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Consciousness Is missing—and so

IS research

After the Schiavo controversy in the USA, obstacles still hinder the study of people with little or no awareness

a brain-damaged Florida woman who

had survived for 15 years in a vegetative
state, focused worldwide attention on disor-
ders of consciousness. As her husband and
parents fought a bitter legal battle over
whether to let her die, the case exposed a
political chasm between those whose fore-
most concern is quality of life and those who
want to preserve life whenever possible. Yet
the Schiavo affair also exposed a scientific
chasm—between what little is known about
consciousness disorders and what needs to
be known for caregivers to make informed
life-or-death decisions.

Medical advances, in conjunction with
better rescue procedures and safety
devices, are saving an increasing number of
brain-injured people from immediate
death. Many survivors fall into a minimally
conscious state (MCS) or persistent vegeta-
tive state (PVS), and most who do not
emerge relatively quickly remain uncon-
scious until they die, often years later. The
number of such patients is huge, although it
is camouflaged by their invisibility in nurs-
ing homes and long-term care facilities.
Five years ago, the MCS caseload in the
USA was estimated at 112,000-280,000
(Strauss et al, 2000), and studies from the
1970s to 1990s indicated a PVS caseload of
10,000-25,000 adults and 4,000-10,000
children (Multi-Society Task Force on PVS,
1994). Many of these cases resulted from
traumatic brain injury.

Under pressure from survivors, the US
Congress passed the Traumatic Brain Injury
Act in 1996 to address various aspects of
this huge problem, recalled George Zitnay,
a drafter of the legislation and founder of
the rehabilitation organization Virginia

Earlier this year, the plight of Terri Schiavo,

NeuroCare, Inc. (Charlottesville, VA, USA).
However, “very little has been done since
then,” he added, because of insufficient
funding and a lack of leadership at the
national level. While noting that more
brain-injured people survive now than a
decade ago, he stressed that recovery had
not improved significantly.

“We simply don’t understand the mecha-
nisms of recovery from disorders of con-
sciousness,” observed Joy Hirsch, a profes-
sor of functional neuroradiology at
Columbia University Medical Center (New
York, NY, USA), whose team studies brain
activity in MCS patients (Schiff et al, 2005).
The Schiavo case, she asserted, “has caught
us in an embarrassing situation” in which
the ignorance of the medical and scientific
communities is being confronted by a “huge
demand for understanding and for hypothe-
sis-based approaches”. One approach is to
monitor the brain with technologies such as
positron-emission tomography (PET) and
functional magnetic-resonance imaging
(fMRI). Yet only a handful of groups world-
wide conduct such studies. Financial and
ethical obstacles largely account for why so
little of this work is being done (Hirsch,
2005).

Brain scanning is especially costly
because MCS and PVS patients must be
transported to a research centre, and must
remain motionless while they are probed
with various stimuli. Because of their infir-
mities, however, subjects often cannot
understand and follow instructions to stay
still. Consequently, “we have a failure rate of
around two in three” when imaging MCS
patients with fMRI, said Steven Laureys, an
assistant professor of neurology and neuro-
sciences at the University of Lieége, Belgium.
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“But you have to pay the ambulance
because we’re outside of the hospital. And
intensive-care doctors need to be present.
So it’s very, very expensive.”

espite the increased need for
Dmoney, key public donors in the

USA, such as the National Institutes
of Health (NIH; Bethesda, MD, USA) and
the  National  Science  Foundation
(Arlington, VA, USA), devote few resources
to consciousness disorders, according to
researchers. “There aren’t a whole lot of
funded applications in that area,” acknowl-
edged Michael Weinrich, director of the
NIH National Center for Medical
Rehabilitation Research (Rockville, MD,
USA), although he pointed out that the lack
of funding might stem from a paucity of
applications. Joseph Giacino, associate
director of neuropsychology at the JFK
Johnson Rehabilitation Institute (Edison, NJ,
USA), said that he did not even apply to the
NIH to support an ongoing study to test
whether functional brain imaging can pre-
dict recovery from MCS. Instead, he relied
on a longstanding programme at the US
Department of Education National Institute
on Disability and Rehabilitation Research
(NIDRR; Washington, DC, USA). “NIDRR
has separate funding for traumatic brain
injury, and that kind of mechanism doesn’t
really exist at NIH,” he said. In Belgium,
Laureys reported difficulty in finding

Despite the increased need for
money, key public donors in the
USA ... devote few resources to
consciousness disorders,
according to researchers
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money to support his work. Adrian Owen,
a senior scientist at the MRC Cognition
and Brain Sciences Unit in Cambridge,
UK, said that his fMRI studies of conscious-
ness disorders were “chronically under-

funded” compared with his imaging
research on Parkinson’s disease, for which it
was “generally possible to get money”.
One reason why studies of MCS and
PVS patients receive inadequate funding,
said Giacino, is therapeutic nihilism, which
is the “idea that these are people who
are beyond help”. Laureys blamed the
word ‘vegetative’, noting that comparing
patients to a vegetable implied that they
“will never get out of this [condition]”.
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Another problematic word is ‘conscious-
ness’ itself, with its “New Age connotations
that can be off-putting to scientists”, said
Joseph Dial, executive director of the Mind
Science Foundation (San Antonio, TX,
USA), which awards small grants for con-
sciousness research. Some researchers in
this field, he added, have studied question-
able phenomena, such as ‘remote view-
ing’, in which a person can supposedly
describe something without ever having
seen it. Nevertheless, even reputable
explorations of consciousness must deal
with its subjective component, and that
emphasis, Dial said, is still “somewhat sus-
pect in the scientific community”.

analysis

objections also hinder research on con-

sciousness disorders, investigators said.
Surprisingly, these objections do not seem to
come from the same political or religious
groups that vehemently protest against abor-
tion and stem-cell research. Laureys
recounted being invited to the Vatican
because officials there liked his PET study
showing brain activation in PVS patients
who received electric shocks (Laureys et al,
2002). “These religious leaders are very con-
cerned about these patients and, | think,
would also like there to be more research
done,” he said. A similar stance is taken by
Not Dead Yet (Forest Park, IL, USA), a dis-
ability-rights group that opposes the removal
of feeding tubes from PVS and MCS patients.
Stephen Drake, its research analyst, stated
that the group favours more brain imaging of
such patients, “who clearly have significant
cognitive activity going on, but who are
being written off in one way or another”.

Ethical objections to consciousness
research typically emerge from institutional
review boards (IRBs) and from journals con-
sidering whether to publish a paper. Their
arguments have three main elements: that
unconscious subjects cannot consent to par-
ticipation in a study; that a study will not ben-
efit such subjects directly; and that a study
involves more than a minimal risk of injury.
PET scans, for instance, require the injection
of a slightly radioactive tracer. As Owen
observed, “life has gotten much easier ethi-
cally since we moved from PET to fMRI,”
which does not involve radioactivity.

I n addition to inadequate funding, ethical

One reason why studies of MCS
and PVS patients receive
inadequate funding ... is
therapeutic nihilism, which is the
“idea that these are people who
are beyond help”

Whether or not these arguments are
raised depends on the institution, locality
and country in which a particular study is
being evaluated. Some investigators
reported few, if any, objections to their
work. However, Hirsch said that an IRB
had twice shut down one of her protocols.
The first time, she recalled, “I was told that
patients who cannot consent themselves
cannot participate in research projects. So
there’s no such thing as proxy consent for
participation in research.” In response, she
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Ethical objections to
consciousness research typically
emerge from institutional review
boards ... and from journals
considering whether to publish a

paper

argued successfully that all her patients
were from states that, unlike New York,
permit proxy consent. Laureys said that
ethical concerns had slowed publication of
his study that exposed PVS patients to 60
seconds of electrical stimulation (Laureys
etal, 2002).

National Bioethics Advisory Commission

recommended conditions under which
an IRB might approve a research protocol
that presented a greater-than-minimal risk to
a subject with a mental disorder, but that did
not directly benefit that subject (NBAC,
1998). However, the recommendations
were problematic (Fins & Miller, 2000); for
instance, their focus on mental disorders
ignored traumatic brain injury. Furthermore,
they have not yet been enacted into law,
according to Joseph Fins, director of med-
ical ethics at the New York—Presbyterian
Weill Cornell Medical Center (New York,
NY, USA).

By contrast, the European Parliament
passed a Directive in 2001 that applies to
persons who are incapable of legally con-
senting to clinical trials of medicinal prod-
ucts (European Commission, 2001). By
mid-2005, several national legislatures had
expanded the scope of the Directive to
apply to all types of research on humans,
said Francois Lemaire, a professor of med-
ical intensive care at the University of Paris,
France. Article 5 of the Directive states that
an incapacitated adult who is unable to
give informed legal consent may be includ-
ed in clinical trials only if “there are
grounds for expecting that administering
the medicinal product to be tested will pro-
duce a benefit to the patient outweighing
the risks or produce no risk at all.”

The Directive requires that a complex
clinical trial be placed in a single risk categ-
ory and judged accordingly (Silverman et al,
2004). If applied strictly, this requirement
could, for example, completely forbid a study
of minimally conscious patients in which a
subset would receive both a placebo—pre-
sumptively non-beneficial—and a PET scan,
which would entail some risk. However,

In a 1998 report, the now-defunct US

Lemaire reported that the Directive has not
led to bans on placebo-containing clinical
trials, and Laureys said there has been a shift
towards interpreting it as condoning studies
that might benefit patient populations as a
whole, not just individual patients. In fact,
Article 3 refers to weighing risks and benefits
“for the individual trial subject and other
present and future patients”.

tated individuals must be recognized

and treated separately. One class com-
prises “those who have historically been
objects of exploitation”, such as mentally
impaired children who were drafted into
studies “that were quite nefarious”. The
other class comprises “people whose very
reason [why] they can’t give consent is the
object of study”, such as PVS and MCS
patients. “There should be mechanisms for
surrogate consent” to study only the latter
class, Fins contended, adding that “we have
an obligation, if these people have a life of
the mind,” which he defined as thoughts,
feelings and an inner life, “to really try to
address their needs.”

Fins argues that two classes of incapaci-

...some observers see amoral
imperative, not just an ethical
trap, in the study of
consciousness disorders

Therefore, some observers see a moral
imperative, not just an ethical trap, in the
study of consciousness disorders. Given that
families often make life-or-death decisions
about PVS and MCS patients, Laureys
described the barriers to research as “absurd”
and “unbelievable”. Yet investigators said it
was too early to tell whether those barriers
would persist in the wake of the Schiavo case.

he field, meanwhile, is hardly at a
Tstandstill. Zitnay organized an interna-

tional symposium held in October
2005 in Johnstown (PA, USA) that explored
the outcomes of traumatic and anoxic brain
injury; he expects to provide the US Congress
in 2006 with a consensus document arising
from the meeting. Another significant confer-
ence on traumatic brain injury is due to take
place next year in Bethesda (MD, USA),
according to Giacino. At the Mind Science
Foundation, which has supported several
recent consciousness meetings, Dial spoke of
his ambition to promote successful pilot
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projects incubated by US$15,000 grants from
his organization. He plans to contact private
and public entities that might increase fund-
ing per project to the US$50,000 level and
perhaps eventually to the US$1 million level.

Even if studies of consciousness disorders
proliferate, however, they might never bridge
the attitudinal rift exposed by the Schiavo
controversy. Drake supports the research
because it indicates some brain activity and,
hence, helps to justify keeping disabled
patients alive. Yet, conversely, he asserted that
physicians should not rely on findings of lim-
ited brain activity to justify denying food and
water to patients, because such a denial
requires “the kind of surety [that is] years,
decades, away at the very least”. For Fins, the
results of these studies should elicit a more
flexible response. “Values should follow from
what it means to be in these states [of con-
sciousness],” he said. Research, he added,
might change opinions as to what is the right
thing to do with unconscious patients.

REFERENCES

European Commission (2001) Directive
2001/20/EC of the European Parliament and of
the Council on the Approximation of the Laws,
Regulations and Administrative Provisions of the
Member States Relating to the Implementation
of Good Clinical Practice in the Conduct of
Clinical Trials on Medicinal Products for Human
Use. Brussels, Belgium: European Commission

Fins JJ, Miller FG (2000) Enrolling decisionally
incapacitated subjects in neuropsychiatric
research. CNS Spectrums 5: 32-42

Hirsch J (2005) Raising consciousness. J Clin Invest
115:1102

Laureys S et al (2002) Cortical processing of
noxious somatosensory stimuli in the persistent
vegetative state. Neuroimage 17: 732-741

Multi-Society Task Force on PVS (1994) Medical
aspects of the persistent vegetative state (1).
N Engl ) Med 330: 1499-1508

NBAC (1998) Research Involving Persons with
Mental Disorders that May Affect
Decisionmaking Capacity, Vol. 1. Washington,
DC, USA: National Bioethics Advisory
Commission

Schiff ND, Rodriguez-Moreno D, Kamal A,
Kim KH, Giacino JT, Plum F, Hirsch J (2005)
fMRI reveals large-scale network activation in
minimally conscious patients. Neurology 64:
514-523

Silverman HJ, Druml C, Lemaire F, Nelson R
(2004) The European Union Directive and the
protection of incapacitated subjects in research:
an ethical analysis. Intensive Care Med 30:
1723-1729

Strauss DJ, Ashwal S, Day SM, Shavelle RM (2000)
Life expectancy of children in vegetative and
minimally conscious states. Pediatr Neurol 23:
312-319

Douglas Steinberg
doi:10.1038/sj.embor.7400554

EMBO reports VOL 6 | NO 11 | 2005 1011




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts false
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage false
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly true
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    0.30000
    0.30000
    0.30000
    0.30000
  ]
  /PDFXOutputIntentProfile (OFCOM_PO_P1_F60)
  /PDFXOutputCondition (OFCOM_PO_P1_F60)
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f300130d330b830cd30b9658766f8306e8868793a304a3088307353705237306b90693057305f00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /FRA <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <FEFF004e00500047002000570045004200200050004400460020004a006f00620020004f007000740069006f006e0073002e0020003100350030006400700069002e002000320032006e0064002000530065007000740065006d00620065007200200032003000300034002e002000500044004600200031002e003400200043006f006d007000610074006900620069006c006900740079002e>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 782.362]
>> setpagedevice




