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induces behaviours that conflict with ecologi-
cal health and the public interest. This is exem-
plified by the fact that fossil fuel companies 
continue to invest more in discovering further 
fossil fuel reserves than they do in renewable 
energy.6 Governments and taxpayers across the 
world continue to subsidise fossil fuels to the 
tune of trillions of dollars every year.7

Companies continue to ignore and deny
As proponents of divestment, we argue that 
shareholder engagement has achieved little 
with fossil fuel companies. According to the 
Interfaith Center on Corporate Responsibil-
ity, a coalition of organisations that view the 
management of their investments as a powerful 
catalyst for social change, 150 requests from 

various responsible sharehold-
ers asking fossil fuel companies 
to evaluate financial risk from 
climate change regulation over 
the past 23 years were ignored or 
met with a dismissive reply. One 
response from Exxon Mobil in 

2014 said that it intended to discover further 
fossil fuels at least equal to its current reserves, 
while stating confidently that governments 
would not intervene with climate change regu-
lation.8 Similarly, according to the chief execu-
tive of Shell, the company’s business model is 
set on ignoring global targets to reduce green-
house gases and relies on continuing our fos-
sil fuel dependence for decades to come.9 This 
provides further grounds for scepticism of the 
argument that dialogue with shareholders will 
stop fossil fuel companies promoting both the 
supply of and demand for fossil fuels.
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Climate change is likely to have a negative effect 
on human health through diverse pathways, 
including extreme weather events and heat 
waves, the spread of disease vectors to previ-
ously temperate climates, and disruption of the 
water cycle causing drought, famine, conflict, 
and mass migration.1 To prevent this we need 
to rapidly replace our dependence on fossil fuel 
energy with renewables. A debate has emerged 
within the health community about the best 
way to stimulate such change.

On one side, the British Medical Association, 
the Climate and Health Council, and Medact 
(together with a growing movement outside the 
health community) are calling for divestment 
from fossil fuel companies. Such withdrawal 
of investments should send a clear signal to 
policy makers and the public that fossil fuel 
companies are no longer legitimately support-
ing the general public interest and need to be 
better regulated.2 Others, however—including 
the Wellcome Trust and the Gates 
Foundation—argue that as active 
shareholders in fossil fuel compa-
nies they can change the compa-
nies’ practices through dialogue 
and constructive engagement.3

Although the two sides disagree 
on how best to change the behaviour of these 
companies, there should be common ground: 
to prevent catastrophic climate change from 
more than 2°C of global warming, the world 
needs to stop rising greenhouse gas concen-
trations within about 23 years.4 This is an 
extremely short timeframe, requiring an urgent 
international plan of action. It also means that 
most of the already known coal, oil, and gas 
reserves must stay in the ground.5

There should also be agreement that the 
primary and legally bound duty of fossil fuel 
companies to maximise profit for shareholders 

Additionally, fossil fuel companies, which 
have worked hard to distort and undermine 
climate science in the past, continue to hin-
der action on climate change by exerting a 
powerful influence over policy and legislative 
processes.10 A more fundamental weakening 
of the power and influence of fossil compa-
nies is needed before we can expect them to 
change their behaviour on ethical and ecologi-
cal grounds. Parallels with the tobacco industry 
are salient.11

There is little evidence that fossil fuel com-
panies are capable of transforming themselves. 
No major fossil fuel company has noticeably 
shifted its investment into renewables. On 
the contrary, 83% of oil and gas companies 
have made no effort to develop renewable 
sources of energy.6 As one example, BP sold 
its wind power assets in 2013 to “become a 
more focused oil and gas company.” Given this 
reality, our emphasis should not be on trans-
forming these companies but on investing in 
renewable energy companies.

In light of the evidence that the market may 
not fully reflect the risks involved in the own-
ership of fossil fuel stocks (raising the possi-
bility that these stocks may become stranded 
assets12), divestment may be financially pru-
dent as well as effective action on climate 
change. But if such arguments fail to convince, 
we ask proponents of shareholder engagement 
to take at least two additional steps. 

Firstly, they should do more to publicly 
explain their positions and actions on social 
and ethical investment. For example, the Well-
come Trust’s decision not to invest in coal and 
tar sands should be known more widely. Sec-
ondly, their demands as shareholders should 
be clearer and more time limited. For example, 
the Wellcome Trust could demand that fossil 
fuel companies commit to ending the explora-
tion of unconventional reserves by a certain 
date. At this stage, transparent public engage-
ment is more effective than quiet engagement 
behind the scenes. This would help the world 
move towards a low carbon future within our 
23 year deadline and prevent runaway climate 
change and unprecedented harm to global 
health.
Cite this as: BMJ 2015;350:h3196
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The secret realm of phase I trials in healthy volunteers
Regulators should demand greater transparency
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Phase I clinical trials in healthy volunteers aim 
to establish safety, pharmacokinetics, and dos-
age for subsequent testing of new drugs. They 
are a necessary step in building the evidence 
for new treatments. But many view them with 
suspicion. Phase I trials expose humans to 
unproved drugs—often at plasma concentra-
tions needed for detecting toxicity. Because 
volunteers are healthy, the ratio of medical risk 
to benefit for them is almost infinite. Another 
reason for suspicion is that healthy volunteers 
are paid—a fact that makes it likely that primary 
motivations for participation are misaligned 
with those of researchers,1 and that participants 
will be drawn from underemployed people.

A few catastrophic events in phase I test-
ing, including the death of a relatively healthy 
volunteer in 1999, and the occurrence of life 
threatening toxicities in six participants in 
2006, have also fuelled concerns.2  3 Finally, 
there is the problem of opacity. What hap-
pens in phase I studies in healthy volunteers is 
largely hidden from public view.4  5 Some poli-
cies, such as the US Food and Drug Administra-
tion Amendments Act of 2007,6 exempt phase 
I studies in healthy volunteers from obligatory 
public registration, and most studies are con-
ducted outside academic medical centres at pri-
vate facilities run by pharmaceutical companies 
or contract research organisations. Most drugs 
put through phase I testing are never licensed, 
and the majority of trials testing drugs that 
eventually were abandoned are never pub-
lished.7 Phase I studies in healthy volunteers 
enjoy a peculiar isolation from the norms of 
transparency and publication that are operative 
in almost every other realm of medical research.

In this issue, Emanuel and colleagues look 
into the hidden world of risk in phase I studies 
in healthy volunteers.8 Using the complete elec-
tronic records for all non-oncology trials from 
Pfizer, the authors estimated the frequency and 
severity of adverse events. They also probed 
the demographics of study participation, and 
correlates of risk. In brief, they reported that 
a third of subjects never experience study 

related toxicity; that the frequency of mild to 
moderate toxicities experienced by subjects 
receiving investigational drugs is no different 
from that for subjects receiving placebo; and 
that no subjects died or developed permanent 
disability during the period studied. They also 
observed that many study related events arose 
from procedures, such as placement of arterial 
lines, rather than from drug toxicity. Many com-
mentators worry most about the unquantifiable 
risks associated with administering novel sub-
stances, but this finding reminds us that famil-
iar procedures can be more burdensome.

1.5 in 1000 experience serious adverse events
However, phase I studies are not totally benign. 
Emanuel and colleagues also found that 10 in 
1000 participants experience transient severe 
drug related adverse events (defined as signifi-
cantly interfering with daily functioning), and 
that 1.5 in 1000 experience study related, seri-
ous adverse events. These included episodes of 
aseptic meningitis, pan colitis, and headaches 
after lumbar puncture.

This report is the largest and most detailed 
analysis so far of risk to healthy volunteers 
in phase I studies. The study team obtained 
extraordinary access to a large dataset from 
a pharmaceutical company, and in contrast 
with previous reports, tried as far as possible 
to ensure the impartiality of their analyses. 
The findings suggest that the risk to subjects in 
phase I studies is broadly comparable to that 
associated with participating in other types 
of medical investigations, such as later phase 
drug trials or physiological studies of healthy 
volunteers. They also provide evidence that 

preclinical toxicology studies, medical moni-
toring, and oversight do a reasonable job in 
anticipating and preventing harm.

In common with most research, Emanuel and 
colleagues’ study leaves unresolved questions. 
The findings are unlikely to satisfy the more 
dug in critics of phase I studies. For example, it 
tells us little about the socioeconomic status of 
participants. Nor are we able to assess whether 
the mostly modest burdens catalogued here 
are adequately redeemed by worthy research 
endeavours: what proportion of these studies 
tested “me too drugs,” for example, rather than 
treatments directed towards genuinely unmet 
medical need? It is not clear whether event rates 
might have been diluted by the inclusion of less 
aggressive study designs (such as single dosing 
studies), or by the exclusion of oncology studies 
(occasionally, cancer drugs are tested in healthy 
volunteers). Lastly, the data on which this analy-
sis was based came from a single pharmaceuti-
cal company. We cannot rule out the possibility 
that other companies were approached for data-
sets but declined to cooperate owing to less 
favourable safety records. Or that the risk profile 
of phase I studies pursued by large pharmaceuti-
cal companies is milder than that for biotechnol-
ogy companies—which often pursue biologics 
and sponsor development of edgier products 
like the two leading to the catastrophic phase I 
episodes mentioned previously.

Phase I studies in healthy volunteers are a 
necessary step in developing new pharmaceu-
ticals—they are indispensible if we value a vig-
orous drug development enterprise. Emanuel 
and colleagues make a good start at generating 
a reliable evidence base for evaluating ethical 
conduct in this realm of research. On balance, 
their findings are reassuring.

Less reassuring are the barriers faced by 
researchers trying to secure this kind of evi-
dence. Why have other companies not matched 
Pfizer’s courage and opened their filing cabi-
nets to independent investigators? It is surely 
time for drug regulators to develop policies that 
would oblige companies to register all phase 
I studies in healthy volunteers and to deposit 
results in publicly available databases.
Cite this as: BMJ 2015;350:h3444
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mended as the diagnostic methods of choice 
for diagnosis of brain disease that causes 
dementia.6 Assessment of medial temporal lobe 
atrophy on coronal MRI scans is considered par-
ticularly valuable for diagnosing (or excluding) 
Alzheimer’s disease, and abnormal concen-
trations of biomarkers in cerebrospinal fluid 
have been suggested as a diagnostic test. While 
numerous studies have documented convincing 
and consistent abnormalities in populations of 
patients, clinical utility is not well established 
simply because these markers add little to the 
much more relevant information readily gained 
from a careful clinical examination.7  8

MRI didn’t improve prediction
Stephan and colleagues explored both timing 
and use of MRI in a population based cohort.1 
They investigated whether MRI of the brain 
improved prediction of incident dementia in 
a cohort of independently living people aged 
≥65 at baseline. Among 1721 participants, the 
authors detected 119 cases of dementia (6.9%) 
after an average follow-up of 7.3 years. MRI did 
not significantly improve prediction 
of dementia, as quantified by the 
commonly used C statistic, over 
and above a model populated 
with data on lifestyle, gen-
eral health, cognitive and 
physical function, and 
apolipoprotein E geno-
type.

These findings invite 
several comments. First 
of all, the aim of predicting 
dementia in older people 
without cognitive complaints 
is not clear. Such an approach 
could be useful only in the presence of 
truly preventive strategies or early and effec-
tive treatments. In the absence of any evidence 
that the overall benefits of population screen-
ing outweigh their harms, there is clearly no 
basis for screening programmes outside the 
realm of research.3 If the aim is to select peo-
ple at increased risk for preventive trials, then 
selection should probably be based on pre-
sumed causal factors such as hypertension or 
diabetes mellitus, rather than on downstream 
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Nobody will dispute that people seeking medi-
cal advice for cognitive complaints, behav-
ioural problems, or mood changes deserve 
access to a careful clinical assessment. Above 
all, comprehensive appraisal of possible early 
signs of dementia requires time, knowledge, 
and experience. It can lead to either reassur-
ance, identification of remediable causes for 
the complaints, or a diagnosis of dementia. In 
the latter case, people with dementia and their 
carers could benefit from professional support to 
prepare for the important changes in function-
ing that lie ahead and the necessary decisions 
on living accommodation or any other aspect of 
care. Depending on the specific clinical profile 
of symptoms, they can be offered symptomatic 
drug treatment.

So much for the consensus on the clinical 
diagnostic approach towards dementia. More 
controversial is the timing of the diagnostic 
process and the exact role of brain scans and 
biomarkers. In a linked paper, Stephan and 
colleagues add much needed evidence to this 
debate.1

While a failure to recognise early symptoms of 
dementia can cause anxiety, distress, or crises 
in both patients and caregivers, a diagnosis at 
the earliest possible time can cause similar harm 
as the condition cannot be reversed, stopped, or 
slowed down.2-4 In an ongoing dispute contrast-
ing diagnoses that are made either “too late” or 
“as early as possible,” the notion of a “timely” 
diagnosis might seem somewhat simplistic. The 
optimal timing of a diagnosis, however, requires 
a range of nuanced and finely balanced judg-
ments, negotiated with patients and carers with 
due attention to particular case characteristics.5 
Clinical researchers will have to provide sound 
empirical data to help determine the best timing 
for diagnosis that preserves or even improves the 
quality of life of patients, families, and carers.

Magnetic resonance imaging (MRI) and cere-
brospinal fluid biomarkers are widely recom-

effects of disease such as cognitive impairments 
or structural brain changes.

Secondly, the finding that structural brain 
MRI does not add value to a prediction model 
based on clinical parameters and apolipopro-
tein E genotype is both comforting and con-
sistent with data on the limited role of MRI in 
clinical cohorts. The vision of MRI scanning 
for predicting risk of dementia, if it ever comes 
to pass, is unattractive from the perspective of 
both logistics and costs. The interpretation of 
Stephan and colleagues’ additional findings 
on different discrimination indices is complex.1 
Although interesting from a methodological 
point of view, the clinical utility of these indi-
ces remains unclear. It might be difficult to 
translate the technicalities of measures such 
as Royston and Sauerbrei’s index of discrimi-
nation into clinical meaningful terms that can 
be readily understood by families or the older 
people undergoing screening.

Finally, while Stephan and colleagues state 
clearly that “routine MRI is not needed to predict 
risk of dementia in a population based setting,”1 

we should remember that there is cur-
rently no evidence that screening for 

dementia is useful at all, let alone 
screening for those at increased 

risk. Perhaps the time has 
come to resist the ever pre-
sent technology push and 
its associated unrealistic 
expectations and increasing 
demands, as illustrated by 

the abundance of neuroim-
aging studies in dementia in 

the past few decades.9 A mod-
est diversion of funding towards 

more clinically oriented research in, for 
example, the European Union’s Horizon 2020 

funding programme, seems justified.10 Future 
generations might benefit more from sensible 
research on the public health aspects of demen-
tia, including prevention, while current popu-
lations of patients deserve a greater research 
investment into the best diagnostic, care man-
agement, and treatment strategies throughout 
Europe.
Cite this as: BMJ 2015;350:h2994
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such a system, and disagreements about how 
they are interpreted undermine authorship. 
This has implications for who takes credit and 
responsibility for research findings.6 Incon-
sistent application of authorship guidelines 
could mislead readers about who actually did 
the work and can obscure the role of organisa-
tions, institutions, and employers (for example, 
if drug company employees are omitted).

Holleman and colleagues’ study highlights 
the potential for distortion in the evidence base 
for diabetes drugs. Having 0.8% of authors 
responsible for one in three articles describ-
ing randomised controlled trials—and there-
fore providing the main evidence on a class 
of drugs—suggests a serious imbalance of 
power. More than four fifths of the most pro-
lific authors came from just four countries, and 
91% of their publications were sponsored by 
commercial companies.

One possible reason for this commercial 
dominance is that investigators working with 
pharmaceutical companies receive more sup-
port in developing publications than independ-
ent researchers. The involvement of properly 
acknowledged professional medical writers is 
not, in itself, a bad thing. In fact, a recent study 
showed that support from professional writers 
could improve the reporting of trials.7 However, 
a lack of support—owing to lack of resources, 
lack of awareness of the benefits of involving 
professional medical writers, or academic prej-
udice against seeking such assistance—could 
create a form of publication bias. With greater 
support and therefore greater productivity, the 

Are prolific authors too much of a good thing?
Dominant authors can lead to an imbalance of power within an evidence base

views of industry funded trialists will have a 
larger share of voice than those of independent 
clinicians and researchers.

The dominance of a minority of prolific 
authors might also be exacerbated by pharma-
ceutical companies’ traditional cultivation of 
“key opinion leaders.” Critics of this practice 
have suggested that key opinion leaders can 
become “experts acting as the marketing arm 
of the drug industry” and that they help com-
panies “take control of . . . reporting investiga-
tions.”8 However, Holleman and colleagues did 
not explore the relationships of prolific authors 
with the pharmaceutical or medical device 
industry, and furthermore, the cultivation of 
opinion leaders by industry may be decreasing. 
For example, GlaxoSmithKline has announced 
it will stop paying doctors to speak on its behalf,9 
and many companies now follow good publica-
tion practice,10 which forbids payment for guest 
authorship. 

Academia also needs to consider its role in 
this phenomenon. Research institutions should 
ask whether their culture encourages academ-
ics to seek publication above all else by judg-
ing them on research output rather than, for 
example, teaching, peer review, or leadership. 
It is still common to see announcements from 
universities boasting that newly appointed 
academics have authored many hundreds of 
publications. Inflexible and narrowly focused 
academic reward systems in many countries, 
which seem to value the quantity over the 
quality of a researcher’s publications, may be 
as much a part of the problem as the pharma-
ceutical industry.

We need a change of institutional culture 
so that, instead of being rewarded, unfeasibly 
lengthy CVs are discouraged. This could be 
done by shifting the focus of reward from crude 
measures of quantity to a deeper consideration 
of research quality and impact.11 We should 
also consider a radical overhaul of authorship 
guidelines (and rewards) to produce a new 
system that reflects current research practices, 
is regarded as equitable by all parties, trusted 
by the public, and uniformly interpreted and 
implemented.
Cite this as: BMJ 2015;351:h2782
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According to a linked article by Holleman and 
colleagues, diabetes research is dominated by 
a few dozen prolific researchers.1 They exam-
ined randomised controlled trials of glucose 
lowering drugs published in the 20 years up to 
2013, and found that roughly a third of reports 
were published by less than 1% of authors. The 
most prolific individuals were named on seven 
trial reports, on average, every year for the last 
10 years. Holleman and colleagues’ study did 
not determine how many separate trials were 
reported by these articles, but even assuming 
that large trials generate several publications, 
they found that some authors had an extraor-
dinary output. In a similar study of prolific 
authors,2 the 10 most productive in each of 
four medical specialties were named on at least 
one publication per 10 working days each year, 
showing that the issue is not restricted to dia-
betes research.

Serious investment in time
Making a meaningful contribution to both 
the research and publication processes, as 
required by authorship criteria from the Inter-
national Committee of Medical Journal Editors 
(ICMJE),3 involves a serious investment of time. 
Is it possible to fulfil a strict interpretation of its 
authorship criteria and report findings from a 
trial every other month? This might be possible 
for contributions that are not particularly time 
consuming but are intellectually critical to the 
research and therefore deserving of authorship, 
for example, providing statistical expertise for 
a study design and analysis plan. Investigating 
the precise contribution of authors would be an 
interesting area to study. Furthermore, interpre-
tation of the ICMJE criteria varies. Indeed, we 
already know that some researchers consider 
the criteria overly stringent or even unethical.4

Why should we worry about how author-
ship guidelines are interpreted and applied? 
As the Council of Sciences Editors’ Taskforce 
noted in 2000, “a healthy biomedical research 
ecosystem absolutely requires a healthy system 
of authorship.”5 The ICMJE criteria were intro-
duced in an attempt to achieve and maintain 

Narrowly focused academic reward systems which value the 
quantity over the quality of a researcher’s publications, may be 
as much a part of the problem as the pharmaceutical industry
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