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Incidence

Intra-parenchymal bleeding with or without
extension into the ventricles and rarely into the
subarachnoid space is recognised as spontaneous
intracerebral haemorrhage (ICH). Among all strokes
spontaneous ICH accounts for approximately
10-15%
Chronic hypertension is regarded as the leading

cases, either primary or secondary.!
cause of the primary ICH, followed by amyloid
angiopathy.? Vascular malformation, coagulation
abnormalities or intracranial tumours accounts for
most cases of secondary ICH. Incidence of ICH
ranges from 10-20 cases per 100,000 population.?
The mortality from ICH within the first months
ranges from 44% to 51% and at two years post-ictus
from 56% to 61%.+°

There have been many studies showing the elevation
of the blood pressure after ICH.”!* Qureshi et al.,!!
in their large cross-sectional study, showed elevated
systolic blood pressure (SBP) >140mmHg in 63% of
stroke patients, and the proportion of the patients
with ICH with elevated SBP >140mmHg were 75%.
Prevalence of various blood pressure in ICH were as
follows: SBP between 140 and 184mmHg was 50%;
SBP between 185 and 219mmHg was 17%; and SBP
>220mmHg was 3%.

Blood pressure elevation has been associated with

poor clinical outcomes including death and
dependency.!” This has been demonstrated in
retrospective review by Dandapani et al.,'? in which
they reviewed 87 patients with ICH with marked
elevation of blood pressure on admission. The group
of the patients who had SBP higher than 140mmHg

had a higher rate of mortality.
Pathological Process
In order to understand how chronic hypertension

the the
autoregulation we have to first understand the

influences dynamics  of cerebral
normal autoregulation of the brain. The cerebral
autoregulation is maintained at the level of

arterioles, which vasoconstrict with increase in
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blood pressure and vasodilate with decrease in
blood pressure. These changes in vessel diameter
maintain normal CBF under a wide range of
cerebral perfusion pressure (CPP). The range of
normal autoregulation is considered to be between
50 and 150mmHg.
patients there is a shift in the curve to the right, and

In chronic hypertensive

thus patients with chronic untreated hypertension
are at an increase risk of ischemic injury with
sudden decrease in the CPP below the lower limit

of autoregulation.

The exact reasoning behind the acute elevation of
the blood pressure in stroke patients is not absolutely
obvious; many different explanations have been put
forward to define the acute elevation: first, it could
be the reflection of the untreated hypertension;!
second, Cushing-Kocher response, which is a
reaction from the compression of the brain stem;*!*
and third, abnormal sympathetic, parasympathetic
activity, raised levels of circulating catecholamines'
and brain natriuretic peptide (BNP).'

Justification of Blood Pressure
Management

The haematoma expansion as we know it is a
dynamic process and usually progress for first 24
hours, with its peak expansion within first six
hours.!”"” The relationship between the early
elevated blood pressure with CBF changes and
poor clinical outcome has been demonstrated in
many studies and is illustrated below, but the
relationship of elevated blood pressure with
haematoma expansion is not clear, and it is also
unclear whether the haematoma expansion occurs
as a result of elevated blood pressure or is a

consequence of that.?

It is not clear whether to treat hypertension acutely
after ICH, as the reduction of the blood pressure on
CBF
transient decrease in the global CBF, especially in the

is unclear. Animal studies have shown a

perihaematoma region, which was presumed to be
the
microvasculature.?’-?> There is an impairment of the

secondary to compression effect on
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Working for people living with brain disorders

EFNA brings together pan-European federations of neurological patient groups in a

“Partnership for Progress”

Our concept of 'Partnership’ is the basis for all EFNA’s activities. We work with the medical and healthcare professions,
other patient organisations, the pharmaceutical, device and other industries, the European Commission and the
European Parliament, to pursue the common aims of EFNA’s members. EFNA’s approach to any issue is taken solely
in the interests of patients and is independent of possible external influence or conflict of interest.

EFNA members and affiliates
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European Dystonia Federation (EDF)

Stroke Alliance For Europe (SAFE)
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Retina Europe

European Huntington Disease Association (EHDA)

European Multiple Sclerosis Platform (EMSP)

Motor Neurone Disease Association (MND) — Europe

European Headache Alliance (EHA)

Progressive Supranuclear Palsy (PSP) — Europe

European Alliance of Neuromuscular Disorders Associations (EAMDA)
International Brain Tumour Alliance

Guillain-Barré Support Groups — Europe

Neuropathic Pain Alliance

Among our many activities (see our website at www.efna.net) two recent events stand out. Both
are held during the EFNS (European Federation of Neurological Societies) annual congress.

Awareness Day — Multi-disciplinary, allowing real dialogue on important matters of common interest among patients and
carers, health professionals, scientists and policy makers. In partnership with EFNS Education Committee.

Special Congress Session: “The Good Life” - With the diagnosis of a severe neurological disease, life changes for
ever in some respects. But that change need not be completely negative and some people find strengths they were
unaware of before. This session invites you to walk with us through literature, art and music, as seen through the mir-
ror of people living with a severe neurological disorder .

Dates for 2007 - at the EFNS Congress in Brussels
Awareness Day: Friday 24 August. The Good Life: Sunday 26 August.

EFNA CONTACT

Secretariat: c/o EFNS Branch Office — Univ. of Florence, Dept. of Pharmacology, 6 Viale Pieraccini, I-50139 Florence, ltaly
Tel:+39-055-4362098; Fax:+39-055-4271280. Email: evelyn.sipido@unifi.it
Registered Address: Fondation Universitaire, 11 Rue D’Egmont, B-1000 Brussels, Belgium. www .efna.net



Figure I: Different Phases of the Cerebral Blood Flow and Metabolism in the

Perihaematoma
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Reprinted with permission from publisher Elsevier. Qureshi Al, et al, Neurosurg Clin N Am (2002);13: pp. 355-370.

Figure 2: Showing Systolic Blood Pressure Control with Intravenous Labetolol

and Hydralazine
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Reprinted with permission from SAGE publisher. Reference: Qureshi Al, Journal of Intensive Care (2005);20: pp. 34—42.
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autoregulation in the perihaematoma and, as a result,
sudden decrease in the blood pressure can lead to the
vasodilatation which can increase the intracranial

pressure (ICP) lowering the CPP.??

In an animal study performed by Qureshi et al.,*
there was no change seen in the CBF, cerebral
metabolic rate of oxygen (CMRO,), and oxygen
extraction fraction (OEF) in dogs with elevation of
ICP and MAP after ICH. Subsequent authors with
the help of radiological studies have come up with
the similar conclusion. Hirano et al.?»> and Zazulia
et al.?* have shown no ischaemia in the periclot
region by the use of positron emission tomography
(PET), and Carhuapoma et al.?” have shown the
same results with diffusion weighted image (DWT)

in patients with acute ICH. From the above studies

it is clear that there is no ischaemia in the
perihaematoma. The toxic effects of the blood and
its products in the perihaematoma can lead to the

decrease in the metabolism.2!.28.29

The CBF
perihaematoma evolves in three different phases

and metabolic changes in the

(see Figure 1):

e hibernation phase, which is seen during the first
48 hours, and is defined as a reduction in the
CBF and metabolism in both ipsilateral and

contralateral hemispheres;

e reperfusion phase, which is observed within 48
hours to 14 days and consist of heterogeneous
pattern, including areas of normal, hypo- and
hyperperfusion; and

e normalisation phase, which is seen after 14 days,
and consists of normal blood flow except in

non-viable tissue.??

The above theory, based on the careful laboratory
and clinical evaluation, lays ground for the relative
safety of decreasing blood pressure during the

hibernation phase.
American Heart Association Guidelines

The American Heart Association (AHA) has put
forward a set of guidelines with recommendation
for the treatment of blood pressure in ICH.
However, before the treatment, several different
factors should be kept in mind; namely, chronic
1CP, age,

haemorrhage and time interval since onset. MAP

hypertension, mechanism  of
should be maintained between 90 and 130mmHg.>!
In patients with elevated ICP who have an ICP
monitor, CPP should be kept >70mmHg.
Studies

Pre-clinical and Clinical

The current literature supports the fact the
elevation of the blood pressure is associated with
poor neurological outcome, haematoma expansion,
with no associated perihaematoma ischaemia.
Thus, treatment of hypertension in an acute clinical
setting should be considered an option, although
what we do not know at this point is the parameter
of the blood pressure control in order to sustain an

adequate CPP.

Meyer and Bauer® demonstrated the improvement
in mortality in patients with ICH who were treated
with antihypertensive medications; the results of
this study were limited by the fact that the treated
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european stroke conference
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Deadline for abstract submission: Sunday, 21 January 2007
Deadline for Ongoing Trials: Saturday, 26 May 2007

New Topics

Epidemiology of stroke ¢ Risk factors of stroke ¢ Stroke and diabetes ¢
Etiology of stroke ¢ Stroke and infections ¢ Stroke and lipids ¢ Acute
stroke: Clinical patterns and practise ¢ Acute stroke: Early management
and stroke units ¢ Acute stroke: Complications and early outcome ¢
Acute stroke: Treatment concepts ¢ Long-term outcome of stroke ¢
Chronic conditions and recurrences ¢ Vascular imaging ¢ Interventional
neuroradiology 4 Brain imaging 4 Interesting cases ¢ Recovery and
rehabilitation ¢ Management and economics ¢ Experimental studies ¢
Vascular surgery and neurosurgery ¢ Cerebral haemorrhage and SAH ¢
Venous diseases ¢ Heart & brain ¢ Cerebrovascular autoregulation ¢
Genetic disorders ¢ Ongoing trials ¢ Meta-analysis and review papers ¢
Large clinical trials (RCTs) ¢ Dementia / Cognition ¢ Behaviour and
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vasospasm 4 Vascular biology ¢ Stroke nursing
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Nursing and rehabilitation professions are invited to submit abstracts
for a full-day teaching programme.
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All abstracts have to be submitted via Internet:
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Information .--.

ESC 2007, c/o AKM Congress Service .-.l
PO Box, CH-4005 Basel, Switzerland

phone ++41 61 686 77 11 .--.
fax ++41 61 686 77 88 .--.

e-mail info@akm.ch, www.eurostroke.eu




Figure 3: Showing Systolic Blood Pressure Control with Intravenous

Nicardipine
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Printed with permission from publisher Lippincott Williams & Wilkins. Reference; Qureshi A, Critical Care Medicine

(2006);34: pp. 1975-1980.

Figure 4: Nicardipine Infusion
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group had less severe symptoms. Dandapani et al.,'?
have shown reduction in mortality and morbidity
with the reduction of the blood pressure within
2—6 hours after ICH, but this study did not
consider variables like ICH volume, ventricular
blood, and initial Glasgow Coma Scale (GCS).
Qureshi et al., showed that pharmacological
reduction of MAP in normotensive experimental
animals is not associated with changes in ICP and
CBF around and distant to the region of the ICH.
The study has its limitations, as the animals were
normotensive as opposed to the majority of patients
who develop ICH having chronic hypertension.
Powers et al.,** looked at 14 patients and performed
pharmacological reduction with the help of
nicardipine and labetolol and showed that 15%
reduction of MAP was not associated with any CBF
changes in pre- and post-PET scan study. Qureshi
et al., in 2004 in a multicenter prospective trial,
treated patients within six hours and between six
and 24 hours. This study clearly showed that
patients who were treated within six hours were
more likely to be independent at one month
compared with patients who were treated between
six and 24hours. Keeping the AHA guidelines
(MAP <130mmHg) in mind, a study was designed
in 2006 that recruited 29 patients.’® These patients
were treated with intravenous nicardipine, to
maintain more even and effective reduction of
blood pressure (See Figures 2 and 3). The study
demonstrated that 86% of patients tolerated
nicardipine, neurological deterioration was
observed in 13% of patients and haematoma
expansion was seen in 18% of patients.

Current Clinical Trial

The Antihypertensive Treatment of Acute Cerebral
Haemorrhage (ATACH) trial® is designed to
determine the tolerability of the treatment as assessed
by achieving and maintaining three different SBP
goals with intravenous nicardipine infusion for
18-24 hours post-ictus in subjects with ICH who
present within six hours of symptom onset. The
neurological deterioration during the treatment and
any serious adverse events will also be monitored.
The patients are being recruited if they have initial
SBP greater than 200mmHg. The study is divided
into three tiers: in the first tier the SBP is
kept between 170 and 200mmHg; in the second tier
between 140 and 170mmHg; and in the third tier
between 110 and 140mmHg. The study will be the
largest of its kind and will be able to help increase our
understanding of the principles of blood pressure
control in acute ICH. Currently, we use AHA
guidelines to maintain MAP between 90 and
130mmHg at our institution with intravenous
nicardipine infusion using our protocol (see Figure 4).
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Acute Hypertension in Intracerebral Haemorrhage

Initiation of Oral Antihypertensive

Medications

Twenty four hours after ICH, patients should be
maintained at intermediate levels (below 160/100)
as high proportion of the ICH patients have
the
antihypertensive medications. The Seventh Report of

chronic hypertension by use of oral
the Joint National Committee on Prevention, Detection,
Evaluation, and Treatment of High Blood Pressure
provides a new guideline for hypertension
prevention and management. The following are

the key messages:

diastolic BP of 80-89mmHg should be
considered as prehypertensive and require
health-promoting lifestyle modifications to

prevent CVD.

d) Thiazide-type diuretics should be used in

drug treatment for most patients with

uncomplicated hypertension, either alone or
combined with drugs from other classes. Certain
high-risk conditions are compelling indications
for the initial use of other antihypertensive drug
classes

(angiotensin-converting enzyme

inhibitors, angiotensin-receptor  blockers,

Blood pressure elevation has been associated with poor

clinical outcomes including death and dependency.

a) In persons older than 50 years, SBP of more than

140mmHg is a much more important
cardiovascular disease (CVD) risk factor than

diastolic BP.

b) The risk of CVD, beginning at 115/75mmHg,
doubles with each increment of 20/10mmHg;
individuals who are normotensive at 55 years of
age have a 90% lifetime risk for developing

hypertension.

¢) Individuals with a SBP of 120-139mmHg or a

B-blockers, calcium channel blockers).

e) Most patients with hypertension will require

two or more antihypertensive medications
(<140/90mmHg, or
<130/80mmHg for patients with diabetes or

to achieve goal BP
chronic kidney disease);

f) If BP is more than 20/10mmHg above goal BP,
consideration should be given to initiating
therapy with two agents, one of which usually
should be a thiazide-type diuretic”.’

References

1. Dennis MS, et al., “Long-term survival after first-ever stroke: the Oxfordshire Community Stroke Project”, Stroke

(1993);24(6): pp. 796-800.

2. Foulkes MA, et al., “The Stroke Data Bank: design, methods, and baseline characteristics”, Stroke (1988);19(5): pp.

547-554.

3. Giroud M, et al., “Cerebral haemorrhage in a French prospective population study”, ] Neurol Neurosurg Psychiatry

(1991);54(7): pp. 595-598.

4. Qureshi Al et al., “Spontaneous intracerebral hemorrhage”, N Engl | Med (2001);344(19): pp. 1450-1460.

U

pp. 1193-200.

. Juvela S, “Risk factors for impaired outcome after spontaneous intracerebral hemorrhage”, Arch Neurol (1995);52(12):

6. Lisk DR, et al., “Early presentation of hemispheric intracerebral hemorrhage: prediction of outcome and guidelines for
treatment allocation”, Neurology (1994);44(1): pp. 133—139.

S N

(1986);17(5): pp. 861-864.

Wallace JD, Levy LL, “Blood pressure after stroke”, JAMA, (1981);246(19): pp. 2177-2180.

Britton M, Carlsson A, de Faire U, “Blood pressure course in patients with acute stroke and matched controls”, Stroke

9. Aslanyan S, et al., “Effect of blood pressure during the acute period of ischemic stroke on stroke outcome: a tertiary analysis
of the GAIN International Trial”, Stroke (2003);34(10): pp. 2420-2425.
10. Willmot M, Leonardi-Bee J, Bath PM, “High blood pressure in acute stroke and subsequent outcome: a systematic review”,

EUROPEAN NEUROLOGICAL DISEASE 2006




=

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

Hypertension (2004);43(1): pp. 18-24.

Qureshi AI, Ezzedine MA, Nasar Abu, et al., “Acute Hypertension in 563,704 Adult Patients Presenting to the
Emergency Room with Stroke in the United States”, American Journal of Emergency Medicine (2007); In Press.
Dandapani BK, et al., “Relation between blood pressure and outcome in intracerebral hemorrhage”, Stroke (1995);26(1):
pp. 21-24.

Arboix A, et al., “Differences between hypertensive and non-hypertensive ischemic stroke”, Eur J Neurol (2004);11(10):
pp. 687-692.

Qureshi AI et al., “Long-term outcome after medical reversal of transtentorial herniation in patients with supratentorial mass
lesions”, Crit Care Med (2000);28(5): pp. 1556-1564.

Cheung RT, Hachinski V, “Cardiac Effects of Stroke”, Curr Treat Options Cardiovasc Med (2004);6(3):
pp. 199-207.

Nakagawa K, et al., “Plasma concentrations of brain natriuretic peptide in patients with acute ischemic stroke”,
Cerebrovasc Dis (2005);19(3): pp. 157-164.

Chen ST, et al., “Progression of hypertensive intracerebral hemorrhage”, Neurology (1989);39(11):
pp. 1509-1514.

Kazui S, et al., “Enlargement of spontaneous intracerebral hemorrhage. Incidence and time course”, Stroke (1996);27(10):
pp. 1783-1787.

Kelley RE, et al., “Active bleeding in hypertensive intracerebral hemorrhage: computed tomography”, Neurology
(1982);32(8): pp. 852-856.

Kazui S, et al., “Predisposing factors to enlargement of spontaneous intracerebral hematoma”, Stroke (1997);28(12): pp.
2370-2375.

Nath FP, et al., “Effects of experimental intracerebral hemorrhage on blood flow, capillary permeability, and histochemistry”,
J Neurosurg (1987);66(4): pp. 555-562.

Bullock R, et al., “Intracerebral hemorrhage in a primate model: effect on regional cerebral blood flow”, Surg Neurol
(1988);29(2): pp. 101-107.

Mendelow AD, et al., “Intracranial haemorrhage induced at arterial pressure in the rat. Part 2: Short term changes in local
cerebral blood flow measured by autoradiography” Neurol Res (1984);6(4): pp. 189—193.

Qureshi AL et al., “No evidence for an ischemic penumbra in massive experimental intracerebral hemorrhage”, Neurology
(1999);52(2): pp. 266-272.

Hirano T, et al., “No evidence of hypoxic tissue on 18F-fluoromisonidazole PET after intracerebral hemorrhage”,
Neurology (1999);53(9): pp. 2179-2182.

Zazulia AR, et al., “Hypoperfusion without ischemia surrounding acute intracerebral hemorrhage”, ] Cereb Blood Flow
Metab (2001);21(7): pp. 804-810.

Carhuapoma JR, et al., “Diffusion-weighted MRI and proton MR spectroscopic imaging in the study of secondary neuronal
injury after intracerebral hemorrhage”, Stroke (2000);31(3): pp. 726=732.

Yang GY, et al., “Experimental intracerebral hemorrhage: relationship between brain edema, blood flow, and blood-brain
barrier permeability in rats”, ] Neurosurg (1994);81(1): pp. 93-102.

Nath FP, et al., “Early hemodynamic changes in experimental intracerebral hemorrhage”, ] Neurosurg (1986);65(5): pp.
697-703.

Qureshi A, et al., “Cerebral blood flow changes associated with intracerebral hemorrhage”, Neurosurg Clin N Am
(2002);13(3): pp. 355-370.

Broderick JP, et al., “Guidelines for the management of spontaneous intracerebral hemorrhage: A statement for healthcare
professionals from a special writing group of the Stroke Council, American Heart Association”, Stroke (1999);30(4):
pp. 905-915.

Meyer JS, Bauer RB, “Medical treatment of spontaneous intracranial hemorrhage by the use of hypotensive drugs”,
Neurology (1962);12: pp. 36-47.

Qureshi AL et al., “Pharmacologic reduction of mean arterial pressure does not adversely affect regional cerebral blood flow
and intracranial pressure in experimental intracerebral hemorrhage”, Crit Care Med, (1999);7(5): pp. 965-971.
Powers W], et al., “Autoregulation of cerebral blood flow surrounding acute (6 to 22 hours) intracerebral hemorrhage”,
Neurology (2001);57(1): pp. 18-24.

Qureshi Al et al., “A prospective multicenter study to evaluate the feasibility and safety of aggressive antihypertensive
treatment in patients with acute intracerebral hemorrhage”, J Intensive Care Med (2005); 20(1): pp. 34—42.

Qureshi Al et al., “Treatment of acute hypertension in patients with intracerebral hemorrhage using American Heart
Association guidelines”, Crit Care Med (2006);34(7): pp. 1975—1980.

Qureshi AL, “Antihypertensive Treatment of Acute Cerebral Hemorrhage (ATACH): Rationale and Design”,
Neurocritical Care (2007);. In Press.

Chobanian AV, et al., “The Seventh Report of the Joint National Committee on Prevention, Detection, Evaluation, and
Treatment of High Blood Pressure: the JNC 7 report”, JAMA, (2003);289(19): pp. 2560-2572.

EUROPEAN NEUROLOGICAL DISEASE 2006



As time marches on,
so does an Intracerebral Haemorrhage

Intracerebral Haemorrhage (ICH) is a dynamic process, and bleeding can continue
for several hours after symptom onset.' Substantial early haemorrhage expansion
is common in ICH patients,' and can have a large impact on patient outcome.’

Early Intracerebral Haemorrhage expansion - time to take action.
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