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ARTICLE DETAILS 

TITLE (PROVISIONAL) Exposure to bisphosphonates and risk of cancer: a protocol for 
nested case-control studies using the QResearch data 

AUTHORS Yana Vinogradova, Carol Coupland, Julia Hippisley-Cox  

 

VERSION 1 - REVIEW 

REVIEWER Peter Vestergaard MD PhD DrMedSc  
Department of Endocrinology and Internal Medicine (MEA)  
Aarhus University Hospital THG  
Tage Hansens Gade 2  
DK-8000 Aarhus C  
Denmark 

REVIEW RETURNED 28/10/2011 

 

GENERAL COMMENTS The authors present a protocol for a study on the potential 
association between bisphosphonates and risk of cancer in 
observational studies. I have some reservations for this protocol:  
 
1) Page 12, line 25: The authors subdivide exposure into less than 
one and more than one year. However, the incubation period for 
many cancers, in particular GI cancers with few symptoms such as 
liver, pancreas, and colon cancer may be several years. The authors 
should consider to analyse exposure for several years.  
2) Page 12, line 12: the adherence rates (67%) may not be high 
enough to study the effects of high doses. The authors should 
consider analysing adherence of 80-90% or more.  
3) In some countries oral and intravenous pamidronate is also 
available for osteoporosis treatment. No mentioning of this has been 
made, and this may be the consequence of pamidronate not being 
prescribed for osteoporosis in the UK. However, this needs to be 
mentioned.  
4) As for pamidronate, zoledronic acid should be considered for 
analysis.  
5) Parathyroid hormone and analogues (teriparatide) has also been 
associated with cancer in animal studies, although this has not been 
confirmed in human studies. The authors should consider to include 
PTH and analogues in the analyses.  
6) Page 10, line 15 it is stated “There are three regimens for 
bisphosphonate use: daily; once-weekly; once-monthly”, however as 
stated earlier in the paper, etidronate may be administered in three 
month cycles.  
7) Page 12, line 25 it is stated that adjustments will be made for 
proton pump inhibitors – what about histamine h2 receptor blockers 
and other antacids (e.g. bicarbonate, aluminium or magnesium 
containing antacids)? (is mentioned on page 14).  
8) Page 10, line 25. Risedronate is also available in a 35 mg per 
week formulation.  
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REVIEWER Dr Chris Cardwell  
Lecturer in Medical Statistics  
Queen's University Belfast 

REVIEW RETURNED 08/11/2011 

 

GENERAL COMMENTS The authors describe a protocol to conduct an investigation of the 
effect of bisphosphonate usage on cancer incidence. In my opinion 
the protocol is well written and clear and the findings of the study will 
contribute to the debate on whether bisphosphonates influence 
cancer risk. I have only minor comments. 
 
1. In the abstract the authors state "no effects on colorectal and 
stomach cancer have been shown", but in the introduction they 
show borderline results for colorectal cancer from a UK study 
(ref.20), a significant effect in an Israeli study (ref.22) and a Danish 
study (ref. 23). I would suggest rewording this slightly.  
 
2. In the sample size calculation the authors state how many cases 
of cancer will be needed but do not explicitly state how many cases 
will be available within the dataset e.g. "to detect an odds ratio of 1.3 
(for oesophageal cancer[20]) 5208 cases will be needed". Also, 
does this include individuals with 2 years data prior to index date?  
 
3. There is likely to be uncertainty in the timing of the cancer 
diagnosis as observed for another primary care database (BMC 
Medical Research Methodology 9[1]:42), so in my opinion it would 
be preferable to use as their main analysis the analysis in which 
prescriptions in the year or six months prior to the index date are 
ignored.  
 
4. In general, investigating bisphosphonates in the 2 years prior to 
the index date seems a short period of time for bisphosphonates to 
increase\reduce cancer risk so the 6 year analysis may be more 
convincing. It would therefore be helpful if power calculations were 
available for the six year analysis.  
 
5. It would be useful if there were a limitations section detailing some 
of the weaknesses e.g. potential overestimation of bisphosphonate 
usage (as prescriptions may not be taken), unavailable data for 
some confounders (e.g. bone mineral density), missing data for 
other confounders (e.g. BMI), the potentially large number of 
hypotheses investigated (10 cancer sites, various analyses), 
inaccuracy in GP cancer diagnosis (e.g. difficulty in determining site 
of origin for cancers at or near the gastro-oesophageal junction) and 
lack of histological information.  
  

 

VERSION 1 – AUTHOR RESPONSE 

1) Page 12, line 25: The authors subdivide exposure into less than one and more than one year. 

However, the incubation period for many cancers, in particular GI cancers with few symptoms such as 

liver, pancreas, and colon cancer may be several years. The authors should consider to analyse 

exposure for several years.  

 

We have changed the categorisation to “less than 6 months, 7 to 36 months, 37 to 72 months, 73 

months or more”. (page 10, paragraph 4)  
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2) Page 12, line 12: the adherence rates (67%) may not be high enough to study the effects of high 

doses. The authors should consider analysing adherence of 80-90% or more.  

 

We don‟t have any information on adherence and all analyses are based only on prescriptions, we 

have now mentioned this in the Discussion. (page 15, paragraph 3)  

 

3) In some countries oral and intravenous pamidronate is also available for osteoporosis treatment. 

No mentioning of this has been made, and this may be the consequence of pamidronate not being 

prescribed for osteoporosis in the UK. However, this needs to be mentioned.  

 

We have listed other bisphosphonates for osteoporosis treatment and mentioned that some of them 

are not licensed for this in the UK (page 9, paragraph 1).  

 

4) As for pamidronate, zoledronic acid should be considered for analysis.  

 

We have added use of zoledronic acid if prescribed once a year (page 9, paragraph 1). We have also 

added that patients with prescriptions of zoledronic acid will excluded if they have more than one 

prescription in one year since this indicates that it may be being prescribed for cancer treatment (page 

8, paragraph 1).  

 

5) Parathyroid hormone and analogues (teriparatide) has also been associated with cancer in animal 

studies, although this has not been confirmed in human studies. The authors should consider to 

include PTH and analogues in the analyses.  

 

We have added parathyroid hormone and teriparatide as other drugs for osteoporosis (page 11, 

paragraph 4).  

 

6) Page 10, line 15 it is stated “There are three regimens for bisphosphonate use: daily; once-weekly; 

once-monthly”, however as stated earlier in the paper, etidronate may be administered in three month 

cycles.  

 

We have listed all possible regimens for bisphosphonates (page 10 paragraph 2).  

 

7) Page 12, line 25 it is stated that adjustments will be made for proton pump inhibitors – what about 

histamine h2 receptor blockers and other antacids (e.g. bicarbonate, aluminium or magnesium 

containing antacids)? (is mentioned on page 14).  

 

We have moved the definition of acid suppressive drugs to the first paragraph of Confounding factors 

section which says that the drugs will include proton-pump inhibitors, H2 antagonists and 

antacids(page 13 paragraph 1) and added the appropriate reference.  

 

8) Page 10, line 25. Risedronate is also available in a 35 mg per week formulation.  

 

We have added 35 mg weekly use of risedronate. (page 9 paragraph 1)  

 

1. In the abstract the authors state "no effects on colorectal and stomach cancer have been shown", 

but in the introduction they show borderline results for colorectal cancer from a UK study (ref.20), a 

significant effect in an Israeli study (ref.22) and a Danish study (ref. 23). I would suggest rewording 

this slightly.  

 

We have changed „no effects on colorectal and stomach cancer‟ to „only borderline effects on 

colorectal and stomach cancer‟ in the abstract.  
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2. In the sample size calculation the authors state how many cases of cancer will be needed but do 

not explicitly state how many cases will be available within the dataset e.g. "to detect an odds ratio of 

1.3 (for oesophageal cancer[20]) 5208 cases will be needed". Also, does this include individuals with 

2 years data prior to index date?  

 

We have calculated the numbers of cases required for each cancer, but think it would be better to 

report the final numbers of eligible cases and controls when we report our study results. We will then 

interpret our findings in light of the power calculations.  

 

3. There is likely to be uncertainty in the timing of the cancer diagnosis as observed for another 

primary care database (BMC Medical Research Methodology 9[1]:42), so in my opinion it would be 

preferable to use as their main analysis the analysis in which prescriptions in the year or six months 

prior to the index date are ignored.  

 

We have now defined the observational period for assessing exposures as excluding the last 6 

months prior to the index date (page 9 the 1st sentence).  

 

4. In general, investigating bisphosphonates in the 2 years prior to the index date seems a short 

period of time for bisphosphonates to increase\reduce cancer risk so the 6 year analysis may be more 

convincing. It would therefore be helpful if power calculations were available for the six year analysis.  

 

Use of bisphosphonates will be assessed on all prescriptions within the observation period “from the 

date of entry into the QResearch to the index date” excluding prescriptions in the last 6 months as has 

been stated in the Interventions section.  

We will also repeat the analysis on patients with at least 6 years of records looking at prescriptions 

issued within the last 6 years excluding the last 6 months as a part of a sensitivity analysis (page 13, 

paragraph 4).  

 

5. It would be useful if there were a limitations section detailing some of the weaknesses e.g. potential 

overestimation of bisphosphonate usage (as prescriptions may not be taken), unavailable data for 

some confounders (e.g. bone mineral density), missing data for other confounders (e.g. BMI), the 

potentially large number of hypotheses investigated (10 cancer sites, various analyses), inaccuracy in 

GP cancer diagnosis (e.g. difficulty in determining site of origin for cancers at or near the gastro-

oesophageal junction) and lack of histological information.  

 

We have added a Discussion section to the paper where we have tried to cover all possible 

limitations. (Page 15-16)  

 

I hope we have addressed all the issues and you will find the paper improved.  

VERSION 2 – REVIEW 

REVIEWER Peter Vestergaard MD PhD DrMedSc  
The Osteoporosis Clinic  
Aarhus University Hospital THG  
Tage Hansens Gade 2  
DK-8000 Aarhus  
Denmark 

REVIEW RETURNED 25/11/2011 

 

The reviewer filled out the checklist but made no further comments. 
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