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Aneurysmal subarachnoid hemorrhage (SAH) has been

classified poor-grade by the World Federation of Neuro-

surgery (WFNS) and by the Hunt and Hess grading system

as a grade 4 or 5. In most hospital series, they may account

for one quarter of cases [1]. Timing of assessment for

prognosis matters and outcome may be better corre-

lated with assessment of WFNS grades after neurocritical

stabilization and neurosurgical/neurointerventional proce-

dures [2]. Moreover, the WFNS grading system is broad,

based on a Glasgow Coma Scale sum score, and lacks

neurosurgical or neurologic details. For reductionists, it is

basically coma or not.

Once in the neurocritical care unit (NCCU), the poor-

grade SAH patient is mostly understood as a comatose

intubated patient with increased intracranial pressure from

hydrocephalus and threatened by other potentially serious

systemic manifestations of the acute sympathetic surge.

Some physicians still assume a bleak course from the onset

for these SAH patients, who quickly decline in level of

consciousness; but clinical experience has taught us

patients may improve quite dramatically if cared for

acutely and aggressively.

However, poor-grade SAH in the NCCU requires a

detailed set of specific treatment targets—neurologically

and medically—that goes beyond prevention of rebleeding.

The Neurocritical Care Society has published recommen-

dations focusing on such NCCU measures for SAH [3].

There is emphasis on initially reducing intracranial pres-

sure including ventriculostomy in acute obstructing

hydrocephalus [4], managing potential seizures, managing

pulmonary edema, and neurogenic cardiac failure in addi-

tion to proceeding with early aneurysm repair. Later, care

is directed at avoiding major additional medical compli-

cations that would set back achieved gains. It is important

to study the outcome of these patients. What has been the

impact of neurocritical care over the last decades?

In this issue of Neurocritical Care, de Oliveira Manoel

et al. [5] have retrospectively reviewed the clinical out-

come of a cohort of 179 poor-grade SAH patients treated at

the Trauma and Neurosurgical Intensive Care Unit at St.

Michael’s Hospital, Toronto, Canada, between 2009 and

2013. They combined their single-center analysis with a

thorough systematic review of 23 studies (>2700 patients)

on outcome of poor-grade SAH from 1977 to 2014. They

included studies reporting outcome at 3 months or more,

not excluding patients who died before aneurysmal repair,

and thus avoided overestimation of outcome in both

directions. Their review yielded an overall mortality rate of

60% (approximately 30% dying before and 30% after

aneurysm repair) and favorable outcome in only 28% of

patients. More interestingly, the authors grouped the anal-

ysis into decades and showed that while mortality

decreased, favorable outcome increased from 13% in the

1970s to 30–35% in the 1990s, where it has remained since

then. This ‘‘plateau’’ in favorable outcome was explained

as many more grade-5 SAH patients are admitted to an

NCCU today than in the past. In their own cohort, looking

at SAH grades WFNS 4 and 5, they found a mortality of 15

and 45% and favorable outcome in 66 and 28%, respec-

tively. Of note, 57% of the deceased patients had died after

withdrawal of life support.
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In line with two other meta-analyses of outcome studies

on poor-grade SAH from 1960 to 1995 [6] and 1995 and

2007 [7], de Oliveira Manoel and colleagues explain the

progress from the 1970s to the 1990s as a result of more

accurate diagnosis by early computed tomography

angiography and digital subtraction angiography, earlier

aneurysm treatment to avoid rebleeding, the prophylactic

use of nimodipine, and the introduction of coiling. The

latter two—both reported around 1990—are still the only

single treatments with proof of functional outcome benefit

in SAH.

Despite the shortcomings of such a study (retrospective

single-center design, review of studies [only 6 of 23

prospective] with heterogeneous outcome assessment,

limited potential of scales to detect neurocognitive deficits,

and overall daily functioning), the authors have to be

commended for their review.

De Oliveira Manoel and colleagues propose the fol-

lowing measures, which may have a critical impact on

achieving better outcome in poor-grade SAH: (a) the

application of an SAH protocol, (b) early aggressive

treatment including external ventricular drain (EVD)

placement, (c) the preference of endovascular aneurysm

repair and 24/7 access to neurointerventionalists, (d) ad-

mission to high-volume centers, and (e) admission to a

dedicated NCCU by a multidisciplinary specialized team.

This may all sound plausible and, particularly, the latter is

indirectly supported by a systematic review by Kramer and

Zygun on the effect of dedicated neurocritical care in

>40,000 mixed brain-injured ICU patients (including

SAH) reported in almost 20 studies [8]. This overview

found that patients receiving care on a specialized NCCU

and/or by trained/certified neurocritical care professionals

have not only reduced mortality but also reduced poor

outcome and are discharged home more often than to long-

term institutional care.

‘‘Dedicated neurocritical care’’ certainly benefits poor-

grade SAH patients, but what are the crucial parts of it we

should implement and emphasize? How can we make a

difference and what factors have an impact on outcome? It

is not for lack of trying, but we have mostly seen disap-

pointing results of recent prospective studies showing that

statins, magnesium, and some other potential neuropro-

tectants do not improve outcome in (poor-grade) SAH. A

few very interesting randomized trials are currently

investigating neurocritical care measures beyond neuro-

surgery in or including SAH: EARLYDRAIN on early

lumbar drainage combined with EVD [9], SETPOINT2 on

early tracheostomy [10], NEWTON on slow-release

nimodipine via EVD [11], ULTRA on early tranexamic

acid [12], and HIMALAIA on induced hypertension [13].

However, there are so many other NCCU aspects to be

addressed prospectively: level of sedation, modes of

ventilation [14, 15], cardiopulmonary stability [16, 17],

monitoring-based circulatory strategies [18], temperature

control [19–21], delirium management, the nursing factor

and mobilization, policies of do-not-resuscitate orders and

withdrawal of care [22, 23], and many other day-to-day

care decisions that may substantially impact outcome.

Particularly, the poor-grade SAH patient, prone to so many

cerebral and systemic complications, may benefit from

aggressive surveillance, superb nursing care, and close

clinical monitoring. Being there when the patient deterio-

rates and staying with the patient until the cause is resolved

may be just as important as anything else. These aspects

urgently deserve research at a higher level of quality,

possibly by novel, innovative study designs, possibly by

investigating combined therapies.

Entering ‘‘subarachnoid hemorrhage’’ into PubMed as

part of the title yields more than 8000 hits. Of these, about

400 are original papers on clinical human studies. Of these,

only about 20 relate to intensive care interventions that go

beyond aneurysm repair or neuromonitoring. It is hard to

understand why there is so little emphasis on management

of these poor-grade patients in the literature, and there are

good arguments to change that.
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