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BISPHOSPHONATE SAFETY

Bisphosphonates (bps) are well tolerated by the majority of patients, but there is accumulating
evidence associating bp therapy with the risk of serious adverse effects (SAE) such as
osteonecrosis of the jaw, atypical fractures, atrial fibrillation and esophageal cancer. SAE events
with bp doses used for osteoporosis are either rare (occuring in < 1 in 1000 patients), uncertain,
or both. For patients at high risk of fracture, the benefits of bps will outweigh these potential
harms. However, for patients at low-moderate risk of fracture, concerns about bp safety,
especially long term, may outweigh benefits. Table 1 summarizes the risks versus benefits of
bisphosphonates when used in the treatment of osteoporosis.
Table 1: Benefits vs. Risk of Harm Due to Serious Adverse Effects of Bisphosphonates
Effect
Hip fractures

Vertebral
fractures
Atrial
fibrillation
(serious)
Atypical
fractures
Esophageal
cancer
Osteonecrosis
of the jaw

Estimated three
year benefit /
harm
NNT = 91

NNT = 13-27
NNH = 118
(zoledronic acid
NNH = 313
(alendronate)
?
NNH = 1000 for 5
years
?

Source / Comments
RxFiles Treatment Comparison Chart
Alendronate, risedronate NNT for 2° prevention only;
no significance for 1° prevention
RxFiles Treatment Comparison Chart
Risedronate not significant for 1° prevention
Ref. # 28 zoledronic acid - Randomized Controlled Trial
Ref. # 29 alendronate - Case Control Study
Other studies report no increased risk of AF
Too little data; concern with long-term therapy
Ref. # 7 – case control analysis. Increased risk did not
appear until after 4 – 5 year of bp therapy.
Too little data for bp therapy in OP but concern with
high dose/IV bp in cancer patients

Gastrointestinal (GI) EFFECTS
 Most frequent reason cited for discontinuation of therapy with bps. 1 For example, in a
telephone survey of women taking anti-osteoporosis medications, 9 % of women taking
alendronate reported stopping the drug because of GI side effects (NNH = 11). 2
 Non-nitrogen containing bps (etidronate) – fewer GI effects, mainly diarrhea. 1
 For nitrogen-containing bps (alendronate, risedronate) – perception that GI symptoms
such as nausea, dyspepsia, abdominal pain, gastritis are common but multiple
studies report no significant difference in incidence of symptoms among
risedronate, alendronate and placebo. 3
 Esophageal cancer
o 23 cases reported in US3; 31 in Europe /Japan4; reduced incidence
rate in bp users versus non-bp users observed in recent Danish



national data. 4
o Two recently published case control studies, both utilizing data from the UK’s
General Practice Research Database provide conflicting results on the association
between bps and esophageal cancer possibly due to differences in length of followup 5: 4.5 years – no association 6; 7.5 years – absolute increase in risk 1 in 1000
after 5 years of use 7.
Mechanisms proposed for esophageal erosion 2
o Direct contact between drug and mucosa causing damage to hydrophobic barrier on
mucosal surface.
o Inhibition of the mevalonate pathway which could hinder mucosal healing.

Management:
 Not necessary to avoid bps because of history of upper GI complaints [except for
esophageal abnormalities such as stricture or achalasia (motility disorder) 8, Barrett’s
esophagus - FDA contraindication 3].
 If GI symptoms occur, it may be appropriate to rechallenge with the same or a different
bp. 3,9
 Emphasize the importance of following recommended administration
procedure for oral bps to reduce the risk of esophageal cancer.
These recommendations include taking the bp with a full glass (200 – 250 ml) of water
while standing or sitting at least 30 minutes before the first meal of day and not lying
down for at least 30 minutes and until after the first meal of the day. 5
 Use of proton pump inhibitors or other acid suppressants may exacerbate loss of bone
density & possibly increase fracture risk10 so may not be an appropriate long-term
solution for bp-induced GI symptoms. 2
 If patient is unable to tolerate oral bps, consider
o weekly or monthly dosing regimens. Less frequent administration may also result in
better adherence as administration precautions do not have as big an impact on
day to day life.
o parenteral bps (IV zoledronic acid).
Musculoskeletal Effects
 Acute Phase Reaction
o Common with IV bps: occur in 1 in 3 patients after 1st infusion, 1 in 15 after 2nd; 1
in 35 after 3rd 9; much less frequent with oral bps (< 1 in 100 on initiation of
therapy) 3.
o Incidence is higher with weekly or monthly oral doses compared to daily bps12; for
example 0.6% with intermittent oral risedronate vs. 0% with daily oral risedronate
over 1 year 13.
o Idiosyncratic self-limiting reaction. Symptoms resolve in a few hours to a few
days.2
Management:
o Antipyretics/analgesics.
o Consider starting patients on daily oral bps for a few weeks before switching to
weekly or monthly.


Severe musculoskeletal pain
o FDA Alert issued in 2008 for severe musculoskeletal pain occurring from 2 weeks to
several years after initiation of bp therapy. 14
o Characterised by intense generalized muscle and/or bone pain with fatigue; isolated
bone or joint pain is rare. 2
o Incidence unknown – may be underreported, risks factors unknown.3

2

Management:
o Pause and rechallenge in mild cases: discontinue in more severe cases. 2
o Symptoms improve after bp withdrawal in some cases but resolve slowly or
incompletely in others. 9
o Counsel patients to report unexplained musculoskeletal pain promptly. 9


Osteonecrosis of the jaw (ONJ)
o Area of exposed bone in maxillofacial area which does not heal.
o Risk increases with higher dose, longer duration of bp therapy; more common when
higher dose of bps are used IV for treatment of cancer. 2
o For lower doses of bps used for osteoporosis, incidence appears to be rare:
estimates vary from 1 – 10 per 100,000 patient-years 15 to 28 per 100,000 patient
years (16) but it is acknowledged that ONJ is likely underreported 2.
o Mechanism is not understood – jaw site of high bone turnover – bp could
accumulate there  oversuppression of bone remodelling  microcracks, osteocyte
death and matrix necrosis. 2
o Risk factors: poor dental hygiene, dental surgery, periodontitis, cancer
chemotherapy and corticosteroid therapy. 2,3
Management:
o Counsel on good dental hygiene, regular dentist visits. 17
o If feasible, any dental problems should be attended to before starting bp. 17
o Smoking cessation, limit alcohol use. 17
o For patients on bp therapy for more than 3 years, the Canadian Task Force on ONJ
suggests the following strategies:
 Emergency dental work: This should not be delayed; consider stopping bp
therapy during healing period. 17
 Non-emergency invasive dental work: Consider stopping bp therapy for
several months (the American Dental Association recommends 3 months
before nonemergency invasive dental procedures and 3 months after during
the healing period).
 The Task Force acknowledges there is no valid evidence that these
strategies reduce the risk of osteonecrosis. 17



Atypical fractures
o Subtrochanteric and diaphyseal fractures of the femur occurring with little or no
trauma. 2
o Symptoms of pain and weakness in the groin and thigh area may precede
fracturing. 2
o The World Health Organization has received over 800 reports of atypical fragility
fractures associated with bisphosphonate use. 2
o Incidence estimates range from 60 – 100/100,000 patient years. 18,19
 Patients on average had been taking a bp for 5 to 6 years. 2
 In many cases, patients were also taking hormone therapy or corticosteroid
medications. 2
o Danish Nation Cohort Analysis published Sept. 2010 20:
 Hazard Ratio for women 1.88 (atypical fracture rate 13/10,000 in untreated
vs. 31/10,000 in treated)
 Hazard Ratio for men 3.98 (6/10,000 in untreated vs. 31/10,000 in treated).
o Report from the American Society for Bone and Mineral Research task force Sept.
2010 21: Causal association between bps and atypical fractures has not been
established but physicians and patients should be aware of the potential for this
adverse effect. 21
o Suggested mechanism: over-suppression of bone remodelling and inability to heal
microcracks  increased skeletal fragility. 2

3

o
o

May occur at anytime during bp therapy. 22
Concurrent glucocorticoid and proton pump inhibitor use may increase risk. 22

Management:
o In general, discourage bp use in patients at low to moderate risk of fracture unless
individual patient factors warrant special consideration. (e.g. some low-risk
patients on bisphosphonates due to simply a low BMD may have bisphosphonates
stopped opting instead for lifestyle and nutritional interventions such as vitamin D,
calcium, weight bearing exercise and addressing tobacco and alcohol use). 2
o Inform patients with valid indication for bps that the risk of osteoporotic fracture is
much higher than risk of atypical fracture. 2
o In bp monitoring, ask about any unusual bone pain but don’t alarm.
o Avoid long-term concurrent use of two antiresorptives. 2
o Drug holidays are controversial 23,24 – would not be appropriate for high risk
patients and discontinuation rather than a holiday might be the better option for
low risk patients 25,26.
Renal Dysfunction
 Special considerations are required for patients with renal dysfunction given the potential
for IV bisphosphonates to worsen or cause renal dysfunction (e.g. zoledronic acid). 2,9 It is
not known if this also occurs with oral bisphosphonates.2 In patients with renal related
bone disease, the risk versus benefit of treating with bisphosphonates is unknown. 2,27,28.
 Manufacturer monographs state that risedronate should not be used if CrCl < 30 ml/min29;
alendronate 8 and zolendronate (for osteoporosis)30 if CrCl < 35 ml/min.
 No data on the safety or benefit of reducing dose or increasing the dosing interval in
patients with decreased renal function. 24
Hypocalcemia
 Rare occurrence in otherwise healthy patients.
 Risk factors: hypoparathyroidism, vitamin D or calcium deficiency. 9
Management:
 Vitamin D and calcium levels should be in the normal range before starting bp especially
with IV zoledronic acid. 2,9
 Calcium and vitamin D supplements during bp therapy as required. 2,3
Atrial Fibrillation (AF)
 Association between bps and AF has not been confirmed. 29
 Zoledronic acid increased the risk of severe AF, 1.3 vs. 0.5% over placebo in HORIZON 30;
alendronate increased risk of severe AF, 1.12 vs. 0.8 % in a recent Danish cohort study 31.
 Some observational data for other bps also suggests increased risk of AF, however due to
limitations of such trials, it is not yet possible to confirm a true causal association. 2
 A systematic review and meta-analysis of four randomized controlled trials found a small
but statistically significant association between serious AF and bp use – RR 1.5. 32
 No pharmacological mechanism for this effect has been identified. No dose /duration effect
has been demonstrated.3
 Bps are used in population group at higher risk of AF. 3
 FDA recommendation – Do not alter prescribing patterns of bps based on concern for AF.
Patients currently on bps should continue therapy. 29
Other
 Ocular Adverse Effects
o Relatively rare reports of eye inflammation, eye pain, and photophobia associated
with both iv and oral bps. 2,3
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Management
o Discontinue bp and refer to ophthalmologist. Rechallenge is not recommended. 2


Skin reactions
o Incidence of hives, pruritis similar to antibiotics, anticonvulsants, 2
o Serious reactions (e.g. Stevens Johnson Syndrome, Toxic Epidermal Necrolysis
Syndrome) very rare. 2

Generic vs. Brand Name Bisphosphonates
 Anecdotal reports of reduced BMD and increased adverse effects when patients are
switched from brand name bps to generic products. 26,33
 Bps have very poor bioavilability (< 1 %). In theory, small differences in dissolution
between different brands could make a significant difference in the amount of drug
available to the patient. 33
 Health Canada data indicate that brand name bps and corresponding generic products are
bioequivalent.
 Chart review of 301 women switched from brand name to generic alendronate: significant
increase in incidence of adverse effects, primarily GI effects; 47 women discontinued the
drug because of adverse effects; 23 women discontinued because of decreased BMD. 34
 Cohort study of almost 33,000 patients from a Quebec medical database, patients started
on generic alendronate were twice as likely to stop the drug as those started on the brand
name alendronate. 31
 However, more robust evidence is needed to support superior therapeutic effect of brand
name bps.
 A follow-up BMD after one year is useful to ensure that BMD is not still declining. Nonresponse may be addressed by switching to an alternate bp and/or addressing adherence
and administration/drug interaction issues.
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