 days to 5 months. Dry eye (six
reports), sore eye (five reports) and conjunctivitis (three reports) were the most
frequently reported ophthalmological events assessed as probably or possibly
related to risedronate therapy. GPs also reported several other inflammatory
conditions of the eye, amongst them two events each of iritis and episcleritis as
well as one of keratitis. However, the information received on follow up of these
events was insufficient to make causality assessments.

Conclusion: Patients receiving risedronate can present with a variety of signs and
symptoms affecting the eye with different degrees of severity. Patients may
present after the first month of treatment. Doctors should have an increased
awareness of possible ophthalmological adverse drug reactions in patients receiv-
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ing this drug, which may affect the eyesight in a population at increased risk of
fracture if they fall.

Background separate paper.3!! PEM methodology has previously

Risedronate gained marketing authorisation in
the UK for the first time in March 2000. At the time
of this prescription-event monitoring (PEM) study,
risedronate was licensed at a dosage of 5 mg/day
for the prevention and treatment of osteoporosis
and corticosteroid-induced osteoporosis in post-
menopausal women and for the treatment of Paget’s
disease at a dosage of 30 mg/day for 2 months.!"-? In
February 2003 a new, weekly preparation of 35mg
was licensed.! Several studies have shown the ef-
fectiveness of risedronate for the licensed indica-
tions.[ ]

Risedronate is a nitrogen-containing pyridinyl
bisphosphonate.®7 It inhibits farnesyl diphosphate
synthetase, an enzyme of the cholesterol pathway,
and the expression of HMG-CoA reductase.’®! The
disruption of these enzymatic processes interferes
with cell functioning and leads to a loss of function
and, finally, apoptosis.l'*!'l Bisphosphonates have
also been found to interact with the immunological
system and activate gamma delta T cells.['?!

In 1993, the first report was published regarding
ocular inflammation in association with bisphospho-
nate use.["¥ More reports followed,'*?*! including
the first report for risedronate in 2002 by Vinas and
colleagues.[3Y

The aim of this follow-up study was to further
investigate the association of ophthalmological
events reported in relation to risedronate treatment
during a PEM study on this drug.l*!!

Methods

Prescription-Event Monitoring (PEM) Study

Between September 2000 and June 2002 we con-
ducted an observational cohort study on patients in
England who were being prescribed risedronate by
their general practitioner (GP) using the methodolo-
gy of PEM. The results have been published in a
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been described in more detail.l*?!

Patients were identified by information from dis-
pensed National Health Service prescriptions for
risedronate issued by their GP (exposure data). The
Prescription Pricing Authority supplied these data in
confidence to the Drug Safety Research Unit
(DSRU). Outcome data were obtained by sending a
questionnaire (‘green form’) to the prescribing GP
of each patient, at least 6 months after the initial
prescription was issued for the individual patient.
The GPs were asked for demographic details, indi-
cation for treatment, start and stop dates, reasons for
stopping, suspected adverse drug reactions (ADRs),
events reported to the Committee on the Safety of
Medicines (CSM), causes of death and events occur-
ring during and after treatment. GPs did not receive
any payment for filling out the green form. The
definition of an ‘event’ (any new diagnosis, reason
for referral to a consultant or admission to hospital,
unexpected deterioration [or improvement] in a con-
current illness, suspected drug reaction or complaint
considered of sufficient importance to enter into the
patient’s notes), was given on the green form.

Using the hierarchical DSRU dictionary, which
is arranged in system organ classes similar to the
Medical Dictionary for Regulatory Activities (Med-
DRA), each event was coded onto the DSRU
database. In the DSRU dictionary, associated ‘doc-
tor summary’ terms (terminology used by the pre-
scribing physician) are grouped under ‘lower-level’
event terms; similarly, related ‘lower-level’ event
terms are grouped under a broader term (‘higher-
level” term). All returned questionnaires were as-
sessed by medically qualified staff in order to identi-
fy possible ADRs and monitor events of clinical
interest, such as conjunctivitis.

Follow-Up Study of Ophthalmological Events

All ophthalmological events reported as ADRs
on the green form questionnaire, together with those
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for which additional information was required to
enable a causality assessment to be made, were
followed up by sending a further questionnaire to
the reporting GP. This questionnaire requested con-
firmation that the patient was receiving risedronate
at the time the event occurred, information on con-
comitant medication(s), co-morbidities and whether
there was any alternative cause for the ophthalmo-
logical event. Doctors were offered £10 as reim-
bursement for completing the follow-up question-
naire.

Medically qualified staff then made a causality
assessment of these selected events into four catego-
ries of ‘probably’, ‘possibly’, ‘unlikely’ or ‘unas-
sessable’, using the DSRU guideline, which is a
modification of the WHO classification of causali-
ty.[33 The assessor took into account the temporal
relationship, pharmacological plausibility, clinical
and pathological characteristics of the event and the
likelihood or exclusion of other possible causes.

We adhered to ethical guidelines prepared by the
Council for International Organizations of Medical
Sciences in collaboration with the WHO, the Royal
College of Physicians of London and the Multi-
Centre Research Ethics Committee.[34-36]

Data Analysis

Summary statistics for response rate, patient de-
mography, events reported as suspected ADRs and
reasons for stopping were calculated during the
PEM study and for the follow-up study. Additional-
ly, the time to onset for ophthalmological events
assessed as possibly or probably related to rise-
dronate was determined.

In the PEM study, for all events (higher-level
terms) reported during treatment with risedronate,
incidence rates, expressed as incidence densities
(IDs) per 1000 patient months of treatment, were
calculated by dividing the number of first reports of
an event during a specified time period (t) by the
number of patients months of treatment in the same
period (t) multiplied by 1000 (equation 1).3%!
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Number of first reports of event
during treatment for period (t)
1D, = - % 1000
Number of patient months
of treatment for period (t)
(Eq. 1)

For each time period, the patient months of treat-
ment were calculated by totaling the days of treat-
ment for all patients for whom the date of stopping
treatment with risedronate was known or who were
continuing therapy when the green form was re-
turned to the DSRU. This sum was divided by 30 to
calculate the number of patients months of treatment
for that period of time. Separate incidence densities
were calculated for the first month of treatment
(ID1) and for the second to sixth month of treatment
(ID2). To investigate whether an event rate was
increasing or decreasing between the first month and
months 2-6, the difference between these two inci-
dence densities was calculated (ID; —ID2) with a
99% CI around the point estimate of the difference
between these two values. If the confidence interval
was positive and did not include the null value, it
indicated that the rate of events in the first month of
treatment was significantly greater than in months
2-6. This event was considered as a signal associat-
ed with starting risedronate therapy.

Results

PEM Study

The cohort of the PEM study comprised 13 643
patients, most of whom were postmenopausal wo-
men (table I).

In this study, which took place between Septem-
ber 2000 and June 2002, the median period of obser-
vation (the time interval between the date of the first
prescription for an individual patient and the date
the green form questionnaire was returned) was 10.1
months with an interquartile range (IQR) of
9.3-11.1 months.

Overall, we received 359 reports of ophthalmo-
logical events in 313 (2.3% of cohort) patients dur-
ing the study period. Of these, 296 events in 265
(1.9%) patients occurred during treatment. The 31
events reported as a reason for stopping risedronate
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Table I. Demographic data reported on green form questionnaires

during the prescription-event monitoring study (PEM) on
risedronate
Parameter Value
Questionnaires [n. (%)]
sent 26 247
returned 15181 (57.8)
complete with clinical information? 13 643 (52.0)
AgeP [years (IQR)]
females 73 (64-79)
males 70 (58-77)
Sex distribution [n. (%)]
females 11 156 (81.8)
males 2398 (17.6)
not specified 89 (0.7)

a 1538 (10.1%) forms were classified as void as no clinical
information was provided.

b The age was not specified for 5318 (39.0%) patients.
IQR = interquartile range.

therapy in 30 (0.2%) patients included seven events
(in seven [<0.1%] patients) also reported as suspect-
ed ADRs. None of these seven events were reported
to the CSM (figure 1).

One of the higher-level ophthalmological event
terms ‘visual defect’, which includes the lower-level
terms diplopia, hemianopia, vision deteriorated, vi-
sion field defect and visual disturbance, was identi-
fied as being associated with starting treatment with
risedronate (ID] = 1.12; ID2 = 0.28; ID1-ID2 = 0.83;
99% CI = 0.01, 1.66).

Follow-Up Study of Ophthalmological Events

Of the 359 reported ophthalmological events that
were reported during this PEM study, 178 events
were followed up (including the seven reported as
suspected ADRs). Nineteen events were assessed as
possibly or probably related to risedronate (figure
2).

The minimal risk in our cohort (13 643 patients)
of developing an ophthalmological ADR to
risedronate, based only on cases assessed as possi-
bly or probably related to risedronate (19 cases),
gives an incidence risk of 1.4 per 1000 patients.

Follow up was not initiated for 181 events be-
cause information on the green form was sufficient
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to exclude an association of these events with the
use of risedronate.

Of the group of events assessed as possibly or
probably related to risedronate, 18 patients were
female and one was male. The youngest patient was
50 years and the oldest was 92 years old (median 70
years, IQR 66-78 years). The indication was given
in 15 cases. Eleven patients were treated for osteo-
porosis, three for corticosteroid-induced osteo-
porosis and one for Paget’s disease. In four cases the
indication was not specified. Sixteen individuals
were prescribed Smg/day and one patient was treat-
ed with 30mg daily (for Paget’s disease). For the
other two patients the dose prescribed was not speci-
fied.

On the green form, 18 of these events were
reasons for stopping risedronate but only two were
classified as ADRs to risedronate, whereas on the
follow-up questionnaire for nine events the GP stat-
ed that they thought that the event was related to
risedronate (including the two reported on the green
form).

Notable is the relatively long time to onset for
these ophthalmological events. In the majority of
cases, onset occurred after >1 month of treatment,
with a median of 42 days (IQR 23-120 days). None
of these events were pre-existing conditions and all
patients had a positive dechallenge, although the
patient with episcleritis had only improved, but
symptoms had not completely resolved, at the time
of follow up. Those events assessed as probably
related to risedronate also had a positive rechal-
lenge. Three patients were reported to have exper-
ienced associated symptoms in other system organ
classes apart from the ophthalmological system and
one had another ophthalmological event (table II).
Seven patients had a relevant past medical history
(table III).

Discussion

The aim of this follow-up study was to gain more
detailed information on ophthalmological events of
concern reported during the PEM observational co-
hort study on risedronate and to facilitate evaluation
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of the causal association of these events with
risedronate treatment.

The main findings are that we identified a num-
ber of, mostly reversible, ophthalmological ADRs
during risedronate treatment that were not men-
tioned in the data sheets, not identified by the GP as
an ADR nor reported to the CSM.

The general strengths and weaknesses of PEM
studies have been described previously.*?! The main
advantages of PEM are that exposure and outcome
data are collected on large cohorts (usually >10 000
patients) under conditions of everyday clinical prac-
tice and include a wide variety of patients. Knowing
the number of patients exposed, their duration of
therapy and the number of events reported enables
PEM studies to calculate incidence risk and/or rate
for these events, whereas spontaneous reporting
schemes usually only provide the number of ADR
reports that were received. PEM does not interfere
with the doctor’s decision to prescribe the study
drug, because patients are identified from dispensed
prescriptions (after their prescription was issued by
the GP). Also, in PEM studies GPs are asked to
report all events that have occurred irrespective of
whether they consider them to be causally related to

|Tota| PEM cohort: 13 643 patientsl

359 ophthalmological events in 313 patients
(2.3% of total cohort) reported!

. , .

296 events in 51 events in 12 events in 11
265 patients 44 patients patients for whom
during treatment after treatment it was not known
discontinuation if events occurred
during treatment
y v

31 events in 30 patients 7 events in 7 patients
reported as reasons reported as adverse
for stopping? drug reactions?

Fig. 1. Ophthalmological events reported during the prescription-
event monitoring (PEM) study on risedronate. 1 Some patients had
more than one ophthalmological event; these events may have
occurred during or after stopping risedronate treatment or it was not
known if the events occurred during treatment; therefore, the num-
ber of patients by treatment category is greater than the total num-
ber of patients. 2 An event reported as the reason for stopping
risedronate therapy was not necessarily considered by general
practitioners to be an adverse drug reaction.
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359 ophthalmological events in
313 patients reported during PEM study!
I

v v

178 follow-up questionnaires 181 events not followed up,
sent (178 patients) because information on
¢ green form sufficient
to exclude association

163 (91.6%) follow-up
questionnaires returned?
[

v v
118 (66.3%) follow-up 45 questionnaires with
questionnaires with insufficient information
clinical information enabling for causality assessment®
causality assessment

[
v v v

2 events 17 events 99 events
assessed as assessed as assessed as
probably related possibly related unlikely to be related
to risedronate to risedronate to risedronate
therapy therapy therapy

Fig. 2. Follow-up study of ophthalmological events identified during
the prescription-event monitoring (PEM) study on risedronate. 1 Of
these, 296 events were reported during treatment, 51 events were
reported after treatment discontinuation and for 12 events it was not
known whether they occurred on or off treatment. More detailed
information is given in figure 1. 2 Includes one case of subconjunc-
tival haemorrhage reported as an adverse drug reaction (ADR) on
the green form. 3 Dry eye (ten events), conjunctivitis (seven events
— one of these was reported as an ADR on the green form), cat-
aract (seven events), visual disturbance (six events — two of these
were reported as ADRs on the green form), eye pain (two events —
one of these was reported as an ADR on the green form), episcler-
itis (two events), iritis (two events), vision deteriorated (two events)
and one event each of keratitis, diplopia, hemianopia, eye irritation,
sore eye, vision field defect and floaters (this patient was diagnosed
with retinal detachment).

the drug. Hence, PEM is capable of identifying
adverse events that none of the prescribers suspected
were due to the drug, in contrast to spontaneous
reporting schemes where the doctor needs to suspect
an ADR.

Similar to other pharmacovigilance schemes,
PEM is only as good as the information reported and
is dependent both on the patient reporting the condi-
tion to their GP and the GP recording it on the green
form questionnaire. Therefore, it is possible that
some serious events may not have been identified
and so the risk of ophthalmological events associat-
ed with risedronate could be underestimated. As
with other observational studies, PEM is not able to
verify patient compliance. It may also be affected by
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Table Il. Ophthalmological events assessed as probably or possibly related to risedronate

Event term No. of Time to onset Reason for stopping Suspected adverse drug Causality assessment
events (days) risedronate reaction by general by the Drug Safety
practitioner on follow-up Research Unit
Dry eye 6 27, 34, 120, 120, 125, 128 Yes (5) Yes (3) 6 possibly
No? (1) No (1)
Don’t know (2)
Sore eye® 5 23, 28, 42, 46, 150 Yes (5) Yes (3) 1 probably
Don’t know (2) 4 possibly
Conjunctivitis 3 14, 29, 100 Yes (3) Yes (1) 3 possibly
Don’t know (2)
Diplopia 1 7 Yes Yes 1 probably
Episcleritis 1 94 Yes No 1 possibly
Eye irritation 1 7 Yes Don’t know 1 possibly
Eye pain® 1 57 Yes Don’t know 1 possibly
Visual 1 9 Yes Yes 1 possibly
disturbance?
Total 19 Range 7-150 Yes (18) Yes (9) 2 probably
No (1) No (2) 17 possibly

Don’t know (8)

a Risedronate was stopped a month later for an unspecified reason and symptoms did not reoccur.

b For one of the patients muscle cramps were reported at the same time, which resolved on stopping risedronate. Another patient
presented with dyspepsia at the same time, which resolved on stopping risedronate.

¢ This patient also presented with associated photophobia and was seen by an optician, who noted on examination ‘tiny blisters on

the surface of the conjunctiva’.

d This patient presented with ambylopia, limb pain and headache. Follow-up information was only available on ambylopia (coded to

visual disturbance), which resolved upon stopping risedronate.

survivor bias because data are only collected from
GPs and, therefore, patients treated only by hospital
physicians are not included.

The response rate to our follow-up questionnaires
was very good (91.6%) and better than GP
surveys.’”3) It has to be remembered that GPs
received a small payment as reimbursement for the
work involved filling out the questionnaire. In con-
trast, there was no payment for filling out the initial
green form.

Cases of conjunctivitis, diplopia, episcleritis, eye
irritation, eye pain and sore eye were assessed as
possibly or probably related to risedronate treatment
and these events are not mentioned in the data sheet
for either the 30mg or the 5mg preparation. Addi-
tionally, dry eye and ambylopia are not mentioned in
the product information for the Smg preparation, but
are mentioned in the product information for the
30mg preparation.!?! The product information
states that “ambylopia, corneal lesion and dry eye
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occurred with a frequency of 1.6% each in a cohort
of 61 patients”.

In both data sheets it is mentioned that “iritis was
uncommonly reported in clinical trials”.['21 Al-
though we received two reports of iritis, no causality
assessment could be made because of a lack of
information. The incidence of ophthalmological
events in clinical trials is higher than the incidence
risks reported during this PEM study and could be a
reflection of the limitations of observational phar-
macovigilance studies. In addition there are differ-
ences in the monitoring of patients included in
clinical trials under well controlled conditions and
those treated under ‘real life’ conditions of general
practice that are monitored during PEM studies.
Hence, in PEM we are dependent on a third party for
reporting events. In addition, the differences in the
numbers of patients (n = 61 and 13 643, respective-
ly) should be taken into account if comparing the
frequency of an ADR given in the data sheet (1/61
patients) and the number of events identified as an
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ADR after causality assessment in a PEM study (19/
13 643 patients).

However, it has to be taken into account that the
data presented have been made available, in the
majority of cases, by GPs and not by ophthalmolo-
gists, which may have lead to under-reporting or
misreporting of some ophthalmological conditions.
In addition, there were 45 events followed up, for
which limited follow-up information was received,
making assessment of causality not feasible. There-
fore, the true rate of ophthalmological ADRs during
risedronate treatment may be higher than the one
reported here.

Reviewing the current literature it appears that
the longer a bisphosphonate has been on the market,
the more publications can be found relating to ocular
adverse effects. Reporting may also be influenced
by the number of patients using a particular bisphos-
phonate as well as publications about possible ad-
verse effects and alerts created by drug monitoring
centres. As risedronate is one of the new generation
bisphosphonates, only licensed since 2000 in the
UK, it may not be surprising to find only a small
number of ocular ADRs reported in the literature.
This PEM study was initiated 6 months after market
authorisation for the drug and is providing the first
large number of case reports with detailed informa-
tion and causality assessments of ophthalmological
events associated with risedronate.

In our study a wide range of symptoms have been
reported, with the majority being inflammatory con-
ditions of the eye. As most patients were seen only
by their GP, it is difficult to decide whether the
described symptoms are all part of one particular
inflammatory condition of the eye or are in fact
different entities.

Since 1999 six cases of reversible ocular inflam-
mation (four scleritis and two anterior uveitis) have
been described in association with the nitrogen
bisphosphonate alendronate.['82123241 In a previous
PEM study on alendronate (1995-97), 391 eye
events were reported during treatment in a cohort of
11 916 patients. However, no follow-up information
to enable causality assessments was obtained.[*"!

In 2002 Vinas et al.’” published the first ocular
inflammatory case (episcleritis) associated with the
treatment of risedronate. The patient presented on
day 7 of treatment with unilateral pain of the eye and
redness. A positive dechallenge and rechallenge was
reported.

The following year, Fraunfelder and Fraun-
felder! published a summary of cases collected
from spontaneous reporting systems in the US and
the WHO, which included seven cases of non-spe-
cific conjunctivitis, two of abnormal or blurred vi-
sion and one of scleritis associated with risedronate.
However, it has to be pointed out that these cases
may not all have undergone a ‘structured’ causality
assessment and the quality of the reports may vary,

Table lll. Relevant past medical history and concomitant medication in patients with events assessed as possibly or probably related to

risedronate
Event No. of Relevant past medical history Relevant concomitant medication
events
Dry eye 6 Arthritis None reported
Crohn’s disease Prednisolone and eye ointment
Sore eye 5 Polymyalgia rheumatica None reported
Conjunctivitis 3 Recurrent subconjunctival haemorrhages None reported
Corneal scar and polymyalgia rheumatica Prednisolone, prednisolone drops
Coeliac disease None reported
Diplopia 1 None reported Inhaled corticosteroid
Episcleritis 1 Dry eyes Eye drops
Eye irritation 1 None reported None reported
Eye pain 1 None reported None reported
Visual disturbance 1 None reported None reported
Total 19 7 4
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but for all these cases the reporter had a suspicion
that the event was related to the use of risedronate.
In the same year Health Canada highlighted these
concerns by summarising the reports they had re-
ceived of ocular disorders in association with the use
of bisphosphonates. They received three reports of
suspected ADRs with two events of blindness and
one each of glaucoma, ocular haemorrhage and reti-
nal detachment for risedronate.%! In 2004, the Aus-
tralian Adverse Drug Reactions Advisory Commit-
tee reported that they had received a small number
of reports of ocular disorders associated with the use
of bisphosphonates. These included one report asso-
ciated with risedronate use, although the type of
ocular event reported was not specified./*!)

Putting these reports together it appears difficult
to find a pattern. This is partly due to the variable
quality of information in the reports, an unclear
patho-mechanism, the recentness of the problem and
the wide variety of clinical symptoms.

The interesting question currently being dis-
cussed amongst researchers is whether these ob-
served ocular adverse effects are a class effect of
bisphosphonates and what the pathological mecha-
nism for these is. Mbekeani et al.,'8 for example,
thought that the nitrogen-containing bisphosphonate
alendronate may affect inflammatory mediators. In
2001, Reszka and colleagues*?! published an inter-
esting article about their research on the effects of
the nitrogen-bisphosphonates alendronate and rise-
dronate on a cell model for the stratum basale of the
oesophagus, which shed more light on the effects of
these drugs on cells outside the bone. They showed
that both drugs act on enzymatic pathways, which
leads to cell growth arrest. If bisphosphonates act on
cells of the oesophagus, they might also act on other
cells in the body, including the eye. Vinas and
colleagues% thought these events may be related to
the liberation of cytokines and acute phase proteins
and cause an immunological reaction, which has
been reviewed by Santini et al.[**! The recent discov-
ery that bisphosphonates interfere with the immune
system!'?! and activate gamma delta T cells is anoth-
er interesting development and may support the
theory by Vinas and his team. This theory may be
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further strengthened by the finding that dry eye
syndrome is related to inflammatory processes me-
diated through T cells.[**! Existing autoimmune dis-
eases involving the eye (e.g. juvenile rheumatoid
arthritis, Reiter’s syndrome, sarcoidosis, Behget’s
syndrome or ankylosing spondylitis) could serve as
models for understanding the pathological mecha-
nism of bisphosphonates in relation to the eye. May-
be there are certain risk groups (i.e. patients with
dormant immunological or rheumatological diseases
or a certain genetic susceptibility). It is possible that
several pathological mechanisms are involved in
relation to the observed adverse effects on the eye.

Conclusion

Risedronate is an important drug for the treat-
ment of osteoporosis and Paget’s disease, and only a
small number of patients experience ocular events.
This follow-up study has contributed to the knowl-
edge about a variety of ophthalmological events
observed during risedronate treatment. We identi-
fied several events assessed as possibly or probably
related to risedronate that are not mentioned in the
data sheets.

Prescribing doctors should be aware of these
ocular adverse effects and that patients may present
with a range of symptoms and considerable delay in
time to onset. Recovery may be slow and it is
possible that in the future certain risk groups will be
identified, for example patients with some pre-ex-
isting eye diseases. Until then, increased awareness,
consideration of eye events during review of the
patient and referral to an ophthalmologist when nec-
essary, as well as stopping the medication, should be
considered for all patients taking bisphosphonates.
Nevertheless, it is concerning that patients at risk of
fractures when falling may experience visual
problems through this medication. Further research
is needed to try and identify possible risk factors and
the pathological mechanism for these ocular adverse
effects.

Acknowledgements

We would like to thank all the general practitioners who
have kindly participated in this study without payment and

Drug Safety 2006; 29 (2)



Ophthalmological Events During Risedronate Therapy

159

those that completed the follow-up questionnaires. We also
thank the Prescription Pricing Authority for their continuing
support. Further, we would like to thank Mr Shayne Freeman-
tle, Data Analysis Manager, the entire Drug Safety Research
Unit (DSRU) team that worked on this study and Mrs Lesley
Flowers for preparing this manuscript.

Funding: The DSRU is a medical charity receiving uncon-
ditional grants from pharmaceutical companies, including the
manufacturers of risedronate and alendronate, and other prod-
ucts in osteoporosis. However, these companies have no
control over our decision to conduct a study, the study proto-
col or the reporting of any results.

Conflicts of interest: Professor Saad Shakir has received
consultancy and lecturing fees from the manufacturers of
products used for the treatment of osteoporosis. Beate
Aurich-Barrera, Lynda Wilton and Scott Harris have no con-
flicts of interest that are directly relevant to this study.

WHO statement: The WHO Collaborating Centre in Upp-
sala, Sweden states that, with respect to data released from the
centre, “the information is not homogenous at least with
respect to origin or likelihood that the pharmaceutical product
caused the adverse reaction” and that “the information does
not represent the opinion of the WHO”.

References

1. Actonel 5mg [summary of product characteristics]. Egham:
Procter and Gamble Pharmaceuticals UK Ltd, 2002

2. Actonel 30mg [summary of product characteristics]. Egham:
Procter and Gamble Pharmaceuticals UK Ltd, 2002

3. Actonel once a week 35mg [summary of product characteris-
tics]. Egham: Procter and Gamble Pharmaceuticals UK Ltd,
2003

4. Reginster J, Minne HW, Sorensen OH, et al. Randomized trial
of the effects of risedronate on vertebral fractures in women
with established postmenopausal osteoporosis. Vertebral Effi-
cacy with Risedronate Therapy (VERT) Study Group. Osteo-
poros Int 2000; 11 (1): 83-91

5. Brown JP, Chines AA, Myers WR, et al. Improvement of
pagetic bone lesions with risedronate treatment: a radiologic
study. Bone 2000 Mar; 26 (3): 263-7

6. Reszka AA, Rodan GA. Bisphosphonate mechanism of action.
Curr Rheumatol Rep 2003 Feb; 5 (1): 65-74

7. Reszka AA, Rodan GA. Nitrogen-containing bisphosphonate
mechanism of action. Mini Rev Med Chem 2004; 4 (7): 711-9

8. Fisher JE, Rodan GA, Reszka AA. In vivo effects of
bisphosphonates on the osteoclast mevalonate pathway. Endo-
crinology 2000 Dec; 141 (12): 4793-6

9. Rogers HL, Marshall D, Rogers MJ. Effects of Bisphosphonates
on osteoclasts in vitro, studies by scanning electron microsco-
py. Bone 2002; 30: 435

10. Zhang D, Udagawa N, Nakamura I, et al. The small GTP-
binding protein Rho p21, is involved in bone resorption by
regulating cytoskeletal organization in osteoclasts. J Cell Sci
1995; 108: 2285-92

11. Reszka AA, Halasy-Nagy JM, Masarachia PJ, et al. Bisphos-
phonates act directly on the osteoclast to induce caspase cleav-
age of mstl kinase during apoptosis: a link between inhibition
of the mevalonate pathway and regulation of an apoptosis-

© 2006 Adis Data Information BV. All rights reserved.

12.

13.
14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

32.

33.

promoting kinase. J Biol Chem 1999 Dec 3; 274 (49): 34967-
73

Sanders JM, Ghosh S, Chan JM, et al. Quantative structure-
activity relationships for gammadelta T cell activation by
biphosphonates. ] Med Chem 2004; 47 (2): 375-84

Siris ES. Bisphosphonates and iritis. Lancet 1993; 341: 436-7

Fraunfelder FW, Fraunfelder FT, Jensvold B. Scleritis and other
ocular side effects associated with pamidronate disodium. Am
J Ophthalmol 2003; 135 (2): 219-22

Fraunfelder FW, Fraunfelder FT. Bisphosphonates and ocular
inflammation. N Engl J Med 2003 Mar 20; 348 (12): 1187-8

Macarol V, Fraunfelder FT. Pamidronate disodium and possible
ocular adverse drug reactions. Am J Ophthalmol 1994; 118 (2):
220-4

De S, Meyer P, Crisp AJ. Pamidronate and Uveitis. Br J Rheu-
matol 1995; 34 (5): 479

Mbekeani JN, Slamovits TL, Schwartz BH, et al. Ocular inflam-
mation associated with alendronate therapy. Arch Ophthalmol
1999 Jun; 117 (6): 837-8

O’Donnell N, Rao GP, Aguis-Fernandez A. Paget’s disease:
ocular complications of disodium pamidronate treatment. Br J
Clin Pract 1995; 49 (5): 272-3

Rey J, Daumen-Legre V, Pham T, et al. Uveitis, an under-
recognized adverse effect of pamidronate: case report and
literature review. Joint Bone Spine 2000; 67 (4): 337-40

Salmen S, Berrueta L, Sanchez N, et al. Nongranulomatous
anterior uveitis associated with alendronate therapy. Invest
Clin 2002; 43 (1): 49-52

Asensio Sanchez VM, Botella Oltra G, Carrasco E. Bifosfonatos
e inflamacion intraocular. Arch Soc Esp Oftalmol 2004; 2: 2-4

Malik AR, Campbell SH, Toma NM. Bilateral acute anterior
uveitis after alendronate [letter]. Br J Ophthalmol 2002; 86
(12): 1443

Leung S, Ashar BII, Miller RG. Bisphosphonate-associated
scleritis: a case report and review. South Med J 2005; 98 (7):
733-5

Fietta P, Manganelli P, Lodigiani L. Clodronate induced uveitis
[letter]. Ann Rheum Dis 2003; 62 (4): 378

Durnian JM, Olujohungbe A, Kyle G. Bilateral acute uveitis and
conjunctivitis after zoledronic acid therapy. Eye 2005; 19 (2):
221-2

Haverbeke G, Pertile G, Claes C, et al. Posterior uveitis: an
under-recognized adverse effect of pamidronate: 2 case re-
ports. Bull Soc Belge Ophtamol 2003; (290): 71-6

Ghose K, Waterworth R, Trolove P, et al. Uveitis associated
with pamidronate. Aust N Z J Med 1994; 24 (3): 320

Stewart GO, Stuckey BG, Ward LC, et al. Iritis following
intravenous pamidronate. Aust N Z J Med 1996; 26 (3): 414-5

Vinas G, Olive A, Holgado S, et al. Episcleritis secondary to
risedronate. Med Clin (Barc) 2002 Apr 27; 118 (15): 598-9

. Barrera BA, Wilton L, Harris S, Shakir SA. Prescription-event

monitoring study on 13,164 patients prescribed risedronate in
primary care in England. Osteoporos Int 2005: Epub ahead of
print

Shakir SAW. Prescription-event monitoring. In: BL Strom,
editor. Pharmacoepidemiology. 4th ed. Chichester: John Wiley
& Sons Ltd, 2005: 203-16

Shakir SA. Causality and correlation in pharmacovigilance. In:
Talbot PW, editor. Stephens’ detection of new adverse drug
reactions. Sth ed. Chichester: John Wiley & Sons Ltd, 2004:
329-43

Drug Safety 2006; 29 (2)



160

Aurich-Barrera et al.

34.

35.

36.

37.

38.

39.

40.

41.

CIOMS.WHO. International Guidelines for Biomedical Re-
search Involving Human Subjects. Geneva: CIOMS WHO,
1993

Multi-Centre Research Ethics Committee Guidance Notes. Ex-
amples of enquiries and surveys in the public interest where no
reference to a Research Ethics Committee is necessary. UK,
MREC, 2000; Appendix C:21

Guidelines on practice of ethical committees in medical research
involving human subjects. Royal College of Physicians of
London. August 1996

Heeley E, Riley J, Layton D, et al. Prescription-event monitor-
ing and reporting of adverse drug reactions. Lancet 2001 Dec
1; 358 (9296): 1872-3

McAvoy BR, Kramer EF. General practice postal surveys: a
questionnaire too far? BMJ 1996 Sep 21; 313 (7059): 732-3

Biswas PN, Wilton LV, Shakir SA. Pharmacovigilance study of
alendronate in England. Osteoporos Int 2003; 14 (6): 507-14

Springuel P, McMorran M. Biphosphonates and ocular disor-
ders; Canadian Adverse Drug Reaction Newsletter. Canada:
Health Canada, 2003: 1-2

Topliss D, Isaacs D, Lander C, et al. Bisphosphonates and
ocular inflammation. Aust Adv Drug Reactions Bull 2004; 23
(2):7-8

© 2006 Adis Data Information BV. All rights reserved.

42. Reszka AA, Halasy-Nagy J, Rodan GA. Nitrogen-bisphospho-
nates block retinoblastoma phosphorylation and cell growth by
inhibiting the cholesterol biosynthetic pathway in a keratino-
cyte model for oesophageal irritation. Mol Pharmacol 2001
Feb; 59 (2): 193-202

43. Santini D, Fratto ME, Vincenzi B, et al. Bisphosphonate effects
in cancer and inflammatory diseases: in vitro and in vivo
modulation of cyutokine activities. BioDrugs 2004; 18 (4):
269-78

44. Nelson JD, Helms H, Fiscella R, et al. A new look at dry eye
disease and its treatment. Adv Ther 2000; 17 (2): 84-93

Correspondence and offprints: Dr Lynda Wilton, Drug Safe-
ty Research Unit, Bursledon Hall, Blundell Lane, South-
ampton, SO31 1AA, UK.

E-mail: lynda.wilton@dsru.org

Drug Safety 2006; 29 (2)



	Abstract 151
	Background 152
	Methods 152
	Prescription-Event Monitoring (PEM) Study 152
	Follow-Up Study of Ophthalmological Events 152

	Data Analysis 153
	Results 153
	PEM Study 153
	Follow-Up Study of Ophthalmological Events 154

	Discussion 154
	Conclusion 158
	Acknowledgements 158
	References 159
	Correspondence 160
	Email 160

