Long term exposure to bisphosphonates
Jonathan Bayly
Treatment effects and the offset of effect
We have little data from RCTs and that does not go beyond 10 years for ALN and 7 for RIS

Treatment effects reflected in BMD and BTMs appear to decline gradually, much slower than HRT, raloxifene or PTH and in follow up have not reached baseline

· Bone et al. (1) published the results of a 4-phase trial over 10 years but only included 247 women. 86 who received ALN 10mg daily showed continued BMD gains at both L/S and NoF through years 6-10.  During those five years, the proportions of women with new morphometric vertebral fractures did not differ significantly among the three groups: 6.6 percent in the discontinuation group, 13.9 percent in the 5-mg group, and 5.0 percent in the 10-mg group.  The study was not powered to detect a difference in fracture incidence.  The discontinuation of alendronate resulted in a gradual loss of effect, as measured by bone density and biochemical markers.  ADRs showed no difference
· Black et al. (2) in the FLEX study looked at 1099 women with comparison between continuers and discontinuers. The study was not powered for fracture outcomes and this was an exploratory arm of the study.  They showed gradual reversion in BMD and BTM indicators but also continued vertebral fracture benefit between 5 and 10 years with 5.3% v 2.4% incidence (ARR 2.9%, NNT 34, RR 0.45).  The NNTs are best for those with a VFx and T-score <-2.5.  (3).  Sub-group analysis suggests continued anti-fracture benefit in discontinuers was only seen in those whose BMD was not in the osteoporotic range before discontinuation.  There was neither a decrease nor an increase in NV fractures (RR 1.0) between groups.  ADRs were also the same.
· Mellstrom et al. (4) saw continued maintenance or increase in BMD and continued anti-fracture efficacy in those treated with RIS  between years 5-7.
The five year offset of effect appears to depend upon a minimum therapeutic persistence (3 years) and a good MPR (66%) (5).  It probably does not apply to RIS where nearer two years is likely.  There is no detectable offset of effect in the GPRD.  This may be because of poor overall persistence or a low risk group being treated
Side effects: general comments
RCTs are not a good way to spot rare side effects

The potential for rare but important side effects with long term use has implications for decisions made as to whether to initiate therapies in younger individuals eith low absolute risk of important fractures
Atypical sub-trochanteric fractures (ASTF)
The risk appears to be low.  Rick Dell has identified 178 ASTFs in the extensive Kaiser Permenante programme in Southern California.  He estimates this as 1 per every 50 hip fractures averted up to 5 years after which the risk may rise.  The FDA and the ASBMR set up a task-force to look at this which has reported 


(6) ADDIN EN.CITE .
Neviaser et al. (7) did a retrospective on 70 patients with low-energy femoral shaft fractures over 5 years.  25 (36%) were on ALN. 19 of these (27%) had the fracture pattern of ASTF.  In these the average duration of ALN therapy was 6.9 years

Similar findings reported by Goh et al. (8) with 8 of 13 (62%) women on long term ALN therapy who had presented with a sub-trochanteric fracture with features of ASTF.
A large database study in Denmark found no greater likelihood of ASTF in alendronate treated individuals compared to case-matched controls (9)
Black et al. (10)have performed a secondary analyses on a number of trials and report a rate of ASTF of 2.3 per 100,000 patient years with a relative hazard ratios that were not statistically significant and wide confidence intervals.  

The cause for these events may be because individuals are more at risk of severe suppression of bone turnover - continued treatment in individuals achieving normal BMD, and concomitant oestrogen or GC treatment has been implicated.

Osteonecrosis of the jaw

Has not been detected in 60,000 patient years of RCTs for osteoporosis or Paget's

Not all cases may be reported in observational studies and not all reported cases are ONJ

Estimates in oral BP users from 1:10,000 to 1:250,000 (11).  Risks are much higher in IV users with underlying malignancy where the overall prevalence may be about 5% (12).
ONJ appears to be dependent on the dose and duration of bisphosphonate therapy.

The incidence and prevalence in the general population is not known

Atrial fibrillation

This fell out of the HORIZON zoledronate trial.  It is not time dependent, it was not seen in the re-fracture trial or in the oncology trials with 10x the dosage.  
ALN showed a non-significant tendency in FIT and RIS had no signal.  

There is no plausible scientific explanation

There have been conflicting results from observational and case-controlled studies.  A meta-analysis failed to find a statistically significant association (13)
Oesophageal cancer

Concern was raised in a  letter to the editor of the NEJM (14) but there was no information on confounders, the baseline rate in the population form which the cases were drawn or a control group.  The incidence was very early after the initiation of therapy (1-2 years)

Two large registry studies have failed to find an association (15, 16)
Musculo-skeletal pain 
117 reports to the FDA in ten years.  Not causally related in time.  Usually, though not always resolves with discontinuation.  Mechanism unknown and no causal relationship established for a common symptom in the treated age group.
Conclusions and recommendations
There is insufficient evidence at the present to change clinical practice with respect to AF, musculoskeletal pain and oesophageal cancer.  

ONJ is probably a real but very small risk in patients treated for osteoporosis. Oral health should be encouraged and normal restorative dental work need not be avoided.  Those with very poor oral hygiene should be counselled and those undergoing about to undergo major dentoalveolar surgery, especially if on IV bisphosphonates for cancer should be advised or initiation of treatment delayed if there therapy is for osteoporosis.  It is unlikely the discontinuation of therapy is likely to change anything.

Atypical fracture is a also a very rare association with long term ALN treatment but is dominated by hip and other fracture risk reduction.  Clinicians should be aware of the relative and absolute risks of these events when making decisions to initiate, continue with or discontinue therapies.  These risks should be discussed with patients if appropriate. 

Safety concerns may suggest a break in therapy after 5 years but those with a high risk (VFx, BMD still in the osteoporotic range, fracture on treatment, underlying inflammatory condition, those at high risk of falls etc.) may benefit from treatment up to ten years, or even longer.  Other reasonable views are that the net:harm benefit ratio is in favour of continued treatment (17).
Drug holidays depend on good concordance and persistence with medication of at least three years and this should be taken in to account in management decisions. 

Many users of bisphosphonates may have been initiated on treatment at a very low absolute fracture risk or in the absence of a densitometric diagnosis of osteoporosis.  This may also influence the decision to discontinue therapy.
Follow up DXA at the time of consideration to discontinue may be helpful and 3-5 years after discontinuation to identify 'fast losers'.

The decision to continue therapy is modulated by perceived re-fracture risk in secondary prevention.  Risk of re-fracture may decrease with time - at 10 - 15 years the risk of re-fracture at any site may return to age related baseline (18, 19).  There is some evidence that risk following minor fractures may decline at a faster rate and that major fractures of the hip, spine, forearm and humerus which may still represent a statistically significant increased risk with an HR of 1.62 even at 10 years (20).

Patients require full counselling as to the relative risks of continuing or discontinuing therapy as well as the risks of fracture even if they continue on treatment (17).
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