OBSERVATIONS, p 189
ANALYSIS, p 191

lan Roberts professor of
epidemiology and public health,
London School of Hygiene and Tropical
Medicine, London, UK
lan.Roberts@lshtm.ac.uk

Competing interests: None
declared.

Provenance and peer review:
Commissioned based on an idea
from the Climate and Health Council;
not externally peer reviewed.

BM) 2008;336:165-6
doi: 10.1136/bmj.39468.596262.80

BMJ | 26 JANUARY 2008 | VOLUME 336

Editorials represent the opinions of the authors and not

necessarily those of the BMJ or BMA

For the full versions of these articles see bmj.com

EDITORIALS

The economics of tackling climate change
Don't leave health benefits out of the equation

Tony Blair welcomed the publication of the Stern
review on the economics of climate change calling it a
wake up call to the world." Its message was clear. The
costs of taking action to stabilise the climate will be
high but much less than the costs of inaction. Delay
would be dangerous. Action is needed now. The review
also exposed the economic cause of climate change.
Climate change is market failure on the greatest scale
the world has ever seen.!

Markets fail to provide the right quantity of goods
and services when important costs are left out of our
private economic decision making. In general, the
extent to which people engage in activities that result
in the emission of greenhouse gases depends on the
cost of those activities. For example, when deciding
whether to travel by car we might consider the cost of
the time, petrol, parking, and wear and tear on the vehi-
cle. Londoners might include the congestion charge,
but few people would take into account the costs to
the world and future generations of the emissions that
their journey will produce. Costs on others that do not
(without public action) enter into the private arithmetic
of how we allocate resources are called externalities
and are the economic basis of one of the greatest threats
humanity has ever faced.

While economists have been grappling with the
resource implications of policies to tackle climate
change, the public health implications of these policies
have also come under scrutiny.? The message this time
is that they present unrivalled opportunities for improv-
ing public health. Policies that reduce greenhouse gas
emissions could also substantially reduce obesity, dia-
betes, heart disease, cancer, road deaths and injuries,
and air pollution.?

Take food production for instance, which results in
substantial greenhouse emissions, similar in magnitude
to those from transport or industry." Livestock rearing
for meat and dairy produce is a major source of emis-
sions, including methane from enteric fermentation and
carbon dioxide as a result of land clearance for cattle
farming.® Polices that internalise the environmental
costs of livestock production would reduce the con-
sumption of animal products. This would help stabilise
the climate, but would also—by reducing the amount of
saturated fat and meat in the diet—reduce the incidence
of cardiovascular disease and bowel cancer.® Similar
policies on other foods might decrease the consumption
of the carbon intensive fats and refined sugars that are
helping to fuel the obesity pandemic.*

The transition to a low carbon transport system that

involved more walking and cycling would substantially
benefit health.’ Road traffic crashes account for 1.2 mil-
lion deaths worldwide each year and 10 times as many
serious injuries. Their incidence is a function of the
use of fossil fuels by the transport sector.® After all, the
kinetic energy that breaks bones and tears soft tissues
comes from the chemical energy stored in the fuel tank,
the burning of which emits carbon dioxide. Death rates
for pedestrians and cyclists exhibit steep social gradi-
ents, and reducing traffic volumes and speeds would
have important equity implications.” Urban air pollu-
tion—much of which is related to transport—causes a
further 800000 premature deaths each year.” Walking,
cycling, or using public transport instead of travelling
by car would reduce the use of energy from fossil fuels;
it would also reduce traffic injuries and air pollution. By
increasing physical activity it would tackle the output
side of the personal energy balance equation, again
with implications for obesity.

Improvements in the efficiency of home energy will
reduce mortality and morbidity from the extremes of
heat and cold and reduce the vulnerability of the poor
to fluctuations in the price of energy.® Greater use of
renewable energy sources will also reduce urban air
pollution. In generating electricity, the energy sources
with the highest carbon dioxide emission profiles also
have the greatest effect on air pollution and the inci-
dence of occupational injuries.’

Providing access to clean energy for the 2.4 billion
people who use biomass fuels for cooking would reduce
the burden of mortality and morbidity from indoor air
pollution, and universal access to clean electricity could
initiate a tidal wave of human creativity and accelerate
the pace of human development.? °

Like Tony Blair, Gordon Brown also welcomed the
Stern review calling it “the most comprehensive analysis
yet” and commenting that “above all environmental
policy is economic policy.” Stern acknowledged that
any positive effects of tackling climate change over and
above those detailed in his review would strengthen the
economic argument for stabilising the climate. The full
extent of health benefits is only now coming to light.

Climate change, a globally important externality, is at
least partly the result of leaving environmental impact
out of economic decision making. To leave out health
when considering the benefits of policies that tackle cli-
mate change would be a second serious omission. Envi-
ronmental policy is economic policy. It is also health
policy. Economists and health professionals must work
together to ensure that the effects of environmental
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policies on health and development are quantified and
included in the economic models that inform our collec-
tive response to the threat from climate change.

It would not be the first time that environmental
policy had substantial benefits for health. Two hundred
years ago the streets of London were awash with sew-
age. In 1858 the smell from the Thames was so strong
that MPs declared the House of Commons “unus-
able.”!! Infectious disease was a deadly scourge, but
it was the “great stink” of 1858 that helped secure the
funds needed to sort out London’s sewage. Policy on
sewage did more to improve the health of Londoners
than any health policy that century. Indeed, in a recent
BM] poll, sanitation was voted the greatest medical
advance in the past 166 years.'? Could tackling climate
be the next great medical advance?
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Aspirin resistance in cardiovascular disease
Carries a worse prognosis, but may indicate pre-existing higher risk

Aspirin has clear benefits in cardiovascular disease. It
reduces total mortality, cardiovascular mortality, and
cardiovascular morbidity in people with cardiovascular
disease or those at high risk of the disease; it is also
cheap, relatively safe, and easy to use.! So why does
aspirin fail to work in some people who take it as pre-
scribed? Research on this clinical “resistance” to aspirin
has tried to assess whether the effect on the in vitro acti-
vation of platelets depends only on the dose and type
of antithrombotic agent given, or whether some people
respond poorly (“resist”) to a specific drug, as some
people do to specific antibiotics. In the accompanying
systematic review, Krasopoulos and colleagues assess
whether resistance to aspirin is related to cardiovascular
outcomes in people with cardiovascular disease.?

To date, most research has focused on whether aspi-
rin resistance really exists, whether antiplatelet resist-
ance is specific to certain agents or classes of drug,® and
whether resistance carries a worse prognosis. Firstly, no
accepted gold standard test to define aspirin resistance
is available.* This and other epidemiological consid-
erations have led some authors to argue that what has
been dubbed resistance is just part of normal (Gaussian)
variability in pharmacokinetics and pharmacodynam-
ics. Others admit that aspirin resistance exists but are
doubtful about its prognostic importance.” They think
that a lack of response to aspirin could just be a proxy
marker for more advanced pre-existing disease or less
controlled traditional risk factors.

Krasopoulos and colleagues review analysed data
from 20 studies and 2930 patients and found resistance
to aspirin in 28% of people. Resistance was significantly
more common in women and those with renal failure
and was associated with a statistically and clinically sig-
nificant increase in the risk of death or adverse cardio-

vascular events, at least in univariate analysis. However,
they found no association between the dose of aspirin or
concomitant use of other antiplatelet agents and adverse
events. The review has some limitations including use
of fixed effect methods and lack of pooled multivariable
adjusted estimates. A similar review recently came to
the same conclusions, however, confirming the external
validity of Krasopoulos and colleagues’ review.’

Despite this work several questions remain. We don’t
know whether aspirin resistance is a true abnormal
response or whether it reflects normal variability in drug
activity. We also aren’t clear whether aspirin resistance
has a negative prognostic effect independent of more
traditional risk factors, such as diabetes or obesity.” If
aspirin resistance is an abnormal response that results
in worse prognosis then what can clinicians do? We sug-
gest that when aspirin resistance is suspected patients
should be screened using available tests. Management
of patients with aspirin resistance should include a
comprehensive appraisal of thrombotic and bleeding
risks, the likelihood of non-adherence to treatment, and
access to other antiplatelet agents. On the basis of this
assessment, several strategies can then be proposed.
These include adding another antiplatelet agent (for
people at high thrombotic risk and low bleeding risk),
substituting aspirin with the more effective clopidog-
rel (for people at intermediate thrombotic risk and
low bleeding risk), increasing the dose of aspirin (for
example, to 325 mg/day in people at mildly increased
thrombotic risk and low to intermediate bleeding risk),
or continuing with the same antiplatelet regimen (for
everyone at high bleeding risk).

The problem in finding truly scientific answers to
the effectiveness of these strategies lies in the lack
of randomised controlled clinical trials. This will
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probably change, however, as results from trials such
as TREND-AR (tirofiban evaluation of surrogate
endpoints in prevention of ischaemic complications
during percutaneous interventions in patients with
coronary disease and aspirin resistance) become
available. This trial will randomise patients under-
going percutaneous coronary intervention who have
documented aspirin resistance to a combination of
clopidogrel, aspirin, heparin, and tirofiban (a potent
antiplatelet agent) or clopidogrel, aspirin, and
heparin. This trial, among others, will show whether
aspirin resistance is just a non-modifiable risk factor
(like age or sex) or whether more aggressive anti-
thrombotic regimens are beneficial in patients with
aspirin resistance.

Conducting more clinical trials will help fill in
the gaps, but another potential reason exists for the
interest in aspirin resistance. Drug companies may
be keen to downgrade aspirin from its leading role

as an effective drug in cardiovascular disease so that
they can substitute it with much more expensive but
marginally more effective alternatives.
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of randomised trials of antiplatelet therapy for prevention of
death, myocardial infarction, and stroke in high risk patients. BM/
2002;324:71-86.

2 Krasopoulos G, BristerSJ, Beattie WS, Buchanan MR. Aspirin
“resistance” and risk of cardiovascular morbidity: systematic review
and meta-analysis. BM/ 2008 doi: 10.1136/bm].39430.529549.BE.

3 Campo G, Valgimigli M, Gemmati D, Percoco G, Catozzi L, Frangione A,
etal. Poor responsiveness to clopidogrel: drug-specific or class-effect
mechanism? Evidence from a clopidogrel-to-ticlopidine crossover
study. /Am Coll Cardiol 2007;50:1132-7.

4 Lordkipanidzé M, Pharand C, Schampaert E, Turgeon J, Palisaitis
DA, Diodati)G. A comparison of six major platelet function tests to
determine the prevalence of aspirin resistance in patients with stable
coronary artery disease. Eur Heart/ 2007;28:1702-8.

5  BarnesGD, LiJ, Kline-Rogers E, Vedre A, Armstrong DF, Froehlich
JB, etal. Dual antiplatelet agent failure: a new syndrome or clinical
nonentity? Am Heart/ 2007;154:732-5.

6  Snoep D, Hovens MM, Eikenboom JC, van der Bom JG, Huisman MV.
Association of laboratory-defined aspirin resistance with a higher risk
of recurrent cardiovascular events: a systematic review and meta-
analysis. Arch Intern Med 2007;167:1593-9.

Cannabinoids for chronic pain
Are effective but research is needed to decide who benefits most

Cannabis has been cultivated as an elixir for pain since
as far back as 2000 years BC. Amid increasing reports
of psychosis, addiction, and other adverse effects the
therapeutic use of smoked cannabis in the United States
waned in the late 1930s, as a result of the Marihuana
Tax Act and subsequent legislative measures, which
posed nearly insurmountable obstacles for doctors.
The past decade has, however, seen a resurgence in
the interest in cannabinoids for alleviating pain, with
the identification of at least two subtypes of cannabi-
noid receptors, and myriad clinical studies examining
the effectiveness of tetrahydrocannabinol derivatives
for acute pain, pain caused by chronic non-malignant
disease, and pain from cancer. Evidence of the effec-
tiveness of cannabinoids is strong for treating cancer,
central pain, and spasticity related pain; the evidence
is mixed for treating acute pain and weak for treating
peripheral neuropathic pain.

In the accompanying paper, Frank and colleagues
report the results of a randomised crossover controlled
trial comparing the effectiveness of dihydrocodeine with
the synthetic cannabinoid nabilone.! The trial studied 96
patients with diverse neuropathic pain conditions.

The authors found that the mean visual analogue
score at six weeks was 6.0 mm greater in people taking
nabilone than in those taking dihydrocodeine (95%
confidence interval 10.5 to 1.4) for the available case
analysis and 5.6 mm (10.3 to 0.8) greater for the per
protocol analysis. Although outcomes were not tabu-
lated by diagnosis, only a few patients had central or
spasticity related pain, the two pain conditions most
responsive to treatment with cannabinoids. Almost
half of the participants had post-traumatic pain or
postsurgical pain, which often have multiple pain

generators, a high prevalence of underlying psycho-
pathology, and are difficult to treat.

These results are consistent with the literature on
opioids and cannabinoids. Neuropathic pain was once
believed to be refractory to opioids, but there is now
indisputable evidence that it is responsive to opioids,
albeit at higher doses than those used to treat nocicep-
tive pain.? In contrast, the evidence supporting can-
nabinoids for peripheral neuropathic pain and other
chronic non-malignant pain disorders, while generally
positive, is less strong and mostly confined to other
synthetic analogues.**> Most people in Frank and col-
leagues’ study had peripheral neuropathic pain.

Before embarking on large scale trials designed
to establish who will benefit most from an inter-
vention, investigators should first ensure that trials
demonstrate internal validity because failure to do so
threatens to undermine the very concept of any new
treatment. Even if a subgroup of patients might have
benefited from nabilone, the current study design was
not powered to identify them.

So how should we interpret these results and put them
into practice? Given the poor analgesic effect and the
high incidence of adverse effects (more than 80% of par-
ticipants reported tiredness, more than 50% reported
sleeplessness and sickness, and more than 25% reported
tingling or feeling strange) seen in this and other studies,
cannabinoids should not be used as first line agents in
patients who present with uncategorised pain. Yet previ-
ous trials have shown that a small subset of patients with
neuropathic pain and other chronic pain disorders may
benefit from treatment with cannabinoids.***® The most
compelling evidence for the effectiveness of cannabinoids
is in the relief of pain associated with multiple sclerosis
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and, to a lesser extent, other central pain syndromes.” ®
So why is there a discrepancy?

One key difference between the current study and
studies with positive findings®*® is that Frank and col-
leagues used allodynia (which signifies evoked pain)
and sympathetic dysfunction as inclusion criteria. Col-
lectively, these signs are experienced by only a small
subset of patients with chronic pain. In the current era, in
which treatment of pain is ideally based on mechanism(s)
of pain, pharmacotherapy should preferentially target
specific pain generators.’ In multiple sclerosis, the condi-
tion with the strongest evidence for the effectiveness of
cannabinoids, the most common manifestations of pain
are continuous or spontaneous dysaesthesias, which are
mechanistically different from allodynia."’ In addition,
the evidence to support a sympathetic component in
multiple sclerosis is scant.

Another potential flaw in the current study is that it
assessed outcomes after only six weeks, which is too
short a time frame to detect the low but clinically sig-
nificant risk of adverse psychiatric effects such as psy-
chosis, depression, cognitive deficits, and addiction.*
Similarly, short term reductions in pain scores do not
necessarily translate into longstanding improvements in
pain, functional capacity, and psychological wellbeing.
Future trials evaluating treatment with cannabinoids
might consider using risk assessment tools, like those
used for opioids."

Finally, there is the problem of the prohibition sur-
rounding the medicinal use of cannabinoids. The thera-
peutic use of cannabinoids is about 50 years behind that
of opioids, and the associated stigma poses a consider-
able barrier to research and development.'? Yet history
tells us that the line dividing what is and isn’t socially
acceptable behaviour is often arbitrary and inseparable
from the cultural-political context. Not so long ago, blood
letting and the curative use of heavy metals were consid-
ered state of the art medical care. Although many such
practices have been abandoned, others remain that do
more harm than good.

Strong evidence supports the use of cannabinoids for
chronic pain, but more research is needed to determine
which diagnoses, pain characteristics, and clinical vari-
ables are most amenable to treatment; the long term
effectiveness of these drugs; optimal drug selection and
dosages; the risk-benefit ratio of combining cannabi-
noids with other drugs; and how adverse effects can be
minimised. This research can occur only in a political
climate conducive to the continued use and investiga-
tion of cannabinoids to alleviate pain and suffering.
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Costs of treating malaria according to test results
Improving diagnostic tests can reduce costs if adherence to results is improved

In the accompanying study, Lubell and colleagues
assess the effect of clinicians’ adherence to the results
of a rapid diagnostic test or microscopy on the overall
costs of the management of malaria in Tanzania.'

In recent years, most treatment policies for malaria
in Africa have shifted to artemisinin combination treat-
ments, which are highly effective but more expensive
than older regimens. To avoid over prescription, cur-
rent guidelines recommend that the diagnosis should
be confirmed with a laboratory test before treatment.
Immunochromatographic tests for malaria allow
diagnosis to be made even in health settings that lack
laboratory facilities. Economic models and decision
making models support the use of these tests.>* How-

ever, models generally assume that clinicians or nurse
practitioners fully adhere to the test result when decid-
ing how to manage the patient. But evidence proves
the opposite—clinicians are likely to treat people for
malaria even after negative results from rapid diagnos-
tic tests or microscopy.® ¢ In a randomised controlled
trial in Burkina Faso we recently found (data not yet
published) that more than 80% of febrile patients with
a negative test result were treated for malaria.” Eco-
nomic evaluations that fail to take into account what
clinicians actually do in practice are therefore merely
speculative.

Through a cost-benefit analysis based on a decision
tree model, Lubell and colleagues show that—at low
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to moderate prevalence of malaria infection in febrile
patients—clinician’s adherence to the test result is a key
factor in determining whether a diagnostic strategy
is beneficial or not. This is true for rapid diagnostic
tests even at higher levels of prevalence (up to 70%).
For microscopy, however, they observed a paradoxi-
cal effect—because sensitivity was poor (73% v 93%
for rapid diagnostic tests), high adherence means that
more patients with malaria are not treated, which
increases mortality and related costs. At very high
prevalence, presumptive treatment remains the pre-
ferred option.

The novel aspect of this paper is the formal incor-
poration of adherence into a model that could be
used for policy decisions. Both the non-adherence
of patients to their prescribed drugs and the non-
adherence of clinicians to guidelines have been docu-
mented, even in areas such as cardiovascular medicine
where robust evidence exists.® Policy makers should
take the importance of adherence seriously, and clini-
cal guidelines should avoid ambiguous messages that
may raise doubts about the reliability of a test,” such
as, if the test result is negative don’t treat for malaria,
unless clinical suspicion is high. Clinicians should real-
ise that if the result of a test is not going to influence
their decision, then it is simply a waste of money to do
the test. It would probably be more effective to help
health workers understand the effect of non-adher-
ence than it would be to monitor it. Research should
focus on which training strategies are most effective
for this purpose.

Research is needed in certain grey areas. Lubell
and colleagues’ results were most sensitive to the
value attributed to life cost (the value of a year of
life lost), so if mortality is underestimated or overes-
timated the conclusions could partly change. How-
ever, mortality from malaria could be much lower
than estimated—on the basis of previous reports and
expert opinion—for patients with false negative rapid
diagnostic test results who are not treated. This is
because false negative results tend to occur in patients
who have a very low parasite density and probably a
low risk of mortality.'?

A cohort study in Uganda found almost no risk of
mortality for untreated patients who had false nega-
tive results on microscopy.!! If the same proves true
for rapid diagnostic tests, this will provide more evi-
dence to support adherence to the test result. Another
grey area concerns the specificity of rapid diagnostic
tests. Patients with a false positive malaria test may
not be treated for the true cause of their fever. The
high specificity of rapid diagnostic tests (96%) found
by Lubell and colleagues makes this risk marginal.
Nevertheless, in endemic areas malaria parasites in
the blood may be common in the general popula-
tion—malaria infection in patients with fever may not
necessarily be proof of clinical malaria.'? Some “true”
positive patients (febrile patients with a positive rapid
diagnostic test result confirmed by microscopy) may
simply be carriers of malaria parasites, with another
cause of fever. The potential harm from failure to

treat, including mortality and related costs, may thus
be underestimated. Future research focusing on the
sensitivity and specificity of rapid diagnostic tests for
clinical malaria—not just for malaria infection—would
therefore be useful, although the study design may
prove complex.

More data are also necessary from settings where
the intensity of malaria transmission is variable over
the seasons. Lubell and colleagues show that even an
optimal adherence strategy based on treatment accord-
ing to test results is not beneficial when transmission
is high. In such circumstances it would be difficult to
translate research findings into evidence based policy
that is applicable throughout the year.
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Mandatory disclosure of trial results for drugs

and devices

New US law will require public posting of all the main results and data on harms

Last week the drug industry was shown, twice, to
have suppressed trial results that were commercially
unfavourable—an all too familiar tale.! 2 But from
September 2008, a new US law will mandate the
public disclosure of such results, and it will no longer
be left to investigative journalists and other research-
ers to dig out the findings of trials.

The FDA Amendments Act, passed quietly last
year, rules that any ongoing clinical trial involving
a drug, biological product, or device regulated by
the US Food and Drug Administration (FDA) must
be registered at clinicaltrials.gov and that, from
27 September 2008, triallists must start to post in that
same registry the results of those trials.® This applies
to all clinical trials of drugs and devices except phase
I drug trials (preliminary safety studies for new
products) and small feasibility studies of a device.
Furthermore, it covers all trials—whether or not they
are conducted and sponsored by industry and wher-
ever they are conducted—if the products concerned
need approval by the FDA.

This law provides much needed enforcement.
“Responsible parties” (sponsors or principal inves-
tigators of trials) who fail to comply will be fined
$10000 (£5100; €6900) for each infringement, with
no upper limit, and they will be publicly named
and shamed in non-compliance notices posted on
clinicaltrials.gov. Moreover, triallists will not be able
to drag their feet—the FDA requires disclosure of
the results within one year of the date that “the last
subject was examined or received intervention for
purposes of final collection of data for the primary
outcome.” Although the act allows for delayed dis-
closure of results in exceptional circumstances, for
instance in the interests of national security, it does
not mention delay while awaiting publication in a
peer reviewed journal. Will editors count such disclo-
sure as prior publication and refuse to consider such
trials for publication in their journals?

Medical journals’ current policies

Urged on by the International Committee of Medi-
cal Journal Editors (ICM]JE), many journals including
the BMJnow consider clinical trials for publication
only if they have already been registered. Taking this
a step further, the ICMJE also ruled last summer that
its member journals would consider trials whose results
had been disclosed at a registry, as long as no more
than one table of results or an abstract of up to 500
words had been made available to the public.* The
architects of the Ottawa statement on trial registration
(http://ottawagroup.ohri.ca/) and the World Health
Organization’s international clinical trials registration
platform (www.who.int/ictrp/en/) have called for

fuller disclosure, but they have assumed that this would
occur after publication in a peer reviewed journal. Yet
the FDA has now mandated release of much more
information, and this poses quite a challenge for editors
and researchers. From September 2007, responsible
parties for eligible trials must post on clinicaltrials.gov
two tables giving all the key results for the main out-
comes, and from next year they must post two tables
of any harms reported during the trial. Further public
consultations in 2009 may lead to further expanded
disclosure under the act.

What should journals do now?

The BMJwill consider disclosed trials and urges other
journals to do the same for several reasons. Firstly,
disclosure will be a legal requirement, so there is noth-
ing editors can do about it if they still want to publish
important trials of drugs and devices. Moreover, jour-
nals will continue to add value by publishing useful
and readable trial reports that clinicians, the media,
and patients can interpret and use. And, most impor-
tantly, the results disclosed for the FDA will not have
been externally peer reviewed and will be prelimi-
nary. Peer review not only provides a stamp of quality
assurance, it often leads to reanalysis of results.

Two challenges remain. Will a journal still want
to publish a paper if its results have been posted on
clinicaltrials.gov; if they have been debated widely
in the mass media along with quotes from respected
clinical experts, and—as is often the case—if they have
led to a widely publicised rise or fall in the share
price of the company that sponsored the trial? And,
in the long run, will the role of peer reviewers and
medical journals as the gatekeepers of new medical
evidence become redundant?

At the BMJ we support this great leap forward
for public disclosure. And, if you have an impor-
tant and robust trial of a drug or device that you
would like published before disclosing the results
on clinicaltrials.gov, contact us early and request
fast track review. We do not plan to turn down trials
that have already been disclosed, but—through rapid
open access publication—we can get the full peer
reviewed work into the public domain quickly on
bmj.com and, where the results are important, we
are keen to do so.
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