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Drospirenone is a synthetic progestogen, derived from
the aldosterone blocker spironolactone. It is structurally
related to progesterone and has antiandrogenic and antimineralocorticoid properties. It has been marketed in
oral contraceptive preparations, combined with 30 mg
of ethinylestradiol, since about 2000. The contraceptive efficacy of such pills is undoubted, but their adverse
effect profile is the subject of controversy, particularly
the potential to cause venous thromboembolism. Two
linked studies add to this debate.1 2 Both are observational database studies and produce remarkably similar
results, which support another two studies published in
the BMJ in 2009.3 4 All of these studies suggest that drospirenone increases the risk of venous thromboembolism
compared with the progestogen, levonorgestrel. However, at least two other studies disagree.5 6
The two new papers analyse data taken from the UK
General Practice Research Database (GPRD) and Pharmetrics, a medical claims company in the United States.
They both show a twofold to threefold increased risk of
venous thromboembolism in women taking oral contraceptives containing drospirenone rather than levonorgestrel. This compares with 1.5-fold to twofold increased
risk in the earlier BMJ studies.3 4
Although the new papers were well planned and
executed, they have weaknesses. The GPRD study had
comparatively low numbers (61 cases and 215 controls),
and there were 27 cases of deep venous thrombosis and
34 cases of pulmonary embolism (a case mix that does
not reflect clinical practice).1 Data were missing (for
example on obesity, a risk factor for venous thrombo
embolism, and thus a potential confounder) and had to
be imputed into the mathematical models; in addition,
some subgroup analyses are not justified because of the
low case numbers. In the Pharmetrics study, data on
obesity were incomplete—height and weight measurements were not available,2 and the data on duration of
exposure to all contraceptives may not be reliable. This
is important because first time users with short duration of exposure are at increased risk of venous thrombo
embolism compared with those who have used the drug
for a long time.1
Faults can be found with any observational study,
and those that use routinely collected data are more
prone to error than those that use data collected specifically for the study. Nonetheless, the concurrence in
risk estimates between the papers is compelling. A ran-
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dom effects meta-analysis of results from studies with
suitable data1 2 4 5 found an increased risk (although
not statistically significant) for drospirenone preparations compared with levonorgestrel preparations (odds
ratio 1.75, 95% confidence interval 0.84 to 2.67). There
is also some supporting biological evidence that drospirenone can precipitate unfavourable changes in blood
clotting factors.7
Prescribing practice should reflect available evidence
on benefits and risks. Drospirenone contraceptives are
said to improve acne, but there is little evidence to
support their superiority over other low dose oral contraceptives.8 They may be therapeutic for women who
have premenstrual dysphoric disorder—a severe form
of premenstrual tension that affects 3-8% of menstruating women, but the causes of this condition are multifactorial, and other drugs are available (for example,
antidepressants).
When prescribing oral contraceptives, the patient’s
individual risk-benefit profile should be carefully considered, because such patients are often young, healthy,
and may take the chosen pill for a long time. Of note,
none of the published studies shows a significantly lower
risk of venous thromboembolism for drospirenone than
for levonorgestrel. Although the evidence for increased
risk from drospirenone is inconclusive and the absolute
risk of venous thromboembolism for women on low
dose oral contraceptives is small (about 20-30/100 000
women years of use), it seems sensible to prescribe an
oral contraceptive with a well known favourable safety
profile (one that contains levonorgestrel) unless there is
a persistent reason to use another type. The number of
patients with such a specific indication for drospirenone
is likely to be small.
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Do calcium plus vitamin D supplements increase
cardiovascular risk?
Insufficient evidence is available to support or refute the association
Calcium supplements are widely used in the prevention
of osteoporosis and as an adjunct to specific osteoporosis treatment but have been associated with a possible
increase in the risk of adverse cardiovascular outcomes.1
In the linked study,2 Bolland and colleagues investigate
the effects of personal use of calcium supplements on cardiovascular risk in the Women’s Health Initiative Calcium/
Vitamin D (WHI CaD) study and update their meta-analysis
of calcium supplements and cardiovascular risk.3 This new
analysis is particularly relevant because it includes calcium
supplements given with vitamin D.
The meta-analysis extends one previously undertaken
by the same group in which calcium supplementation was
associated with a significantly increased risk of stroke and
myocardial infarction.1 That study was followed by a lively
debate on the BMJ website and elsewhere, when it was criticised for reporting individual outcomes when the global
end point was not significant, for counting events rather
than people with events, and for building on studies that
were not designed for cardiovascular outcomes and adjudicated accordingly.
In the current study Bolland and colleagues explore
the possibility that findings in the WHI study may have
been masked by the widespread use of personal calcium
supplements.2 In 16 718 women, 46% of whom were not
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The jury is still out on whether calcium plus vitamin D
supplements increase cardiovascular risk
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t aking personal calcium supplements at randomisation, the
hazard ratios for cardiovascular events with calcium and
vitamin D supplements ranged from 1.13 to 1.22 (P=0.05
for clinical myocardial infarction or stroke, P=0.04 for clinical myocardial infarction or revascularisation), whereas in
women taking personal calcium supplements, calcium and
vitamin D supplements did not alter cardiovascular risk. In
the meta-analyses of placebo controlled trials of calcium
supplements or calcium plus vitamin D supplements, complete trial level data were available for 28 072 participants
from eight trials of calcium supplements and WHI CaD participants not taking personal calcium supplements. One
thousand three hundred and eighty four people had an incident myocardial infarction or stroke. Calcium supplements
and calcium plus vitamin D supplements increased the risk
of myocardial infarction (relative risk 1.24, 95% confidence
interval 1.07 to 1.45; P=0.004) and the composite of myocardial infarction or stroke (1.15, 1.03 to 1.27; P=0.009).
Although this clearly suggests that calcium and vitamin
D supplements increase the risk of cardiovascular events,
there are caveats, as the authors discuss. Although for the
WHI study as a whole, randomisation can be assumed to
have been equal across the two arms in terms of confounders, measured and unmeasured, this may not have been
true for the additional strata created in the post hoc analysis. This could have contributed to the surprising findings
of a 16% increased risk of clinical myocardial infarction
or stroke in women allocated to calcium plus vitamin D
supplements who did not use personal supplements and
a 16% reduction in mortality in women given the same
intervention who did use such supplements. The decision
to focus on the WHI participants who did not use calcium
supplements is reasonable given that the effects would be
difficult to discern if both study arms had access to what
was intended to be a randomised intervention. Unfortunately, although it is straightforward to remove those who
were taking their own supplements from the cohort when
they make up uneven parts of the randomised arms, interpreting the results is difficult because of the loss of equal
randomisation.
The findings of extended survival are interesting,
although they were significant only in participants who
had elected to take calcium supplements before randomisation. To complicate the interpretation further, a recent
meta-analysis from the group showed that the increased
risk of cardiovascular events with calcium supplements
BMJ | 30 APRIL 2011 | VOLUME 342
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was present only in subjects with baseline dietary calcium
intake above the median. It may seem counterintuitive that
this study identifies one group who do not take supple‑
ments at baseline as being at increased risk of myocardial
infarction if allocated to calcium and vitamin D supple‑
ments, whereas their previous study identified the group
with adequate dietary calcium intake as the high risk group.
What are the implications of current evidence in clini‑
cal practice? The evidence for using calcium and vitamin
D supplements as an adjunct to bisphosphonates in the
treatment of osteoporosis is reassuring, both in terms of
cardiovascular safety4 5 and improved survival.6‑8 In a
retrospective cohort of 23 615 patients, calcium plus vita‑
min D or vitamin D supplements used in combination with
anti-osteoporotic drugs reduced mortality in men by 28%
(hazard ratio 0.72, 0.50 to 1.03) and women by 38% (0.62,
0.50 to 0.76).7 Because of limitations in the cardiovascular
adjudication or study design of the underlying trials, it is
not possible to provide reassurance that calcium supple‑
ments given with vitamin D do not cause adverse cardio‑
vascular events or to link them with certainty to increased
cardiovascular risk. Clearly further studies are needed and
the debate remains ongoing.
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Decades of experience have established that surgical
abortion is safe for adolescent women.1 Because young
women are generally healthier and have less comorbid‑
ity than adults, they fare better. However, few studies
have specifically assessed the risks of medical abortion
in adolescents. In the linked retrospective cohort study,
Niinimäki and colleagues assessed outcomes in 3024 ado‑
lescent women and 24 006 adults who underwent medical
abortion between 2000 and 2006.2
The development of modern methods for medical abor‑
tion began in the 1970s.3 Initial approaches used pros‑
taglandins alone. When given at any point in pregnancy,
prostaglandins induce uterine contractions that can lead
to expulsion of the embryo or fetus. However, the effective‑
ness of medical abortion with early prostaglandin com‑
pounds alone was suboptimal. Moreover, gastrointestinal
side effects limited their acceptability.
Medical abortion improved in the 1980s with the devel‑
opment of mifepristone. Early in pregnancy, this antipro‑
gestin causes the trophoblast to detach from the uterine
wall and softens the cervix. Mifepristone also increases
endogenous prostaglandin release while sensitising the
uterus to uterotonic prostaglandin effects. Although mife‑
pristone alone is not effective enough for routine clinical
use in abortion,3 success rates are high when it is used
in conjunction with a prostaglandin; between 92% and
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99% of women treated with this combination in the first
trimester of pregnancy will abort without need for vacuum
aspiration.
The most common contemporary regimen for medical
abortion is a single oral dose of mifepristone 200 mg, fol‑
lowed in one to two days by administration of misoprostol,
a prostaglandin E1 derivative. Misoprostol is usually swal‑
lowed or placed in the vagina, under the tongue, or against
the cheek. In some countries such as Canada, where mife‑
pristone is not registered, clinicians use methotrexate
(which is toxic to the trophoblast), followed by misopros‑
tol or misoprostol alone as alternative regimens.4 5
Mifepristone and misoprostol have an excellent safety
record. In typical clinical use (not in research studies),
only about two women per 1000 experience a complica‑
tion requiring inpatient or outpatient hospital treatment.6
The most common complication is heavy bleeding. In early
pregnancy the risk of mortality is similar to that with surgi‑
cal abortion, about one per 100 000.6 7
Data on the efficacy and safety of medical abortion in
adolescents are scarce. Several studies suggest that the
procedure is more effective in younger women. Nulliparity
is associated with success, and most adolescent women
have not given birth.8 A small study of 28 patients aged
14-17 years undergoing early abortion with mifepris‑
tone and misoprostol found no medical or psychological
935
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c omplications.9 Most larger clinical trials of medical abortion excluded adolescents. Younger women may have more
pain than other women during medical abortion.10 The
alarmingly high “adverse event” rates in both adolescents
and adults reported by Niinimäki and colleagues,2 which
range from 20 to 100 times higher than recent large studies
with more specific outcome definitions,6 should be interpreted with caution because the reported outcomes were
mainly office visits by the worried well and not validated
complications.11 For example, the outcome of “haemorrhage” was neither defined nor measured because clinicians and patients are notoriously inaccurate at estimating
vaginal blood loss.6 A more useful outcome measure would
have been haemorrhage requiring transfusion.7
Currently, medical abortion is more common than
surgical abortion in some European countries. A recent
randomised controlled trial from the United Kingdom
compared mifepristone-misoprostol abortion with suction curettage under general anaesthesia in women who
were no more than 13 weeks’ pregnant. Medical abortion
was more cost effective than surgical abortion, although
its complication rate was higher and acceptability
lower, especially in women who were at a later stage of
pregnancy.12
Having a choice of abortion methods is important to
women. No evidence suggests that medical abortion is
more risky or less successful in adolescents than in older
women. Indeed, women who have not previously given
birth seem to have higher success rates with medical
abortion. Hence, all women, independent of age, may be
offered the full range of abortion services.
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On 26 April 1986, a nuclear incident occurred in the then
Soviet Union in a place called Chernobyl. Radiological data
garnered after the United Kingdom’s Windscale (Sellafield)
nuclear incident in 1957 had been used a decade earlier to
set emergency reference levels to protect the UK public after
such events.1 These would be used to determine evacuation and food control policies in the immediate aftermath of
an incident. In 1979, the Three Mile Island incident in the
United States did not pose a threat to the UK, but it was clear
in 1986 that Chernobyl might. Unfortunately, not all the UK
authorities recognised this possibility, so when Cumbria and
southern Scotland received fallout about a week after the
incident the state of preparedness was less than optimal—the
first radiological assessment appeared 20 days later,2 but it
contained errors that went uncorrected for three years.3
The situation was much worse closer to Chernobyl: the
fallout was serious and extensive, but the Soviet authorities
initially denied that an incident had occurred, then acknowledged a small one, and finally—by evacuating more than
100 000 people from their settlements—acknowledged the
full seriousness of the situation. Throughout Europe chaos
reigned for several weeks: bans on milk were enforced in

some places but not others, suspicion of contamination
was enough to prevent trade in commodities, and conflicting official advice about travel was rampant. The European
Regional Office of the World Health Organization (WHO/
EURO) quickly evaluated the available data to formulate
rational risk based advice to member states. In the immediate aftermath a programme was developed recognising the
need for harmonisation and rapidity of response. An early
visit made to the worst affected areas by Professor Lennart
Levi of the Karolinska Institute identified an epidemic of
stress related disease attributable to public anxiety. This
subsequently became known as the psychosocial effect,4
and is arguably Chernobyl’s most serious health detriment
to date, notwithstanding more than 6000 thyroid cancers in
those exposed to iodine-131 as children and more to come.5
A lack of trusted and timely information in the public domain
exacerbates the public health effects of such incidents.
The events taking place at Fukushima in Japan over the
past weeks are similar to the situation immediately after
Chernobyl. Although information abounds, little of it is
usable,6 7 especially in terms of determining the potential
effect on public health, and its truthfulness is doubtful. In
BMJ | 30 APRIL 2011 | VOLUME 342
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the first days the engagement of the international organisations (WHO and the International Atomic Energy Agency) to
ensure harmony in response to the incident was notable by
its absence, the dedicated Nuclear Emergency Project Office
in Helsinki set up in 1998 as part of EURO’s post-Chernobyl
response having been closed in 2000.
Institutional failure aside, attempts by the international
research community to learn and implement the public
health lessons of Chernobyl have been less than effective.
Although useful information on the sensitivity of a child’s
thyroid to iodine-131 has been collected (and stable iodine
prophylaxis was used at Fukushima), more knowledge
is still needed.8 Recently, an in-depth review of health
related research carried out by experts under the auspices
of a European Commission project (Agenda for Research on
Chernobyl Health (ARCH); http://arch.iarc.fr) referred to the
coverage at the international level as “uncoordinated . . .
forming a patchwork rather than a comprehensive, structured attempt to delineate the overall health consequences
of the accident.”
Looking forward, the ARCH group’s strategic research
agenda recommends that a lifespan study—in part bringing
together cohorts already under study in the most affected
countries, Belarus, Russia, and Ukraine—is funded by the
European Commission.9 Latency periods for diseases caused
by radiation generally extend from 10 to 60 years, so much
could still be learnt and “no evidence of health damage” after
comprehensive investigation would be a valuable result.
The health implications of Chernobyl have, since the
incident occurred, been the “battle ground” for the lobbies
for and against nuclear power, which seek to interpret the
effects or absence of effects to their own advantage and are
apparently unwilling to find the truth. Apart from exacerbating the psychosocial effects on those directly affected,
this situation has prevented a comprehensive evaluation of
BMJ | 30 APRIL 2011 | VOLUME 342 				

the importance of the event to public health. A determined
attempt to “close the Chernobyl book” was made in 2006,
which sadly some UN agencies signed up to.10
Chernobyl can still help us understand the public health
consequences of radioactive fallout and the consequent
exposure to low doses of ionising radiation over prolonged
periods. It represents the other side of the coin from the
information gathered from the atomic bombings in Japan
in terms of the consequences of exposure to high doses over
extremely brief periods. The Japanese and American governments are supporting long term ongoing studies of a lifespan
cohort of people who were exposed.
Many have been unconvinced by arguments that
Chernobyl would be the final nuclear incident, and they
have been proved correct. Now it is time to act, both to
ensure that the protection of the population exposed to fallout from Fukushima benefits from the experience of Chernobyl, and that the long term health effects of Chernobyl are
subject to appropriate and ongoing study.
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The recent abolition of the National Patient Safety Agency1
is hardly reassuring news following a series of reports
that have unveiled levels of inadequacy in the provision
of healthcare that shame us all, even if only by proxy.
Around one in 10 patients admitted to hospital experiences
an adverse event not directly related to their condition,2
and with an estimated 234 million operations carried out
worldwide each year,3 the scale of the problem, not just
from a surgical perspective, is huge.
There is little hope on the horizon of any further investment, and morale in many areas of the UK healthcare
system remains low. Clinical and financial targets now
dominate the horizon, with education and training forced
into the back seat. The previous long hours and fatigue
felt by many trainees have been reduced by the European
Working Time Directive. Instead they have been replaced
by more intense shiftwork patterns, which in themselves
have been unpopular and not conducive to continuity
of care and training, especially in many of the surgical
specialties.
The past five years have seen unprecedented investment
in the NHS, so that compared with many other countries
hospital buildings, staffing, equipment, and facilities are
of a standard that should facilitate high quality outcomes.
Productivity has increased and waiting times have fallen,
but multiple institutional and departmental failures
remain. The associated public outrage is entirely understandable and the rising costs of preventable errors unsustainable. Such errors include wrong side surgery; failure
to ensure the provision of antibiotic and thromboembolytic prophylaxis; persistently high meticillin resistant
Staphylococcus aureus, Clostridium difficile, and central
line infection rates; and drug errors. These primarily relate
to a failure of human factors, and until this area of medicine is properly tackled, patient safety will continue to be
compromised and unacceptable errors will occur.4
The National Patient Safety Agency (www.npsa.nhs.uk)
and the Scottish Patient Safety Alliance (www.patientsafetyalliance.scot.nhs.uk) have both adopted methods from
the Institute for Health Improvement (www.ihi.org/ihi)
programmes for introducing “bundles of care” to reduce
complications in specific areas, such as central line sepsis,
prophylaxis for deep vein thrombosis, wound infections,
and intraoperative errors. These collaborative efforts based
on shared learning, transparency, and openness have led
to remarkable improvements in patient care.5
Although effective and successful in their own specific
areas, these programmes are not the whole answer. Poor
practice and medical errors occur mainly because of failings in organisational culture and the non-technical skills
that underpin good clinical practice, rather than a lack of
knowledge or technical ability. These non-technical skills
have now been identified for surgery,6 anaesthesia,7 and
nursing.8 Lessons learnt from other domains have also
influenced safety and quality in medicine. Improvements

include more robust reporting systems; understanding the
importance of human factors; and team training to develop
and sustain honesty, resilience, and cultural change.9
Improvements in patient safety across the board require
a radical change to the culture and teaching of medicine.
As highlighted in a previous BMJ editorial10 and by the
Clinical Human Factors Group (www.chfg.org), the importance of human factors in the safe practice of medicine in
its broadest term must be imbedded in both undergraduate
and postgraduate curriculums. Dedicated and enthusiastic
teachers are needed within all parts of the hospital system,
as is a huge cultural shift in every area of clinical practice
towards open reporting and a willingness to work together
in a supportive environment to reduce variations in clinical practice.
Two major changes currently occurring within postgraduate medicine offer a real opportunity to achieve many
of these goals. The Postgraduate Medical Education and
Training Board (PMETB), albeit now incorporated within
the General Medical Council (GMC), has a unique position
in being able to approve the content of all curriculums in
postgraduate medicine, and this process is nearing completion of its current cycle. Similarly, the process of revalidation by the GMC is currently under construction. A window
of opportunity therefore exists to incorporate those human
factor elements of performance that are key to ensuring
better standards of care into the core of medical education and assessment. Unfortunately, no evidence exists
to suggest that these opportunities are being realised, so
there is a very real danger that one of the greatest chances
to radically change medical culture and practice in the
United Kingdom might be lost for the next generation.
Those currently tasked with the education, training, and
assessment of doctors in the UK must rise to this challenge
now or patients will continue to experience unnecessary
and often life threatening complications from their medical treatment.
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