
Cerebral sinus thrombosis and oral contraceptives
There are limits to predictability

In short succession two recently published papers
have shown not only a very high relative risk of
cerebral sinus thrombosis in users of oral

contraceptives but an even stronger effect of contra-
ceptives among women who carry hereditary pro-
thrombotic conditions.1 2 This raises several questions:
Why this sudden wave of publications? Why the very
high relative risks? What are the lessons for clinical
practice and prevention?

The field of investigation into oral contraceptive
use and the occurrence of venous thrombosis has been
undergoing a rapid paradigm shift over the past couple
of years. That oral contraceptives may cause venous
thrombosis has been known since the 1960s, but ever
since there have been controversies about the size of
the risk, the role of bias in observational research, the
role of hormonal dosage, the type of hormones impli-
cated, and—particularly—the glaring absence of any
biochemical explanation. Some have even doubted the
reality of the association. The discovery of first the fac-
tor V Leiden mutation and then the factor II mutation
has changed the picture.

These prothrombotic mutations strongly enhance
the risk of oral contraceptives causing venous
thrombosis, which, firstly, proves that the association is
real and, secondly, offers the beginning of an explana-
tion. For instance, different coagulation tests have
shown that oral contraceptive use leads to “acquired
activated protein C resistance” of the same nature as
the factor V Leiden mutation.3–6 For studying the
mechanisms of coagulation underlying venous throm-
bosis by epidemiological and clinical means, the rare
cerebral sinus thrombosis is a purer model than deep
venous thrombosis of the legs or pulmonary
embolism. In these two conditions several other
chronic risk factors (obesity, trauma, surgery, immobili-
sation, etc) may confuse the picture, whereas these are
not risk factors for cerebral sinus thrombosis. Thus
cerebral sinus thrombosis might be caused almost
entirely by general “circulating” factors in the blood,
possibly aided by factors affecting the vascular wall.
This may explain why about 90% of previously healthy
young women with cerebral sinus thrombosis in the
recent case-control series from the Netherlands and
from Italy used oral contraceptives, compared with a
population use of about 45% in the Netherlands and
30% in Italy.

These differences give rise to surprisingly high
relative risks: 10-fold to 20-fold increases. These
increases in risk are much higher than one would have

expected from older series of patients. This is puzzling,
since the recent studies reflect the era of modern low
dose contraception. Part of the reason might be that
the newer studies are methodologically more rigorous:
for the first time we now have sizeable patient series
limited to women who were previously healthy, were
premenopausal, and were not pregnant, in the
postpartum, or using other hormones.

Although cerebral venous thrombosis is rare, it
seems almost entirely associated with hormone use in
healthy non-pregnant premenopausal women,7 with
women with hereditary prothrombotic conditions at
especially high risk. Given its poor prognosis, in terms
not only of mortality but also of permanent neurologi-
cal deficits, we should ask again whether screening for
prothrombotic defects might be useful in women con-
sidering taking contraceptive hormones. Earlier, when
discussing venous thrombosis of the legs and
pulmonary embolism, we urged caution: widespread
screening of asymptomatic people with no family
history would necessitate biochemical investigations in
hundreds of thousands of young women, and advice
against the use of oral contraceptives in tens of
thousands, to prevent a single death.8 Nevertheless, a
cost benefit analysis in Germany has shown that if the
price of the screening test could be lowered to under
18 DM (£6) widespread screening would be completely
cost effective from the point of view of a health insurer:
the cost of the test would be balanced by the cost of
days in hospital, anticoagulation treatment, post
thrombotic complications, etc.9 Such analysis does not
take into account, however, the “cost” of less desirable
or less effective modes of contraception to the
individual (although the advent of newer modes of
contraception may change that picture) or the burden
of knowing that one carries a potentially deleterious
gene. Given the rarity of cerebral venous thrombosis, it
is unlikely to sway any cost benefit calculations on
screening for prothrombotic conditions dramatically.

On p 520 Laffan and Tuddenham argue that it is
now clear that venous thrombosis is a polygenetic con-
dition and that this might change our view about
screening: we should investigate a whole array of risk
factors, not only coagulation factor V and II, but also
factor VIII, etc, and arrive at a risk profile for an
individual, possibly by a computer model mimicking
the coagulation cascade.10 Such a risk profile might
more specifically pinpoint the individual at greatest
risk. This proposal puts venous thrombosis due to oral
contraceptive use in the brave new world of predictive
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genetics. In one way it is a good working case to think
about since the issues might be less emotionally
charged than with screening for “cancer genes” and
much more is known about genetic and coagulation
mechanisms. Nevertheless, putting aside the practicali-
ties, costs, and ethics, we might still wonder whether
there is a limit to predictability. For weather forecasts it
is accepted that no useful day to day predictions can be
made beyond seven days since the meteorological sys-
tem is too complex. May not the system of coagulation,
anticoagulation, fibrinolysis, vascular wall factors, and
other circulating factors such as cytokines be like
meteorology? In risk factor epidemiology, as in the
prediction of coronary heart disease, we know that the
combination of several strong risk factors yields beau-
tifully smooth risk functions but in the end poor
specificity for the individual.11 Would it be too hazard-
ous a prediction to suggest that a complex coagulation
model will face similar problems?

Jan P Vandenbroucke Professor of clinical epidemiology
Leiden University Medical Centre, 2300 RC Leiden, Netherlands
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Diagnosing and responding to serious child abuse
Confronting deceit and denial is vital if children are to be protected

Publishing recently in Pediatrics, Southall et al
described their experience of using covert video
recordings to diagnose life threatening abuse.1

Of 39 children (median age 9 months) referred to two
UK hospitals for investigation of suspicion of induced
illness, including 36 with apparent life threatening
events, the authors filmed evidence of abuse in 33. This
included suffocation in 30, poisoning in two, and the
breaking of an arm. The transcripts of the recordings
make distressing, yet essential, reading. Risk of abuse
extended to other children within these families: 12
out of 41 siblings had died suddenly and unexpectedly
(suffocation was subsequently admitted for 8, and re-
investigation of another revealed salt poisoning), and
abuse was documented in a further 15.

Southall et al have revealed the grim world which
has been intermittently explored over the past 100 or
so years.2–4 Now, however, the filmed evidence
concretely exposes what was previously available only
to professional imagination. These children were not
damaged during bouts of anger but harmed coolly and
callously by parents who appeared concerned and car-
ing, yet when left alone with their children seriously
harmed them. The added deception of the health
professional increases the feeling of betrayal, not just
on behalf of the child but also in relation to the trust
doctors and nurses are accustomed to placing in the
parent as the child’s representative. What are the
lessons from these disturbing data?

A crucial issue for doctors is the ability to
distinguish cases of abuse from other causes of an
acute life threatening event. Compared with controls,
Southall et al found that the abused children were less
likely to be prematurely born, more likely to present
with bleeding from the nose or mouth, and more likely
to have a history of sudden and unexpected death or

abuse in siblings. In addition, 23 of the abusive parents
were diagnosed as having personality disorders.

Intrafamilial child maltreatment is not a unitary, or
easily definable, phenomenon but covers a wide range
of ways in which parents harm their children. It ranges
from neglect (the most common) through physical and
emotional harm, to life threatening assault and rape of
children. Most cases identified are not life threatening,
and death from abuse is unusual. Professionals
concerned with the majority can therefore be lulled
into a sense of false optimism and assume circum-
stances will improve, even for the more problematic
cases. Additionally, our training and professional
calling to help the sick can encourage professional
denial of such acts of harm.3 By contrast, those working
in specialised units have to appreciate that milder,
non-life threatening forms of maltreatment comprise
most cases. Systems of child protection must be able to
cope with the full range of child maltreatment.

The variety of child abuse that is factitious illness by
proxy also incorporates a range of seriousness.5 In an
epidemiological study in the United Kingdom
McClure et al identified 128 cases.6 In 23 the perpetra-
tor gave only a false history of illness and in a further
21, although both history and signs were fabricated,
the parents did not inflict direct physical harm on the
child. Thus, for a third of children harm resulted from
the subsequent medical investigations. Of the remain-
ing 84 children, 44 were poisoned and 32 suffered
deliberate suffocation (3 children experienced both); 8
children died.

Southall et al suggest that “partnership” may not be
feasible in cases of life threatening or serious harm.
The term partnership has acquired a range of
meaning, including professional style (mutual respect,
communicative openness), sharing of power, as well as
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parental involvement in planning and decision
making.7 Partnership as avoiding confrontation, or
mere togetherness, is always dangerous in serious
abuse. However, partnership is still possible, provided it
is made explicit that the focus of all work is the child’s
welfare.8 A joint acknowledgment of maltreatment is
mandatory, not merely desirable, and family reunifica-
tion is not automatic. Indeed, partnership can exist
around relinquishment of parental care—this being
just as legitimate a therapeutic goal as reunification.8

Professional style should be mutually respectful and as
inclusive of parents as possible while still maintaining
the child’s safety. Some interprofessional discussion
must, however, remain confidential when parents are
devious or seriously harmful.

What implications are there from this work for
practitioners? Firstly, all professionals must remain
alert to the possibility of serious, life threatening abuse.
Secondly, the nature of the working partnership with
abusive parents needs to be moulded by the
requirements of child safety and welfare. Thirdly, child
protection systems must encompass a range of
responses, from family support to an ability to respond
vigorously to prevent fatal abuse. One way of ensuring
deaths from abuse are not overlooked would be the
universal introduction of local child death reviews.9 10

Covert video surveillance needs to be available as a tool
for diagnosing some forms of factitious illness, though
it must not replace a full child and family assessment,
on which intervention should be based. Southall et al’s
work reveals important clues which may help to distin-

guish cases of acute life threatening events caused by
abuse. Finally, the work which follows recognition is all
important, for herein lies the potential for preventing
further harm to children, and stopping escalation in
less serious cases.
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Crisis in cremation
Positive action by the Home Office is urgently needed

Disposal of bodies by cremation in the United
Kingdom gathered pace in the last 25 years of
the last century, following the establishment of

the Cremation Society in 1874. It is now the common-
est form of disposal, accounting for 73% of disposals in
1996. The legislative framework for cremation was
established in 1902: its centenary seems likely to be
marked by a system in crisis, on the verge of collapse.

The legislation requires the signature of a medical
referee before a cremation can take place. A recent
survey of medical referees conducted by the BMA
showed that less than 20% are aged under 50. Over
half are over 60 and more than a third over 65. No
arrangements seem to have been made for replacing
this elderly group of doctors. Individual medical
referees reported themselves trapped in a system from
which there was no escape—required to attend virtually
every day, for a fee which does not even pay their trav-
elling costs. They are finding it impossible to recruit
deputies or successors.

Several factors may be responsible for this worrying
situation. Conspiracy theorists may blame the Home
Office, which, having failed to secure the implementa-
tion of the recommendation by the Brodrick committee
that medical referees should be abolished,1 is now just
allowing time to resolve the issue.

A more plausible explanation is the nature of the
cohort itself. Almost 60% of referees above retirement
age were previously employed in the public health
service. Once local authorities (who own the over-
whelming majority of crematoriums) could require
their own medical staff to undertake the task of medi-
cal refereeing. Since 1974, and the transfer of these
doctors to the NHS, the use of their successors can take
place only by negotiation. Younger practitioners,
dazzled by the attraction of quality issues in the
secondary care services, dismiss such duties as “not
proper public health medicine.” It is, however, difficult
to imagine a more effective form of medical audit in an
area than every single working day to examine a
random sample of the care given to dying patients.

General practitioners may be deterred by the fact
that the work, if done properly, requires challenging
colleagues about their standards of care from time to
time. Most mention the derisory fee. Over half the cur-
rent medical referees think that the fee is a significant
deterrent to recruitment. Another factor is the
apparently declining interest of doctors in the
establishment of a reliable cause of death, which the
medical referee must certify to be “definitely ascer-
tained.” The decline in hospital necropsies has long
been documented. 2 A more recent survey found that
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only 41% of forms presented to a northern
crematorium were completed sufficiently for the
cremation to proceed without further inquiry.3

The Home Office has been reluctant to give the
subject the attention it deserves. Despite frequent
rumours that changes to the cremation regulations are
imminent, written evidence confirms that no such
plans exist at present. Yet change is needed: much of
the language of the documentation that doctors have
to complete is antiquated. A hundred years ago it may
have been possible to deduce from the mode of death
that the patient may have been poisoned: it is no longer
so. Coroners’ certificates now account for about a third
of the disposals, yet the coroner is under no obligation
to record on the disposal form the cause of death,
which the medical referee must “definitely ascertain.” A
reference to radioactive implants is now included, but
its completion is not a statutory requirement.

The one major recent change to the regulations
has been positively unhelpful. Astonishingly, it is
designed to exclude senior hospital pathologists from
any involvement in the cremation process, even though
the results of a necropsy are the most satisfactory
objective evidence on the confirmatory medical certifi-
cate. No confirmatory certificate is required in such
cases. Instead a new single question on the initial medi-
cal certificate inquiring whether a necropsy has been
done incorporates five qualifying clauses which the
junior doctors who usually complete it find unusually
difficult to understand.

What can be done? In the BMA survey medical ref-
erees themselves emphasised the need for induction
and continuing training to promote common stand-
ards. A requirement to meet the costs of any necropsy
requested by the medical referee would help to resolve
the occasional problem when the cause of death is dis-
puted, or when none of the doctors eligible to sign the
requisite certificates is available. More effective supervi-
sion by the Home Office is urgently required, including
random inspectorial visits to crematoriums. Differing
necropsy rates and quality standards need identifica-
tion and explanation. Thirteen crematoriums dispose
of fewer than 1000 bodies a year; one as few as 219.
The choice is simple: either the system should be made
effective or it should be abandoned. The latter is an
extremely hazardous option, but to do nothing is even
worse. Despite the claims of cremation authorities that
they expect no difficulty in recruiting medical referees,
the present system is about to collapse under the
impending manpower crisis.
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Role of the ataxia-telangiectasia gene (ATM) in
breast cancer
A-T heterozygotes seem to have an increased risk but its size is unknown

Genetic predisposition accounts for 5-10% of
breast cancer, and two genes—BRCA1 and
BRCA2—have attracted most attention as

high risk factors.1 However, these two genes probably
account for only a small proportion of the genetic risk
while other more common but less penetrant genes
may explain the remainder of genetically predisposed
breast cancers.2 One such candidate is the gene, ATM,
mutated in the human genetic disorder ataxia-
telangiectasia (A-T).3 A-T heterozygotes (estimated to
be 1% of the population) do not show any of the major
symptoms of the disease, though there is good
evidence that they have an underlying cellular
radiosensitivity, but to a lesser extent than observed in
A-T homozygotes.4 These observations, together with
earlier epidemiological studies, reveal a raised inci-
dence of mortality from cancer among blood relations
of patients with ataxia-telangiectasia, with the greatest
relative risk for breast cancer (5.1) in female relatives of
patients.5

An association between the incidence of breast
cancer and A-T heterozygosity was also revealed in
two separate but smaller studies.6 7 Based on an
independent assessment of all these data the relative
risk of breast cancer in A-T heterozygotes was

estimated to be 3.9, with A-T carriers representing
3.8% of all cases.8

With knowledge of the sequence of the ATM gene,
Fitzgerald et al detected heterozygous mutations in
2/202 (1%) healthy women with no personal history of
cancer.9 The frequency of 1% is consistent with that
predicted from epidemiological studies.5 When
patients with early onset breast cancer ( < 40 years)
were screened 2/410 (0.5%) showed mutations in the
ATM gene. Fitzgerald et al therefore concluded that
“heterozygous ATM mutations do not confer genetic
predisposition to early onset breast cancer.” On the
other hand, a recent study by Athma et al using
molecular genotyping suggested that A-T hetero-
zygotes are predisposed to breast cancer.10 Among 33
women with breast cancer 25 were A-T heterozygotes
compared with an expected 15. For patients with
earlier onset disease ( < 60 years) the odds ratio was 2.9
(21 cases), while for older patients it was 6.4 (12 cases)
Based on these relative risks the authors calculated that
6.6% of all cases of breast cancer in America occur in
A-T heterozygotes.

Clearly these two studies appear to be in conflict. In
an analysis of these data Bishop and Hoppe pointed
out that precise estimates were difficult since the study
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of Fitzgerald et al relied on a small number of
mutations while that of Athma et al analysed only a
small number of breast cancers.11 Larger scale studies
are required with emphasis on age of onset of breast
cancer to address conclusively the potential association
between mutations in ATM and risk of developing
breast cancer. In a workshop last November in
Clermont-Ferrand results were presented from studies
in several countries, but the connection between A-T
heterozygosity and breast cancer remains unresolved.

If a link between breast cancer and A-T
heterozygosity is established, what are the clinical
implications? As for any gene that increases the risk of
breast cancer, A-T carriers should ideally be identified,
but given the size of the ATM cDNA (9.168 kb) and the
known distribution of mutations over the entire length
of the cDNA it would be difficult and expensive to con-
duct general population screening. Relying on
identifying carriers in A-T families would narrow the
scope and usefulness of such screening. A-T carriers
would need to be identified by some other characteris-
tic. One such feature does exist—cellular
radiosensitivity—but it is not amenable to a widespread
screening assay.

This intermediate radiosensitivity does, however,
raise another issue which is pertinent to the
development of breast cancer. Swift et al concluded
that diagnostic or occupational exposure to ionising
radiation probably increases the risk of breast cancer in
women heterozygous for A-T.5 High doses of ionising
radiation, particularly before puberty, are known to
increase the risk of breast cancer. What has emerged as
a contentious issue is whether mammography screen-
ing leads to an increased risk for A-T carriers. A well
conducted mammographic examination involves an
absorbed dose of about 0.3 cGy/breast, which if
applied annually over 35 years (40-75 years) would
give rise to a lifetime radiation dose of 10.5
cGy—approximately the same as background radia-
tion.12 Exposures of this order, at the age of 40, are esti-
mated to increase the number of deaths from breast
cancer by about 1/2000 women, which is insignificant
compared with the natural lifetime risk of 1/9 for
breast cancer.

What then of carriers of the A-T gene? A-T hetero-
zygotes are intermediate in cellular sensitivity to radia-

tion between controls and A-T patients—that is, at best
1.5-fold to twofold more sensitive than controls. Thus a
total dose of 10.5 cGy would not be expected to
increase significantly the lifetime risk for breast cancer
in A-T carriers.

For A-T carriers the picture that emerges is that
while epidemiological studies point to a threefold to
fourfold increased risk for breast cancer there remains
uncertainty whether this is supported by mutation
analysis of the ATM gene. Screening of increased num-
bers of patients with breast cancer is required to
support a small moderate increased relative risk for
A-T heterozygotes. It seems unlikely that the
intermediate cellular radiosensitivity in A-T carriers
increases the risk of breast cancer during mammo-
graphic screening, at least when this procedure is
restricted to women aged over 40.

Martin Lavin Professor of molecular oncology
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Prescription charges: change overdue?
Britain can learn from systems of copayments based on drugs’ effectiveness

The NHS prescription charge, currently £5.80, is
not related to the cost of the medicine but is a
tax for the use of NHS services, intended partly

to deter excessive demand for prescriptions. Its
deterrent value is currently limited: about half the
population are exempt, and only 14% of prescriptions
are charged for.1 The charge itself is criticised as a tax
on the sick for its rate of rise and high level.2 About
60% of prescriptions cost less than the charge, and
many doctors now offer private prescriptions to
non-exempt patients, where this will cost less than the

charge,3 or advise patients to buy some medicines over
the counter.4 Non-exempt patients are less likely to get
a prescription dispensed than exempt patients.5 Many
anomalies exist: patients with some diseases, such as
hypothyroidism, pay no charges even for unrelated
medicines, while some groups, such as elderly people,
are entirely exempt, irrespective of their financial
circumstances.

A recent review concluded that while patient
copayments do reduce medicine use, they reduce the
use of both desirable and less desirable medicines.6
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Experience in Australia suggests that any such
detrimental effect is short lived,7 and in the United
Kingdom increases in prescription charges lead to only
a slight decrease in prescriptions dispensed to
non-exempt patients8—in part because the doctor, less
sensitive to the charge than the patient, is often the
decision maker.

What are the options for reforming the system? In
1994 the House of Commons Health Committee sug-
gested a lower charge but with fewer exemptions.9

Another, less crude, approach is to adopt a more selec-
tive policy targeted against medicines that are only
marginally effective or cost ineffective.10 Several
countries run such systems. In France patient
copayments range from 0% for essential medicines to
100% for so called “comfort medicines,” but the poten-
tial deterrent is often negated by private health
insurance.6 In Italy medicines are classified by an
expert committee as A (essential for the treatment of
chronic illnesses and fully reimbursed), B (effective, but
either not essential or poorly cost effective, and
reimbursed at only 50%), or C (effective and
inexpensive but used only for short periods, or ineffec-
tive, and not reimbursed). This policy reduced annual
spending on medicines by a third over two years while
apparently improving the quality of prescribing.11

Under a similar scheme in the United Kingdom
effective treatment for all major illnesses and conditions
could be free while less effective or cost effective
medicines12 attracted a payment from the patient. Medi-
cines could be categorised (a job perhaps for the new
National Institute for Clinical Excellence) as follows.

The A list would contain a selection of effective
medicines, no more than 200-300, but sufficiently com-
prehensive to allow treatment of all major conditions,
and free of charge to all.

B list medicines are either no more effective than A
list medicines, or offer minor benefits at a dispropor-
tionate cost. These might require a low copayment,
perhaps related to the cost of the prescription, to a
preset maximum. A maximum cumulative annual
copayment per patient should also be set.

C list medicines are those for which effective alter-
natives are already listed—for example, branded prepa-
rations where a generic equivalent is available or which
are largely directed at patient convenience, such as
many modified release preparations. Patients might
pay perhaps 50% of the cost of these medicines.

D list medicines would not be funded by the NHS at
all, as in the current selected list.

This system might disadvantage some patients for
whom a list B drug was essential. For example, some
patients with severe reflux oesophagitis might need a
proton pump inhibitor (on the B list) because it is effec-
tive to an extent to which an H2 antagonist (on the A list)
is not. To avoid this a general practitioner might be
allowed to endorse a prescription for exceptional
patients, so that a list B medicine would be exempt from
the copayment: the criteria for such endorsement would
be carefully defined, such as intolerance to or failure of
the list A medicine used as part of a therapeutic ladder.
Such prescriptions would be audited and if the criteria
had not been met the doctor could be held to account.
Alternatively prior approval of such prescriptions, as in
Australia,13 could be used. The lists should be
constructed so as to make any such use relatively rare.

The lists would not be static. Most new medicines
would be listed as B or C initially, but a few might reach
list A immediately. Medicines could move up or down
the lists, as either new evidence or less expensive alter-
natives became available. The lists could be included in
the British National Formulary and in general practice
and pharmacy computer systems and updated every
six months.

Patient selection need not be abandoned entirely:
patients currently exempt might be allowed B list as
well as A list medicines without charge in the short
term. This would leave much current prescribing unaf-
fected and allow a phased entry of this system, with
time for assessment.

How might the various stakeholders react? This
scheme should be attractive to the government: all
patients would be guaranteed necessary medicines free
of charge, but by helping to manage expenditure on
medicines the scheme would also maintain patient
options for other forms of treatment. But a secretary of
state would need to prevent the categorisation being
hijacked by vested interests. The BMA has repeatedly
called for an overhaul of the prescription charge, and a
discussion document suggested that general practition-
ers might accept limitations to their freedom to
prescribe in return for reform of the prescription
charge.14 Some limitation of patient choice would occur
if the patient were unable or unwilling to pay for a list B
or C medicine, but where such medicines were necessary
by objective criteria they would be available without
charge. The pharmaceutical industry is used to
operating in countries with copayment systems. Indeed,
the proposal would reward companies for developing
innovative medicines of true value and discourage the
development of minor variations on existing medicines.

No one system is ever likely to allow complete
management of the medicines bill, and a range of poli-
cies will be required. There would, for instance, still be
a need to encourage high quality of prescribing and for
capped medicine budgets. Prescription charges can be
part of these options.

T Walley Professor of clinical pharmacology
Department of Pharmacology and Therapeutics, University of
Liverpool, Liverpool L69 3GF
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