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Are research decisions
based on questions
relevant to users

of research?

Appropriate research
design, methods,
and analysis?

Efficient research
regulation
and management?

Fully accessible research
information?

Unbiased and
usable research reports?

« Low priority questions
addressed

« Important outcomes
not assessed

= More than 50% studies
designed without
reference to systematic
reviews of existing
evidence

» Adequate steps to
reduce bias not taken in
more than 50% of studies
» Inadequate statistical
power
» Inadequate replication
of initial findings

« Complicit with other
sources of waste
and inefficiency

« Disproportionate to the
risks of research

+ Requlatory and
management processes
are burdensome and
inconsistent

« More than 50% of studies
never fully reported

« Biased under-reporting
of studies with
disappointing results

« Biased reporting of data
within studies

« More than 30% of trial
interventions not
sufficiently described

« More than 50% of
planned study outcomes
not reported

= Most new research not
interpreted in the
context of systematic
assessment of other
relevant evidence
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Research waste
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FIGURE 2. Star chart depicting proportions of adequately reported PRISMA items. A higher proportion meant that item was better
reported.
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Prevalence of primary outcome changes in clinical trials

registered on ClinicalTrials.gov: a cross-sectional study [v1; ref
status: indexed, http://f1000r.es/34l]
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)n average, each trial reported just 62.0% of its specified outcomes. And on average, each trial

lently added 5.3 new outcomes.
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NIH plans to enhance
reproducibility

Francis S. Collins and Lawrence A. Tabak discuss
initiatives that the US National Institutes of Health
is exploring to restore the self-correcting nature of

preclinical research.

growing chorus of concern, from
Ascientists and laypeople, contends

that the complex system for ensuring
the reproducibility of biomedical research
is failing and is in need of restructuring'”.
Asleaders of the US National Institutes of
Health (NTH), we share this concern and
here explore some of the significant inter-
ventions that we are planning.

Science has long been regarded as ‘self-
correcting, given that it is founded on the
replication of earlier work. Over the long
term, that principle remains true. In the

shorter term, however, the checks and
balances that once ensured scientific fidelity
have been hobbled. This has compromised
the ability of today’s researchers to reproduce
others’ findings.

Let’s be clear: with rare exceptions, we
have no evidence to suggest that irreproduc-
ibility is caused by scientific misconduct. In
2011, the Oftfice of Research Integrity of the
US Department of Health and Human Ser-
vices pursued only 12 such cases’. Even if
this represents only a fraction of the actual
problem, fraudulent papers are vastly

612 | NATURE | VOL 505 | 30 TJANUARY 2014
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ing agencies to establish or enforce policies
that insist on data access.

PRECLINICAL PROBLEMS

Reproducibility is potentially a problem in all
scientific disciplines. However, human clini-
cal trials seem to be less at risk because they
are already governed by various regulations
that stipulate rigorous design and independ-
ent oversight — including randomization,
blinding, power estimates, pre-registration
of outcome measures in standardized, pub-
lic databases such as ClinicalTrials.gov and
oversight by institutional review boards and
data safety monitoring boards. Furthermore,
the clinical trials community has taken
important steps towards adopting standard
reporting elements’.

Preclinical research, especially work that
uses animal models!, seems to be the area
that is currently most susceptible to repro-
ducibility issues. Many of these failures have
simple and practical explanations: different
animal strains, different lab environments or
subtle changes in protocol. Some irreproduc-
ible reports are probably the result of coinci-
dental findings that happen to reach statistical
significance, coupled with publication bias.
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Fig 4. Prevalence of reporting of (A) randomisation, (B) blinded assessment of outcome, (C) sample size calculations, and (D) conflict of interest
reporting by decile of journal impact factor in 2,671 publications describing the efficacy of interventions in animal models of eight different
diseases identified in the context of systematic reviews. Black lines indicate the median value in that decile, and grey lines indicate the 95% confidence
limits derived from nonparametric median regression (S4 Data).







Special Communication | SCIENTIFIC DISCOVERY AND THE FUTURE OF MEDICINE

The Anatomy of Medical Research
US and International Comparisons

Hamilton Moses 1il, MD; David H. M. Matheson, JD, MBA; sarzh Cairns-Smith, PRD; Benjamin P. George, MD, MPH;

Chase Palisch. MPhIL E. Ray Dorsey. MD. MBA

IMPORTANCE Medical research is a prerequisite of diinical advances, while health service
research supports improved delivery, access, and cost. Few previous analyses have compared
the United States with other developed countries.

OBJECTIVES To quantify total public and private investment and personnel (economic inputs)
and to evaluate resulting patents, publications, drug and device approvals, and value created
(economic outputs).

EVIDENCE REVIEW Publicly available data from 1994 to 2012 were compiled showing trends
in US and international research funding. productivity, and disease burden by source and
industry type. Patents and publications (1981-2011) luated using citati and
impact factors.

FiNDINGS (1) Reduced science investment: Total US funding increased 6% per year
(1994-2004), but rate of growth declined to 0.8% per year (2004-2012), reaching $117 billion
{4.5%) of total health care expenditures. Private sources increased from 46% (1994) to 58%
(2012). Industry reduced early-stage research. favoring medical devices. bioengineered
drugs, and late-stage clinical trials, particularly for cancer and rare diseases. National Insitutes
of Health allocations correlate imperfectly with disease burden, with cancer and HIV/AIDS
receiving disproportionate support. (2) Underfunding of service innovation: Health services
research receives $5.0 billion (0.3% of total heafth care expenditures) or only 1/20th of
science funding. Private insurers ranked last (0.04% of revenue) and health systems 19th
{0219 of revenue) among 22 industries in their investment in innovation. An increment of

$8 billion to $15 billion yearly would occur if service firms were to reach median research

and development funding. (3) Globalization: US government research funding declined from
57% (2004) to 50% (2012} of the global total, as did that of US companies (50% to 41%),
with the total US (public plus private) share of global research funding declining from 57% to
44%. Asia, particularly China, tripled investment from $2.6 billion (2004) to $9.7 billion
(2012) preferentially for education and personnel. The US share of life science patents.
declined from 57% (1981) to 51% (2011), as did those considered most valuable, from 73%
{1981) to 59% (2011).

CONCLUSIONS AND RELEVANCE New investment is required if the clinical value of past
scientific discoveries and opportunities to improve care are to be fully realized. Sources could
include repatriation of foreign capital. new innovation bonds. administrative savings, patent
pools, and public-pri isk sharing ct ions. Given i il trends, the United
States will relinquish its historical international lead in the next decade unless such measures.
are undertaken.

JAMA. 2015;313(2):174-189. doizl01001Jama. 201415930

Copyright 2014 American Medical Association. All rights reserved.
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ADVERTISEMENT

Industry Breakout - Life Sciences

(@ Mon, 12/09/2013 - 6:10am
& by R&D Magazine/Battelle

BM Get today's R&D headlines and news - Sign up now!

Summary

As represented in this Forecast, the life science industry includes biopharmaceuticals, medical
instruments and devices, animal/agricultural bioscience and commercial research and testing.
However, the industry’s R&D spending is driven primarily by the mass and research intensity of the
biopharmaceutical sector, which accounts for nearly 85% of all expenditures.

The life science industry’s research activities in the United States continue to lead the world, but it is
an area that also remains in significant transition. Mot only is life science—led by the
biopharmaceutical sector—the leading U.S. industry in terms of volume of research, U.S. life science
R&D accounts for 46% of the global total—one of the highest shares in any industry.

Still, pressures persist to improve on productivity, product pipelines and ROI in consideration of
expiring patents, cost pressures and the rising complexity of innovation in drug development. While
primarily affecting the biopharmaceutical sector, the medical device sector is not immune to some of
these trends. A new factor complicating the R&D environment for the life science industry is the set of
changes in the U.S. healthcare landscape mandated by the Affordable Care Act. While it is hard to
predict exactly how this new law will affect life science R&D, these transitions and uncertainties
suggest that while the U.S. remains a global leader life science R&D, it is vulnerable, especially as
European competitors and new, emerging Asian competitors target life science research for growth.

For the U.S. life science industry, we project a small rebound over 2013 levels (up 2.2%) to R&D
spending of about $93 bi
biopharmaceutical innovators and medical device manufacturers.

on in 2014, with the growth coming primarily from smaller

The global expansion of the life science industry has slowed over the last few years, but the industry is
forecast to have a stronger recovery (up 3.1%) to more than $201 billion in 2014.

Regulatory Context Influences U.S. R&D Outlook

The U.S. life science industry emerged from the combined challenges of
the recession and patent expirations with fresh strategies for R&D.
Traditional pharmaceutical companies, while still massive and investing
significant resources in R&D, continue to struggle with reduced product
pipelines and productivity from discovery through development. As
these firms rationalize drug development activities, R&D spending often
declines and programs are sometimeas reduced and refocused. Smaller
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Summary Points

« The evidence base underpinning clinical practice is deeply flawed.
 There must be better value gained from resources invested in medical research.

» We make four proposals: (1) introducing publications officers; (2) developing core com-
petencies for editors and peer reviewers, around which (3) training can be tailored; and
(4) training authors to write articles fit for purpose.

« All of these ideas need to be piloted and evaluated, and implemented if proven effective.

» We suggest dedicated funding for initiatives aimed at understanding and improving the
way that research is conducted and published.

« Academic institutions, funders, publishers, and others should support and implement
effective processes to improve the reliability of the medical research literature.
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