
Synthesising licensing data to assess drug safety
Klim McPherson, Elina Hemminki

Small randomised trials conducted for licensing purposes should record data on adverse results and
be made public

The safety of drugs is important. For full information
we need to assess not only the immediate effects but
also unexpected longer term effects on serious disease
like coronary heart disease or cancer, especially for
drugs that will be widely used. Reliably assessing the
safety of drugs, however, is fraught with problems such
as rare events, long follow up, strong vested interests,
and biased reporting. The example of hormone
replacement therapy and risk of cardiovascular disease
shows some of the problems and presents useful
lessons.

Lessons from hormone replacement
therapy
Observational studies and trials on intermediate
cardiovascular variables indicated that oestrogen and
progesterone supplements might protect menopausal
women from cardiovascular disease as well as
menopausal symptoms. The evidence was convincing.
For example, the nurses’ study of 120 000 women fol-
lowed for 30 years estimated the adjusted relative risk
for coronary heart disease at 0.47 (95% confidence
interval 0.32 0.69) for women currently taking
hormone replacement therapy compared with never
users.1 This was a common finding in observational
studies and understandably led to the strong belief that
hormone replacement therapy would be protective.
Since the drugs also benefited lipid profiles,2 the argu-
ment seemed invincible.

If the results were correct, the risk:benefit ratio of
hormone replacement therapy was unambiguously
positive.3 Hormone replacement therapy would be
beneficial even for asymptomatic women, notwith-
standing possible detrimental effects such as an
increased risk of breast cancer. These data affected
marketing and prescribing; prevention of coronary
heart disease became an added indication among
symptomatic women, although the licensed indications

were for menopausal symptoms and the prevention of
osteoporosis.

The enthusiasm, however, was based on a leap of
faith—an assumption that the results would be the
same in an unbiased comparison of use of hormone
replacement therapy between otherwise similar
women. Observational comparisons create many
opportunities for bias, and randomised trials were thus
clearly required. The large US Women’s Health Initia-
tive randomised study was ultimately stopped prema-
turely in 2002 because the data monitoring process
indicated that after five years the perceived balance of
benefits did not compensate for the observed
increased risks of coronary heart disease, breast cancer,
and stroke.4 The UK study was stopped prematurely
because the funders considered recruitment slow and
considered it unlikely that the trial would provide sub-
stantial evidence to influence clinical practice in the
next 10 years.

Scraping the randomised barrel
These trials might not have been so necessary if better
use had been made of existing evidence. Analyses
suggested selection bias in observational studies of use
of hormone replacement therapy,5 and this was
supported by many similar analyses. Also, in 1980 the
Coronary Drug Project, a double blind secondary
coronary prevention trial among men, had shown that
compliers to placebo had a highly significant reduced
relative risk of death from coronary heart disease
over five year (0.64) compared with men who did not
comply.6 This protection remained even after 40
baseline variables had been adjusted for, and remains
difficult to explain. Those who take drugs are compli-
ers, and thus compliance bias could be important.
None the less, enthusiasts for hormone replacement
therapy thought these doubts had little relevance
because most cohort studies suggested such large
benefits.

We remained concerned about the validity of the
results. Therefore, well before the publication of the
Women’s Health Initiative trial results, we retrieved and
analysed the available randomised studies of the short
term efficacy of various hormone replacement
therapies.7 Many of these studies were used to provide
evidence for licensing. We chose randomised studies
with a non-hormonal control, three or more months of
treatment, and mention of adverse events, including
cardiovascular episodes by allocation.

Twenty three trials met the criteria and included a
total of around 2000 women allocated to hormone
replacement therapy and 1300 to control treatment. A
higher proportion of the women taking hormone
replacement therapy had cardiovascular events than
women in the control groups. Crude estimates put the
relative risk at around 1.39 for cardiovascular
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outcomes and 1.64 for outcomes including thrombo-
embolic events, neither of which was significant. How-
ever, if the true relative risk was actually 0.5 for use of
hormone replacement therapy, these estimates were
both significantly different. This suggested that
hormone replacement therapy was not as protective as
the observational data had shown.

When we published these findings in 1997, we were
ridiculed.8 “For one, I shall continue to tell my patients
that hormone replacement therapy is likely to help
prevent coronary disease,” asserted one expert
commentator.9 Critics claimed that the choice of trials
was selective, the quality of trials was inadequate, and
the follow up too short. Against all the observational
evidence, these results just looked wrong.

We sought to improve the methods by seeking
unpublished randomised licensing data using the
same criteria as for published data. We were able to
obtain data in Finland, ultimately by resorting to the
High Court, which rejected objections from the com-
panies to the Ministry of Health.10 Apparently obtain-
ing such data would not be possible in the United
Kingdom (Michael Rawlins, personal communication
2003).11

When the extra data from the six unpublished
studies that met our criteria were added, the pooled
relative risk for cardiovascular events increased to 1.78.
We tested this against a protective relative risk value of
0.7 and 0.5, and it was significant in both cases. The
evidence now hinted at publication bias; the relative
risk in the unpublished trials was around 4.25 for
cardiovascular events. Altogether 29 of the 200 existing
trials (15%) provided useful information; 30% of the
200 trials had reasonable controls, but only 4%
properly recorded cardiovascular events. We often had
to retrieve this information from data sheets.

Our 1997 results agreed well with the those of the
Women’s Health Initiative primary prevention trial,
which reported in 2002 an overall relative risk for cor-
onary heart disease with current use of hormone
replacement therapy of 1.29 (95% confidence interval
1.07 to 1.85). Beral et al’s overview of primary preven-
tion trials and secondary prevention trials,12 which
omitted the small trials we had used, estimated the
effect of hormone replacement therapy to be 1.11
(0.96 to 1.30). Since the relative risk of coronary heart
disease in the first year of the Women’s Health
Initiative study was also 1.78 (later revised to 1.8113),

our results can no longer be accused of being system-
atically biased because of the low proportion of
satisfactory trials we were able to include.

Why did observational and randomised
results differ?
The differences between the estimates from ran-
domised trials and those from other studies must be a
consequence of systematic biases. Selection bias is
common but generally difficult to entirely accommo-
date. Compliance bias is poorly understood and must
be caused by other subtle influences on risk related to
compliance, since the most important evidence comes
from findings in the placebo group. It seems from a
systematic comparison of observational and ran-
domised evidence on hormone replacement therapy
that only coronary heart disease is subject to these
biases importantly.14 The risk estimates for all the other
common diseases associated with hormone replace-
ment therapy were similar between observational and
randomised data. Perhaps compliance bias affects cor-
onary heart disease particularly.

Making randomised licensing data more
useful
Systematic synthesis of all data from well conducted
small clinical (efficacy) trials would have revealed the
effect of hormone replacement therapy on cardiovas-
cular risk much earlier, even than 1997. At least 200
trials had studied the impact of hormones on
physiological phenomena, laboratory values, osteo-
porosis, symptoms, or various health problems but few
fully reported adverse effects. Many of the studies were
not publicly available. Small trials required for
licensing would be more useful in studying unintended
effects if they were more systematically reported and
analysed. So how can we ensure similar effects are not
unnecessarily missed in future?

Regulators should require that all efficacy studies
record all outcomes, whether or not they are thought
contextually relevant. Such studies should be in
registers of clinical trials, and when legitimate anxiety
about the safety of the products is raised, the data fromT
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Summary points

Efficacy of new drugs has to be proved in
randomised trials

Recording of rare adverse events is currently
haphazard and unreliable in efficacy trials

Many of these trials are not in the public research
domain

Systematic synthesis of trials with reliable
recording of adverse events would enable earlier
detection of unexpected effects

Regulators should require drug manufacturers to
record adverse effects and make the results public
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all such studies should be made available to independ-
ent scientists and regulators. This is not a great deal to
ask, given the importance of the questions. Skegg and
Doll first requested it a long time ago for precisely
these reasons.15 How long will it take us to learn? How
many women were needlessly exposed to an increased
risk of cardiovascular disease?

This paper was first presented at a meeting jointly organised by
BMJ Knowledge and the Cochrane Collaboration on balancing
benefits and harms in 2003.16
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Jaw droppers

It was my first day at work as a house officer in a
remote village in rural India. My supervising doctor
had finished for the day and had gone home. I was
about to leave when I was told that a “regular jaw
dropper” had arrived. Curious to see who it was, I was
greeted by an 80 year old man and his wife. The old
man’s mouth had refused to shut and was held wide
open with some discomfort. Weird and wonderful
differential diagnoses flashed through my mind, but,
try as I might, I could not recall any major illness that
had this sole symptom. In order to gain some time, I
tried to discover more about the problem. The patient
himself being unable to speak, his wife provided the
history.

Since he had lost all his teeth and his jaw bone had
receded, the patient had found yawning satisfactorily
to be dangerous. Every time he let out a fully fledged
yawn, he could not shut his jaw again afterwards. My
supervisor had, according to the wife, put his fingers in
the patient’s mouth, pulled the jaw outwards and
forwards, and then let go. This had always solved the
problem. “So that’s it then,” I thought with relief. It
seemed to be a simple case of temporomandibular
dislocation.

Informing the old man and his wife that this was my
first day as a doctor, I attempted to repeat the
manoeuvre and was surprised when, with a click, the
head of the mandible returned to its natural home, and
my first “independent” patient was “cured.” I thanked
the couple for consenting to be treated by me and
letting me gain valuable experience in the process.
They in turn were pleased that I had been adventurous
in treating them.

Many months later, near the completion of my
house officer training, I was working in a district
general hospital in a medium sized town a few
hundred miles from my rural posting in the remote
village. It was a bright sunny morning with a long

queue of patients already formed at the entrance of the
outpatients department. There was no luxury of
booked appointments, and all those attending had lost
a day’s wages. I was met by a very distressed elderly
woman accompanying an elderly man, who, although
having tears streaming down his cheeks, had not
managed to say much about his problem.

The woman composed herself and told their story.
The couple had spent the past two days trying to find a
doctor in the town to cure the elderly man’s problem.
This had started when he had been very tired and had
let out a full fledged yawn, when he discovered that he
could not shut his mouth. No doctor had been able to
advise them on what was wrong. I offered to set him
right and, with a flourish, put my fingers in his mouth
and relocated the dislocated mandible. Without any
warning, the old man and another 10 people
accompanying him rushed to touch my feet. In Indian
tradition, this respect is accorded only to the elders in
the family or community. The old man, now clearly
able to speak, thanked me a million times for treating
him, something that quite a few doctors in the town
had been unable to do.

I was left thinking that what we learn as medical
students and doctors owes so much to the type of
patient we see. Had I not seen that first, knowledgeable
patient, I too would have been left wondering what the
latter patient’s problem was. Certainly, no such case
had presented during my years at medical school. The
other irony was that in India, where the best health
care is confined to cities, my first patient had received
prompt care in a remote village, whereas the second
patient had had to endure two days of misery in a
medium sized town.

Girish Vaidya consultant child and adolescent psychiatrist,
Marsden Street Clinic, Chesterfield
(girishvaidya@doctors.org.uk)
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