
Dr Camilla Parikh, 
Clinical Assessor,  
MHRA,  
19 December 2011 
 
Dear Dr Parikh, 
 
We were surprised at the MHRA bulletin that dismissed the results of our meta-analyses on 
the cardiovascular effects of calcium supplements concluding that: ‘the data did not provide 
convincing evidence that calcium and vitamin D supplements were associated with an 
increased risk of cardiovascular events.’ 
 
We strongly disagree with the statistical reasons put forward in the bulletin for drawing this 
conclusion. The reasons presented in the article are listed below in italics, followed by our 
discussion points: 
 
Overall, the reanalyses do not provide conclusive evidence of clinically significant harm, 
partly because all-cause mortality was not increased in this group (HR 0.99 [0.86–1.14]; 
p=0.89).  
 
The MHRA appears to be suggesting that harms are only relevant if there are associated 
increases in mortality. This is an unusual position to be taken by a Medicines regulatory 
body. We do not understand why events of such clinical significance as a heart attack or 
stroke should be ignored because they are either not fatal or not present in sufficient numbers 
to increase overall mortality. Furthermore, the MHRA is applying inconsistent standards for 
safety and benefit for calcium supplements. In trials of calcium for fracture or colorectal 
adenoma prevention,  there is no evidence that calcium supplements when used as 
monotherapy decrease mortality [1]. There is conflicting evidence as to whether co-
administered calcium and vitamin D might decrease mortality. In three meta-analyses, co-
administered calcium and vitamin D did not decrease mortality [2-4], but in two meta-
analyses restricted to studies of fracture prevention, there were statistically significant 
reductions in mortality [5, 6]. Thus, if unequivocal evidence for decreased mortality is a 
critical criterion in determining their use, there is little justification for the prescription of 
calcium supplements with or without vitamin D  
 
We suggest that requiring evidence of changes in mortality to guide prescribing practice 
would dramatically alter the prescription medication landscape, as few agents have been 
shown convincingly to reduce mortality, and few adverse effects of agents have been 
associated with increased mortality. Of particular relevance, we note that rosiglitazone has 
been withdrawn from the market on the recommendation of the European Medicines Agency 
because it increased the risk of myocardial infarction even though it did not increase 
cardiovascular mortality [7, 8]. 
 
 Furthermore, for women in WHI who self-medicated with calcium supplements at baseline 
and who were randomly assigned to calcium plus vitamin D, all-cause mortality was 
significantly decreased compared with placebo (HR 0.84 [0.73–0.97]; p=0.01).  
 
The MHRA have not interpreted the subgroup analysis in accordance with recommended 
approaches. As there was no significant interaction between allocation to calcium and 
vitamin D, personal use of calcium supplements, and mortality (P=0.1), it is inappropriate to 
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select out the results of the individual subgroups [9-11]. The result highlighted by the MHRA 
is most likely a “false positive”, and the best estimate of the mortality effect of co-
administered calcium and vitamin D in the Women’s Health Initiative (WHI) remains the 
result for the whole cohort (HR 0.91; 95 percent confidence interval, 0.83 to 1.01) [12]. 
 
 Concerns over methodology and data interpretation included that, for the reanalysis, the 
increased risk of MI (or the composite of MI or stroke) in women not taking calcium 
supplements at baseline was only just significant…   
 
We are concerned that the MHRA dismisses the results of underpowered trials because of 
concerns regarding levels of statistical significance. We addressed the issue of power of the 
study in our paper: “In WHI CaD, the incidence of cardiovascular events was relatively low, 
reflecting the comparative youth of the cohort. Thus, despite its size and long duration, WHI 
CaD had insufficient power to detect small effect sizes, particularly when subgroups are 
considered. For example, in women not taking personal calcium supplements at 
randomization, the study had 80% power to detect a 33% increase in clinical MI.” [13]. 
Therefore, it is expected that the observed increased cardiovascular risks with calcium 
supplements (13-22%) were of borderline statistical significance or not significant. 
 
One of the purposes of our analyses was to pool data from several underpowered, randomised 
control trials to gather a complete dataset that had the power to address the underlying issues. 
The meta-analyses we carried out fulfilled these goals, and the increases in myocardial 
infarction and the composite of myocardial infarction and stroke were both statistically 
significant, consistent among contributing trials, and of clinical relevance (for example: based 
on the meta-analyses of calcium with or without vitamin D, treatment of 1000 people with 
calcium supplements for 5 years would cause an additional 6 heart attacks or strokes while 
preventing 3 fractures [13]). 
 
 Furthermore, for the new meta-analysis, concerns included: inclusion of trials with different 
endpoints; exclusion of more than half the participants in the WHI trial; a small, marginally 
significant increased risk of MI and stroke in the subgroup but not in the overall WHI trial; 
and multiple testing, which increases the risk of false-positive results.  
 
It is not clear why the issues raised by the MHRA invalidate our findings. The primary 
endpoint of the studies did differ: in 6 the primary endpoint was bone density, 5 fracture, and 
2 colorectal adenoma. However, it is not clear on what grounds the MHRA suggests that 
primary endpoint would invalidate the findings from these randomised trials for other, 
secondary endpoints.  
 
The rationale for excluding more than half the participants in the WHI trial from analyses 
was because they were taking non-protocol calcium supplements. When a study medication is 
taken by both groups in a randomised trial, it is not possible to distinguish effects of the study 
medication, except if there is a dose response relationship. For the majority of participants in 
WHI, the trial was effectively a comparison of high dose with low dose calcium supplements. 
Our results have shown that for cardiovascular events, the results of this comparison (high vs 
low dose calcium supplements) differ from comparisons of calcium supplements vs placebo. 
 
The issue of false-positive results in the WHI analysis is minor. As stated in the paper, “Nine 
interaction tests were performed- if the effect of CaD was unrelated to personal calcium use 
and the endpoints were independent, the probability of at least one false positive interaction 



test is <40%.” [13]. In fact, most of the endpoints were not independent so that the chance of 
a false positive is substantially lower. This is supported by our other findings in which the 
results for myocardial infarction and stroke were very consistent across all the major studies, 
strongly suggesting the WHI results are not false positive results.  
 
 Finally, there may be alternative explanations for the findings, such as misclassification bias 
whereby upper gastrointestinal side effects (which are common with calcium supplements) 
are misclassified as symptoms of cardiac disease. 
 
This is incorrect. It is impossible to believe that upper gastrointestinal side-effects could be 
misclassified as stroke. For myocardial infarction, the majority of events in our analyses were 
adjudicated independently, or obtained from hospital discharge data, or death certificates. It is 
therefore exceedingly unlikely that misclassification could explain our results. In fact, when 
we only included in our patient-level analysis myocardial infarctions that were obtained from 
death certificates, hospital discharge summaries, or were independently verified, there were 
573 myocardial infarctions, and the hazard ratio for calcium was 1.29 (95% CI 1.09-1.52, 
P=0.002)  
 
We believe that none of the issues raised by the MHRA in this article invalidate our findings, 
and that our conclusion remains valid: that a reassessment of the role of calcium supplements 
in the management of osteoporosis is justified. The main reason for using calcium 
supplements is the hope that they prevent fractures. Thus, evaluation of their potential harms 
needs to be balanced against the weak evidence for their efficacy, and should acknowledge 
the evidence that the number of cardiovascular events caused by calcium supplements is 
probably greater than the number of fractures they prevent. It is our view that the 
reassessment carried out by the MHRA is inadequate because it has dismissed significant 
safety concerns over calcium supplements without justification. Given the widespread use of 
calcium supplements, and the potential for harm from their use outweighing any benefits, we 
think that the MHRA should reassess their decision. We look forward to your response. 
 
 
Yours sincerely, 
 
 
Mark Bolland, University of Auckland 
Alison Avenell, University of Aberdeen 
Andrew Grey, University of Auckland 
Ian Reid, University of Auckland 
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2nd February 2012 
 
 
Dear Dr Bolland 
 
Re: Cardiovascular effects of calcium supplements 
 
Thank you for your letter dated 19 December 2011 to the MHRA where you raise 
concerns about the related Drug Safety Update (DSU) article, the statistical arguments 
presented and the conclusions. 
 
By way of background, the DSU article was a brief, simplified summary of the main 
issues which were presented in two assessment reports to our expert committees and 
their members.  In addition, expert statistical advice was sought for the first 
assessment report.  The DSU article’s content and conclusions were endorsed by the 
majority of our experts. 
 
The DSU article, which is aimed at prescribers, focused on trials of calcium and 
vitamin D because of current prescribing practice in the UK.  The MHRA has not 
provided advice in regard to the widespread use of calcium supplements without 
vitamin D as the only authorised medicinal products are those that combine both 
calcium and vitamin D. However the DSU article refers to and endorses the National 
Orthopaedic Society advice on this issue. 
 
Regarding the individual discussion points: 
 
1. Overall, the reanalyses do not provide conclusive evidence of clinically 
significant harm, partly because all-cause mortality was not increased in this group 
(HR 0.99 [0.86–1.14]; p=0.89).  
 
The MHRA does not rely exclusively on all-cause mortality for making risk-benefit 
assessments but if a drug has a clinically important effect on cardiovascular risk a 
trend towards increased all-cause mortality could be expected in this instance. The 
absence of such a trend therefore provides some reassurance. I can also confirm that 
the MHRA does not routinely require evidence of changes in mortality to guide 
prescribing practice, The extent and type of evidence that is required before 
regulatory action is taken depends on the medicinal product and the safety concern. 
 
2. Furthermore, for women in WHI who self-medicated with calcium 
supplements at baseline and who were randomly assigned to calcium plus vitamin D, 
all-cause mortality was significantly decreased compared with placebo (HR 0.84 
[0.73–0.97]; p=0.01).  
 
The MHRA and its independent expert committee had major concerns about the use 
of sub-group analyses in the re-analysis of the data and the exclusion of more than 
half the participants in the Women’s Health Initiative (WHI) trial, despite the 
rationale provided.  
 
The possibility of the statistically significant decrease in all-cause mortality for the 
group who used personal calcium supplements being due to chance is accepted and 



the MHRA agrees that the best estimate of the mortality effect of co-administered 
calcium and vitamin D in the WHI trial remains the result for the whole cohort (HR 
0.91; 95% confidence interval, 0.83 to 1.01).  The MHRA and it’s expert committees 
were particularly reassured by the mortality estimate for the whole cohort. 
 
 
3. Concerns over methodology and data interpretation included that, for the 
reanalysis, the increased risk of MI (or the composite of MI or stroke) in women not 
taking calcium supplements at baseline was only just significant 
 
The MHRA does not routinely dismiss results of underpowered trials because of 
concerns regarding levels of statistical significance but considers the issue in the 
overall context. Your comments on the power of study are accepted, however given 
other concerns over methodology and data interpretation the borderline significance 
of the results and possibility of multiplicity issues are limitations. 
 
One major concern was the lack of information on personal calcium intake other than 
at baseline. Over the 7-year trial period it seems unlikely that intake would be 
unchanged throughout and this could be true for either subgroup (either users or non-
users at baseline). This limitation makes the data very difficult to interpret and 
therefore a result of borderline significance may be explained by other factors such as 
exposure misclassification. 
 
 
4. Furthermore, for the new meta-analysis, concerns included: inclusion of trials 
with different endpoints; exclusion of more than half the participants in the WHI trial; 
a small, marginally significant increased risk of MI and stroke in the subgroup but 
not in the overall WHI trial; and multiple testing, which increases the risk of false-
positive results.  
 
Whilst the inclusion of trials with different primary endpoints is not necessarily of 
concern, the issue we had was that in the original meta-analysis the patient 
populations in the colorectal adenoma trials differed from those in the bone mineral 
density and fracture trials. Patients were generally younger in the colorectal adenoma 
trials and with a lower proportion of female patients. Combining trials with different 
patient populations is not generally recommended. 
 
Your rationale for excluding over half of the participants in the WHI trial is that for 
the majority of patients the trial was effectively a comparison of high dose with low 
dose calcium supplements. Given that information on usage of personal calcium 
supplements is not available other than at baseline this may not be correct. Over the 7 
year time period of the WHI trial it is likely that patients in both subgroups may have 
changed their consumption of personal calcium supplements. The lack of information 
on the actual usage of these supplements makes the data very difficult to interpret. 
 
We would agree that the issue of multiplicity may not be a major concern but is 
nonetheless a potential limitation. 
 



5. Finally, there may be alternative explanations for the findings, such as 
misclassification bias whereby upper gastrointestinal side effects (which are common 
with calcium supplements) are misclassified as symptoms of cardiac disease. 
 
The MHRA agrees that upper gastrointestinal side effects could not be classified as 
stroke and misclassification as symptoms of cardiac disease is unlikely given that 
outcomes were independently adjudicated or obtained from hospital discharge 
data/death certificated in the patient-level analysis. 
 
The agency agrees that your analyses raise important potential safety concerns in 
relation to the public health impact of calcium and vitamin D supplements and has 
therefore sought the advice of its independent advisory committees on this issue. 
Following an extensive review of all the data (including a further study published in 
2011) the advice from our committees is that currently there is insufficient evidence 
of cardiovascular risk associated with calcium and vitamin D supplements to warrant 
regulatory action. The issue is however being kept under close review and any 
relevant analyses from ongoing epidemiological studies (such as the Million Women 
Study) will be considered in a timely manner. 
 
I hope this response has clarified your concerns 
 
Dr C Parikh 
Senior Medical Assessor 
VRMM MHRA 
 
 
Cc Claire Tilstone Editor DSU 
     Jane Woolley Acting Group Manager VRMM 
     Suzie Seabroke Manager Epidemiology Unit 
     Julie Williams CNS Team Leader 
 



Dr Camilla Parikh, 
Clinical Assessor,  
MHRA,  
5 March 2012 
 
Dear Dr Parikh, 
 
Thank you for your letter of response dated 2 February 2012. We disagree with a number of 
the comments made in the letter, but feel that entering a point-by-point debate is unlikely to 
be helpful. We would, however, like to point out 3 important errors made in the letter which 
appear to have contributed substantially to the MHRA’s response. 
 
The letter states: 
 
1. The MHRA does not rely exclusively on all-cause mortality for making risk-benefit 
assessments but if a drug has a clinically important effect on cardiovascular risk a trend 
towards increased all-cause mortality could be expected in this instance. The absence of such 
a trend therefore provides some reassurance. 
 
And 
 
The MHRA and its expert committees were particularly reassured by the mortality estimate 
for the whole cohort. 
 
The expectation that a 15-25% increase in risk of myocardial infarction or stroke would affect 
all-cause mortality in the Women’s Health Initiative trial is incorrect. In women not taking 
personal calcium supplements at baseline, there were 759 deaths, only 191 of which were 
attributed to atherosclerotic cardiac disease, cerebrovascular disease, or possible coronary 
heart disease. The study only had sufficient power to detect very large between-group 
differences for this number of events. Furthermore, of the 712 women who had a myocardial 
infarction or stroke during the study (in the group not taking personal calcium supplements at 
baseline), only 145 died. 80 of these deaths were attributed to atherosclerotic cardiac disease, 
cerebrovascular disease, or possible coronary heart disease. If calcium/vitamin D use caused 
a 20% increased risk of myocardial infarction or stroke, and this translated into a 20% 
increased risk of cardiovascular mortality in individuals who sustained a myocardial 
infarction or stroke, there would have been 8 extra cardiovascular deaths in the 
calcium/vitamin D group compared to the placebo group. A difference of this magnitude is 
unlikely to translate to a difference of 8 deaths in all-cause mortality because of chance 
variation in other causes of deaths. However, even if the increase in cardiovascular mortality 
rates in the group who sustained a myocardial infarction or stroke did translate to all-cause 
mortality, the study did not have the power to detect such small between-groups difference in 
all-cause mortality. Thus, there is no reason to believe that that increases in risk of 
myocardial infarction/stroke of 15-20% would have impacted on all-cause mortality in the 
Women’s Health Initiative, and no reassurance should be taken from the mortality findings. 
 
 
2. One major concern was the lack of information on personal calcium intake other than at 
baseline. Over the 7-year trial period it seems unlikely that intake would be unchanged 
throughout and this could be true for either subgroup (either users or non-users at baseline). 

 
Bone and Joint Research Group 
Private Bag 92024 
Auckland 
New Zealand,  
 
Telephone: 64 9 373 7599  
Facsimile: 64 9 373 7677 
Email: m.bolland@auckland.ac.nz 



This limitation makes the data very difficult to interpret and therefore a result of borderline 
significance may be explained by other factors such as exposure misclassification. 
 
And  
 
Given that information on usage of personal calcium supplements is not available other than 
at baseline this may not be correct. Over the 7 year time period of the WHI trial it is likely 
that patients in both subgroups may have changed their consumption of personal calcium 
supplements. The lack of information on the actual usage of these supplements makes the 
data very difficult to interpret. 
 
The MHRA has assumed that there is no further information on personal calcium intake 
throughout the study. However, such information is available because calcium intake was 
repeatedly recorded throughout the study. For example, 83% of those taking personal calcium 
supplements at baseline were still doing so at their final study visit. 46% of people not taking 
personal calcium supplements at baseline were taking personal calcium supplements by the 
final visit. There was no relationship between treatment allocation and use of personal 
calcium supplements at the final visit. The increased use of personal calcium in both 
treatment groups through the study is likely to have further obscured adverse effects of 
calcium/vitamin D on cardiovascular events. It is implausible that misclassification could 
account for our findings, essentially causing a number of false positive results that 
coincidently are consistent with our prespecified hypothesis and with data from other existing 
studies. 
 
 
3. … the issue we had was that in the original meta-analysis the patient populations in the 
colorectal adenoma trials differed from those in the bone mineral density and fracture trials. 
Patients were generally younger in the colorectal adenoma trials and with a lower 
proportion of female patients. Combining trials with different patient populations is not 
generally recommended. 
 
We found this comment very concerning. Almost all meta-analyses combine trials from 
different patient populations, in part to determine whether results from one trial population 
are generalisable to other trial populations. If, as in our analysis, there is no statistical 
heterogeneity between the results, it is generally accepted that the results are generalisable 
across the different trial populations. It is of considerable concern that the MHRA appears to 
be believe that the overwhelming majority of meta-analyses and systematic reviews are 
invalid because of an erroneous belief about methodology. 
 
 
We reiterate that none of the issues raised by the MHRA in the Drug Safety Update article or 
the response to our initial letter invalidate our findings. We are concerned that the tone of the 
first sentence of the last paragraph of the response letter (“The agency agrees that your 
analyses raise important potential safety concerns in relation to the public health impact of 
calcium and vitamin D supplements”) is not reflected in the Drug Safety Update article where 
our findings were essentially dismissed – for example “… the data did not provide 
convincing evidence that calcium and vitamin D supplements were associated with an 
increased risk of cardiovascular events.” We strongly disagree with the MHRA that, in the 
face of data from a series of randomized trials, observational data should be considered the 
ultimate arbiter because of well recognised problems with confounding that occur in such 



studies, and the history of contradictory results from observational studies and randomized 
controlled trials. It is very unlikely that further large scale trials of calcium and vitamin D 
will be carried out in the near future. Thus, the existing data, with their associated limitations, 
have to form the basis for informing prescribing practice. As we pointed out in our first letter, 
these data show that the increase in cardiovascular events from calcium supplements is 
probably greater than any reduction in fractures that occurs. We urge the MHRA to publicly 
acknowledge the legitimate concerns that have been raised regarding the safety of calcium 
supplementation rather than providing a false reassurance to the UK population which is 
likely to result in the uncritical use of these potentially harmful supplements, which have very 
limited efficacy in osteoporosis prevention.  
 
 
Yours sincerely, 
 
 
Mark Bolland, University of Auckland 
Alison Avenell, University of Aberdeen 
Andrew Grey, University of Auckland 
Ian Reid, University of Auckland 
 



The MHRA did not respond to this letter. 


