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Chronic unconsciousness is a tragic and ironic failure of
high-technology treatment to preserve or restore brain
function, the primary aim of therapeutics (in the acute and

chronic ph GSE) Bernat JL, Lancet 2006
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SPECIAL ARTICLE

WMERCRNACIME DY Practice guideline update recommendations summary:

NEUROLOGY.

Disorders of consciousness

Traumatic Injury (N =434)

Permanent => Chronic

Persistent => Prolonged (228 d)
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Nontraumatic Injury (N = 169)
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Longitudinal Outcome of Patients with Disordered Consciousness
in the NIDRR TBI Model Systems Programs
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Significant recovery continues
for 2 years post-injury and to
a more modest degree for as
long as 5 years post injury

Recommendation 7 (Level B). Given the frequency of recovery of consciousness after 3
months in patients in nontraumatic VS/UWS, and after 12 months in patients with
traumatic VS/UWS (including some cases emerging from MCS), use of the term
permanent VS should be discontinued. After these time points, the term chronic VS
(UWS) should be applied, accompanied by the duration of the VS/UWS
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@) Therapeutic strategies for recovering consciousness

European

) ) Anterior mesocircuit model
multicenter project

~u Weak excitation
i Excss inhibition
=3¢ Loss of inhibition

Giacino J, NEJM, 2012 . . . .
Schiff, Trends Neurosci, 2010, Thibaut and Schiff, 2018
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Deciding the appropriate course

of treatment in chronic DoC
Establishing:

e Appropriateness of different care pathways (MCS vs VS)
* Appropriateness of long-term rehabilitation treatment
* Appropriateness of therapeutic chronic management

which guarantees for the patient (and their family) the
maximum possible physical and mental well-being
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Deciding the appropriate course
of treatment in chronic DoC

Establishing:

* Appropriateness of different care pathways (MCS vs VS)



Prognosis and treatment as a function of clinical diagnosis
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Clinical diagnosis of DoC

Detection of intentional (non reflex) behavioral responses to salient stimuli
by means of reliable clinical instruments

JFK COMA RECOVERY SCALE - REVISED czms

Record Form
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AMERICAN ACADEMY OF

NEUROLOGY, Practice guideline update recommendations summary:

Disorders of consciousness e

Recommendation
number Recommendation statement and level
2b Toreducediagnosticerrorinindividuals with prolonged DoC after brain injury, serial standardized neurobehavioral assessments
should be performed| with the interval of reassessment determined by individual clinical circumstances (Level B based on
cogency, feasibility, and cost relative to benefit).
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(&) e Appropriateness of different care pathways (MCS vs VS)
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Disorders of consciousness

RECOMMENDED

Recommendation

number Recommendation statement and level

2d Clinicians should identify and treat conditions that may confound accurate diagnosis of a DoC prior to establishing a final
diagnosis (Level B based on feasibility and cost).

VS=4; MCS= 2 (TBI= 1, anoxic=2,
vascular=3); time post-injury: 32-87 days
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— 7

admission 3 mos 6 mos

VS MCS

25

N
o

w

CRS-I}StotaI score

w

9 mos 12 mos 15 mos 20 mos 26 mos

IT Baclophen effect on CRS-R total score (not
published)

Appropriateness of different care pathways (MCS vs VS)



Self-referential stimuli for visual pursuit diagnosis s
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Trojano et al., 2013

Appropriateness of different care pathways (MCS vs VS)



Self-referential stimuli in DoC assessment

RECOMMENDED

* Patients’ relatives represent emotionally salient stimuli for
the patients: such stimuli can enhance cortical activation on
fMR and ERP(Di et al, 2007, Fischer et al 2006) and elicit

intentional responses (Trojano et al, 2013)

* Presence of caregivers can positively affect DoC behavioural

assessments (Formisano, 2011; Sattin , 2014)

e |f adequately trained FCs might perform long-term

monitoring of patients’ responsiveness (Estraneo et al., 2010)

@ 'gmtﬁ Appropriateness of different care pathways (MCS vs VS)



Content of Consciousness: Awareness

Non-reflex response: MCS-

. Covert responsiveness

VS/UWS
ngh reﬂex response VS/UWS+

Wakefulness

Modlified from Laureys. 2005

Pachreis

Pachresy

EEG response to motor
imagery task. Cruse, 2011

Motor or spatial imagery
Monti, 2010

LNZZ

P3 to the subject’s own
name Fischer 2010

Activation to motor tasks
in premotor area
Bekinschtein, 2010



Total functional loss Cognitave function
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v Dissociation of measured bedside behavior (a lack of purposeful motor
behavior) and fMRI or electrophysiologic evidence of command following

v Due to an underlying structural disruption between the motor cortex and
the thalamus.
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Practice guideline update recommendations summary:
NEUROLOGY. Disorders of consciousnless

In situations where there is continued ambiguity regarding evidence of conscious awareness despite serial neurobehavioral
assessments, or where confounders to a valid clinical diagnostic assessment are identified, clinicians may use multimodal
evaluations incorporating specialized functional imaging or electrophysiologic studies|to assess for evidence of awareness not
identified on neurobehavioral assessment that might prompt consideration of an alternate diagnosis (Level C based on
assessment of benefit relative to harm, feasibility, and cost relative to benefit).
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Deciding the appropriate course

of treatment in chronic DoC
Establishing:

* Appropriateness of long-term rehabilitation treatment



Further clinical progression
in “late recovery” anoxic patients at 60-month FU

12 — 24 months post-onset 25- 60 months post-onset
Age Sex | Dg MCS CRS-R total DRS Dg CRS-R total score DRS
at (mos score
onset after
onset)
14 F | MCS 16 10 (2-3*-2-1-0-2) 24 Cons 23 (4*-5*-6°-3*-2°-3) 8
40 M | MCS 22 11(2-3*-2-2-0-2) 23 Cons 23 (4*-5*-6°-3*-2°-3) 10
17 M | MCS 14 10 (2-3*-2-1-0-2) 24 MCS+ 16 (4*-5*-2-2-1*-2) 20
12 M | MCS 15 8 (2-2*-1-1-0-2) 24 MCS+ 11 (3*-3*-2-1-0-2) 21
31 M | MCS 12 9 (2-3*-1-1-0-2) 24 MCS+ 11 (3*-3*-2-1-0-2) 21
45 F MCS 11 8 (2-2*-1-1-0-2) 24 MCS+ 10 (3*-2*-2-1-0-2) 21

Estraneo et al., APMR 2014

C@) Appropriateness of long-term rehabilitation treatment



Which factors should be considered for prognostication?

Coma and
Disorders of
Consciousness

ye Age

Therapeutic

Etiology

Caroline Schnakers
Steven Laureys

et Brain damage (NFP and neuroimaging findings)
s Length of DoC
e Consciousness level (CRS-R)

Prognosis in Disorders of Consciousness

interventions

Pain responsiveness (NC§ -
Disability level (DRS)
Premorbid conditions +

Anna Estraneo and Luigi Trojano

Abstract In patients with prolonged disorders of consciousness (DOC), clinical

evolution is determined by several factors closely interacting with each other: etiol-

ogy, patient’s age (likely influencing the physiological process of recovery, e.g., H H

b‘rgznpplaslicily).gl}w untion DOC uikg‘yymmi ot ety of by s G enera I CI INICAa | status

age), the structural and functional integrity of neuronal populations (as assessed by

neurophysiological and neuroimaging methods), and the presence of clinical com-

plications that could impact care strategies. -
In the present chapter, we will offer a brief review of the most recent studies on

clinical evolution of patients with prolonged DOC and of the longitudinal studies
searching for robust prognostic markers in such patients. We will argue that some
prognostic indicators for patients in vegetative state can be gathered in the rehabili-

tative phase, whereas reliable markers to characterize DOC patients who will pres-

ent late recovery of responsiveness and consciousness have not been identified.

Moreover, long-term evolution of patients in minimally conscious state has not been 1

oy i, i o st e hee UN@AWArENESSs Full consciousness
patients. For these reasons, prospective longitudinal systematic investigations of

outcome in large groups of individual with prolonged DOC are needed to better

clarify the natural recovery of DOC and to define prognostic markers useful to

update current positions on medical, ethical, and legal issues connected with man-

agement and care of these patients.

C@) Appropriateness of long-term rehabilitation treatment
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WMERCRNACIME DY Practice guideline update recommendations summary:

N EUROLO GYm . . RECOMMENDED
Disorders of consciousness

Posttraumatic VS/UWS: Clinicians should perform the DRS at 2-3 months postinjury (Level B) and may assess for the presence of
P300 at 2-3 months postinjury (Level C based on feasibility) or assess EEG reactivity at 2-3 months postinjury (Level C based on
feasibility) to assist in prognostication regarding 12-month recovery of consciousness for patients in traumatic VS/UWS. Clinicians
should perform MRI 6-8 weeks postinjury to assess for corpus callosal lesions, dorsolateral upper brainstem injury, or corona
radiata injury in order to assist in prognostication regarding remaining in PVS at 12 months for patients in traumatic VS/UWS
(Level B). Clinicians should perform a SPECT scan 1-2 months postinjury to assist in prognostication regarding 12-month recovery
of consciousness and degree of disability/recovery for patients in traumatic VS/UWS (Level B). Clinicians may assess for the
presence of higher level activation of the auditory association cortex using BOLD fMRI in response to a familiar voicejspeaking the
patient’s name to assist in prognostication regarding 12-month (postscan) recovery of consciousness for patients in traumatic VS/
UWS 1-60 months postinjury (Level C based on feasibility, cost).

6 Nontraumatic, postanoxic VS/UWS: Clinicians should perform the CRS-R (Level B) and may assess SEPs (Level C based on

feasibility) to assistin prognostication regarding recovery of consciousness at 24 months for patients in nontraumatic postanoxic
VS/UWS.

Lower Upper

reference Odds-ratio 95%CI 95%CI

Estraneo et al. Neurology 2013

C@) Appropriateness of long-term rehabilitation treatment
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NERICAN A OT - Practice guideline update recommendations summary: \
NEUROLOGY. Disorders of consciousness HRECOMMENDED

12 Clinicians should be vigilant to the medical complications that commonly occur during the first few months after injury among

patients with DoC and, thus, should utilize a systematic assessment approach to facilitate prevention, early identification, and
treatment (Level B).

ACRM

@

ORIGINAL RESEARCH
Outcames in Protonged Disorders of Cnsclousnes? DoC=194 (VS=142; MCS=52)

Anna Estraneo, MD,” Vincenzo Loreto, MD,” Orsola Masotta, Psy,” Angelo Pascarella, MD,"
Luigi Trojano, MD*®
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C@) Appropriateness of long-term rehabilitation treatment



Deciding the appropriate course

of treatment in chronic DoC
Establishing:

* Appropriateness of chronic therapeutic management
which guarantees for the patient (and their family) the
maximum possible physical and mental well-being
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Clinical complexity in chronic DoC

At least 1 CC in 188/194 patients (96.9%)

Frequency and severity of clinical complications

100% =
90% =
80%
70%

60%
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40%
B Major
30%
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Estraneo et al., APMR, 2018

Appropriateness of chronic therapeutic management




Clinical features in “late recovery” DoC at 25 and 60 mos

All late recovered patients had severe functional disability:

marked spastic quadriparesis, with multiple joint

limitations

* no patient recovered assisted standing

* no patient was autonomous in daily life activities and in
transfers

 moderately severe disability (DRS= 8-10) in conscious

patients, and extremely severe disability in MCS patients

(DRS= 20-21)
Estraneo et al., APMR. 2014

Istituti

C@) Appropriateness of chronic therapeutic management
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Disorders of consciousness

13 Clinicians should assess individuals with a DoC for evidence of pain or suffering and should treatwhen there is reasonable cause
to suspect that the patient is experiencing pain (Level B), regardless of level of consciousness. Clinicians should counsel families
that there is uncertainty regarding the degree of pain and suffering that may be experienced by patients with a DoC (Level B).

Boly et al., 2008 o

SEEI DSOS DSOS
W T A

Lanzillo et. al., EJPRM, 2014

“Pain management and neuropalliative care in chronic DoC. Nonetheless we advocate
establishing a lower threshold for pain and symptom management because these patients
are at risk for the under-treatment of pain.” (Fins JJ and Bernat JL, AMPR, 2018)

C@) Appropriateness of chronic therapeutic management



Some considerations (1)

Controversies on appropriate treatment

» Conflict between patients’ surrogate decision makers
and physicians about the need of certain medical
interventions (empirical data might show that some
treatments are futile as the desired outcome is
improbable)

» Conflict between individual patients’ interests and

interests of the community (related to limited health
care resources)

» Conflict between scientific evidence of pain perception
and ethical need to treat pain



Some considerations (2)

Ethical challenges about treatment
The chronic DoC cannot be considered “end of life” condition.

Clinicians should

* counsel families about the limitations of existing evidence
concerning treatment effectiveness and the potential risks
and harms associated with interventions that lack evidentiary
support (Level B).

* help families and surrogates to comprehend patients’
condition and prognosis in term of probability, and should
propose treatment options respecting physical and moral
well-being of patients and their families



Some considerations (3)
Ethical challenges about diagnosis and prognosis

The diagnosis and prognosis of (chronic) DoC show a critical
level of uncertainty

Clinicians should take into account that:

* Recent scientific evidence stimulated novel complex
controversies and questions about definition of
(un)consciousness and prognosis

* At the moment new experimental data seem not to be readily
applicable in clinical practice for all patients and enough
reliable to solve medical and ethical issues

* Additional prognostic refinement for clarifying which VS
might make late improvements are necessary



Some considerations (4)

Limitations and ethical challenges posed
by new diagnostic technologies

Ideally, detection of (covert) brain activity might influence
decision making by surrogates and clinicians

But:

* Only a selected sample of patients can be assessed;

* Study paradigms and methods of analysis are complex;
* Costs are high.

Because of these restrictions:

* No conclusive data about their reliability and feasibility
 Some of them remain investigational

 No application in routine care (not for all)




Towards an international consensus
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European Academy Neurology guideline

1 ideli . for Coma and DoC S
Practice guideline update recommendations summary:

Disorders of consciousness

Report of the Guideline Development, Dissemination, and Implementation Subcommittee of the

Final meeting
Grading of the § to approve
evidence and recommen-

. B -~ " .- o . o Infe | drafti f
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