il

UniversitatdeGirona

Blood pressure levels
and haematoma growth
In p atients with
Intracerebral

Haemorrhage (ICH)

A retrospective observational study
FINAL DEGREE PROJECT

Alba Maso Serra

6th-year Medical Student

Tutor: Yolanda Silva Blas MD

Neurology department. Dr.Josep Trueta Hospital

Girona, November 2013




BP levels and haematoma growth in ICH

CONTENTS

Pg.

1. ABSTRACT oottt e e eaeaanes 3

2. INTRODUCTION ...t 4

3. BIBLIOGRAPHY ...ttt 8
4. HYPOTHESIS ..ottt 12
5. OBIECTIVES ... 12
6. METHODOLOGY ...ovtiiiiiiiiiieeeeieeeeeiiiis e 12
B StUAY deSIgN e 12
B StUdy SUDJECES ...uiiiieee e 12
» Sample and sampling.........ccooiieriiiieein e, 13
moVanables ..., 13
B DAtA SOUICE ... ieeiieeeeeee et 16
7. STATISTICAL ANALYSIS ... 16
8. ETHICAL AND LEGAL ASPECTS.....cci i, 17
9. STUDY LIMITATIONS ..ot 18
10. SCHEDULE ... 19
11 BUDGET ... 20
12. EXPERIENCE OF THE INVESTIGATION TEAM............. 21

13. IMPACT OF THE PROJECT ON THE NATIONAL

HEALTH SYSTEM ....coiiiiicie e 22
14, ANNEX o 23
1. The National Institutes of Health Stroke Scale (NIHSS).............. 23

2. Modified Rankin Scale (MRS)........ccccoveveviiiiiiiiiieiee e el 28

3. INFOrMEA CONSENL. ...t e e e e e, 30




BP levels and haematoma growth in ICH

BLOOD PRESSURE LEVELS AND HAEMATOMA GROWTH IN
PATIENTS WITH INTRACEREBRAL HAEMORRHAGE

A retrospective observational study

1) Abstract

Intracerebral haemorrhage (ICH) is a spontaneous extravasation of blood into brain
parenchyma. Although ICH represents approximately only 15% of all strokes, it is one of the
major causes of stroke-related death and disability. One of the causes of poor outcome is the
haematoma growth.

The association between elevated blood pressure (BP) and haematoma enlargement in acute
ICH has not been clarified. Our objective is to try to identify this relationship that may suggest
an immediate target for intervention to possibly improve outcomes in patients with spontaneous
ICH and might settle the controversy surrounding the optimal management of blood pressure.
We propose a retrospective revision using a sample present in our database of approximately
250 patients with primary ICH and less than 12h from symptoms onset. Systolic blood pressure
levels (SBP) are assessed at baseline, at 6h, at 12h, at 24h and at 72h, being these last four
the average levels of the different recordings during those time intervals. Haematoma growth
will be defined as an increase in the volume of intraparenchymal haemorrhage of >33% as
measured by image analysis on the 24-hour CT or 72-hour CT compared with the baseline CT
scan. A qualified neuroradiologist not informed of the aim of the study, will review the CT
images. The secondary objective will be to correlate the BP levels in the acute phase of ICH
with clinical outcome. We will evaluate early neurologic deterioration at 72h by using the
National Institutes of Health Stroke Scale (NIHSS); outcome at 90 days by using the modified
Rankin scale and mortality at 72h and 90 days. The statistical analysis will be adjusted by

possibly confounding variables.

Keywords: m Intracerebral haemorrhage = haematoma growth m blood pressure m clinical

outcome
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2) INTRODUCTION

Intracerebral haemorrhage (ICH) is a spontaneous extravasation of blood into brain
parenchyma. The overall incidence of ICH is 12 to 15 cases per 100,000 per year @ and it is the
cause of 10% to 15% of first-ever strokes.® In Spain the incidence is similar with 15 cases per
100000 per year, being more frequent in males over 55 years-old.(s)

More than 85% of ICH occurs as a primary (spontaneous) event related to the rupture of small
penetrating arteries and arterioles that have been damaged by chronic arterial hypertension or
amyloid angiopathy. Hypertension is responsible for between 60% and 70% of primary ICH®
and in the elderly amyloid angiopathy accounts for up to one-third of the cases.® Secondary
ICH can be related to multiple causes such as vascular malformation, coagulopathies and
tumours.®
Although ICH accounts for only 10% to 30% of all stroke-related admissions to hospital, it is one
of the major causes of stroke-related death and disability. Overall mortality ranges from 30% to
52% at 30 days, and approximately half of all ICH-related mortality occurs within the first two
days after the initial haemorrhage.(e) Functional outcome in survivors is also poor with fewer
than 20% being independent at six months.®) However, there are no specific therapeutic options
and treatment is based on general measures and the surgical approach is only useful in very

specific cases®

ICH was previously considered to be a single haemorrhagic event with the whole volume being
reached at the beginning, but it is now known that it is a complex, dynamic process with three
distinct phases: 1) initial vascular rupture, 2) haematoma expansion, and 3) perihaematoma
oedema.?

Disease progression and outcome are primarily influenced by two of these factors: haematoma
expansion and perihaematoma brain oedema.

Perihaematoma brain oedema develops early, evolves over many days, and could be a cause
of neurological deterioration after the first day.(lo) However, the studies performed have failed to

agree as to whether oedema is relevant for the clinical outcome.®?

@213 1n one study, haematoma volume

Haematoma growth occurs mainly in the first six hours.
increased significantly (>33% from baseline or >12.5 mL) in the first 24 hours in approximately
one-third of patientS'(“) In another study, 38% of patients had an increase in haematoma
volume of >33% within 24 hours of stroke onset and, in two-thirds, the haematoma growth was
present within one hour of the baseline scan, suggesting continued bleeding in the hyperacute
phase. Haematoma growth was associated with early neurological deterioration.®®

The mechanisms of early haematoma growth are unclear but are thought to be related to
sudden increases in intracranial pressure (ICP), causing local tissue distortion and disruption,
vascular engorgement secondary to obstructed venous outflow, blood-brain barrier disruption,

and a local coagulopathy secondary to the release of tissue thromboplastin.(16)
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Haematoma expansion is an important cause of early neurological deterioration, the severity of
which depends on original haematoma size and the subsequent expansion rate.™ There is an
exponential increase in mortality when the haematoma volume exceeds 30mL.*” The 30-day
mortality of patients with haematoma volume >60 mL in association with a Glasgow Coma
Scale (GCS) score <8 is >90%, compared with 19% for those with a haematoma volume <30mL

and a GCS score >9.©

Factors that have been proved to be related with poor prognosis and mortality in ICH are large
haematoma volume (>30mL), poor neurological condition at admission, intraventricular
bleeding, do-not-resuscitate orders and haematoma growth (each 10% enlargement of the

18-20

haematoma resulting in a 5% increased hazard of death).( ) We can have no influence over

the first three factors but haematoma growth can potentially be modified.*®

Therapeutic efforts to stop this growth have been mainly focussed on two strategies: the
administration of recombinant factor Vlla and blood pressure (BP) management.

Haemostatic therapy was one of the most promising therapeutic options available to us. Factor
Vlla, a potent initiator of haemostasis, acts locally in areas of tissue damage and altered
vascular wall by binding to the tissular factor, generating small amounts of thrombin, which in
turn causes platelet activation. In 2005, a phase llb placebo-controlled study showed that
treatment with recombinant factor VIl (rFVIla) within four hours of ICH significantly reduced
haematoma growth in association with a reduction in mortality and improved functional outcome
in survivors at three months.? This improvement was seen despite a small increase in
thromboembolic complications in rFVlla-treated patients (7% vs. 2% for rFVIla and placebo,
respectively, p=0.12). However, a subsequent phase Il trial in 841 patients, the Factor VII for
Acute Hemorrhagic Stroke (FAST) study, failed to replicate these clinical outcomes.® In this
two-dose study (rFVila 20 and 80 ug/kg), the dose-related reduction in haematoma expansion
was not found to be associated to a decrease in the risk of death and severe disability. Post hoc
analysis of the FAST data suggests that rFVIla might be effective in a subgroup of younger
patients (<70 years) with baseline ICH volume <60 mL if administered within 2.5 hours of the
onset of symptoms with the exclusion of low Glasgow scores and infratentorial haemorrhage.(zs)
Early CT angiography might identify patients most at risk of haematoma expansion and who
therefore might have the most to gain from rFVlla treatment.?” Further studies are required to
define more accurately the potential target population that might benefit from rFVlla. Until such

time, investigations are restricted to the management of BP.

BP monitoring and management is critical after ICH, but the targets for treatment remain
controversial.?) Even in previously normotensive patients, hypertension is a very common
finding (up to 90% of the patients) and is associated with worse outcome, probably due to the

fact that hypertension is a cause of haematoma expansion. This conclusion has been supported
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by some retrospective studies ®*?” but prospective studies have found the relationship between
these two variables to be inconsistent.®>?%%9

Aggressive BP lowering may reduce haematoma expansion and is a strategy that is widely
available even in the absence of specialized equipment or personnel. A report from the National
Institute of Neurological Disorders and Stroke Workshop on priorities for clinical research in ICH
in December 2003 recommended that clinical trials should be conducted to evaluate BP
management in acute ICH as a main priority.(so)

A small, single-centre study suggested that BP reduction in patients with acute ICH is safe and
that aggressive reduction might reduce the risk of neurological deterioration in the first 24 hours
after admission.®” Two recently completed multicentre studies have provided more robust
preliminary data on BP control after ICH. In the INTEnsive blood pressure Reduction in Acute
Cerebral haemorrhage Trial (INTERACT) 404 patients with ICH were randomized within six
hours of stroke onset. 203 patients were assigned to a group in which they were required to
reach a target SBP of 140 mmHg within one hour and maintained for at least 24 hours after
ICH. A second group was made up of 201 patients who were set a more conservative SBP
target of 180 mmHg.(32) This pilot study established the safety of decreasing BP, determined by
the absence of a significant excess risk of death, dependency, or cardiovascular morbidity,
within the first hours of ICH, and demonstrated a tendency toward reduction of haematoma
expansion within the first six hours. As this study was not designed to detect clinical outcomes,
a further study, INTERACT2, assessed whether early intensive BP-decreasing therapy can
reduce death and disability after ICH in 2800 patients.(33) The results from this study have shown
that blood pressure treatment continues to be safe and effective in secondary outcomes,
although the rate of primary outcomes (death or major disability) was not significantly affected.
The fact that it was only possible to achieve the target BP in the aggressively treated group in
only 33.4% of patients during the first hour after the stroke may explain the lack of significant
results.

The Antihypertensive Treatment in Acute Cerebral Haemorrhage (ATACH) study evaluated the
feasibility and safety of three escalating levels of antihypertensive treatment with IV nicardipine

©% The three levels were SBP between 200 and

in patients with ICH-related acute hypertension.
170 mmHg; SBP between 170 and 140mmHg, and SBP between 170 and 140mmHg.
Preliminary data from this study suggest that a reduction in the SBP to 110-140 mmHg in the
first 24 hours after ICH is well tolerated and associated with a reduced risk of haematoma
expansion, neurological deterioration, and in-hospital mortality. Only patients with a
presentation GCS score >8 and haematoma volume <60mL were recruited into the ATACH
study so its results will be relevant only to the less severe end of the ICH spectrum.

A new study, ATACH?2, is now underway.(ss) This study is expected to reach firm conclusions as
to the therapeutic benefits of the intensive treatment and to evaluate the benefit in the
proportion of haematoma expansion. INTERACT3, which will evaluate the effect of a particular

drug on the reduction of BP, is currently being set up.
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Before this current set of studies, other studies were published associating aggressive BP
reduction with poor outcome. A retrospective review found that a rapid decline in MAP within
24h after presentation was independently associated with increased mortality'(36) One of the
possible explanation was that haematoma may produce a zone of ischaemia in the surrounding
tissue. Adequate cerebral blood flow (CBF) in the ischaemic penumbra is necessary for viability,
so the BP lowering could have increased the ischaemia, so explaining the poor clinical
outcome. Furthermore, the cerebral autoregulation of patients with chronic hypertension shifts
to the right increasing vulnerability to hypotension. This may explain the conservative treatment
of BP levels in the acute phase of the ICH. Nevertheless, this hypothesis cannot be regarded as
having been proven. One study, using multisequence magnetic resonance imaging (MRI)
protocols, found no evidence of potentially salvageable ischaemic penumbra in the acute phase
after ICH, suggesting that perihaematoma hypoperfusion is a consequence of reduced
metabolic demand rather than true tissue ischaemia.®” Furthermore, the ATACH and
INTERACT studies, as has been said before, seem to tip the scales in favour of the safety of

rapid BP reduction.

The continued controversy over the targets for BP control after ICH is reflected in current
management guidance, which is based simple on expert recommendations rather than
evidence from clinical trials as to when to start and how aggressive the treatment should be.
The American Heart Association/American Stroke Association recommends the following
cautious management of severe hypertension with continuous infusion of antihypertensive
drugs such as labetalol, esmolol, or nicardipine: if SBP is >200 mmHg or mean arterial blood
pressure (MAP) >150 mmHg, aggressive BP reduction, guided by frequent BP monitoring (at
least every 5 minutes), should be considered; if SBP is 2180 mmHg or DBP is 2105 and there is
no evidence or suspicion of increased ICP, a modest reduction in BP to 160/90 mmHg (MAP
110 mmHg) is recommended.?

The European Union Stroke Initiative (EUSI), however, recommends BP targets determined by
the premorbid state of the patient.(ss) An upper limit of SBP of 180 mmHg and a diastolic BP of
105mmHg is recommended for patients with known hypertension or signs of chronic
hypertension (e.g., electrocardiogram or retinal changes) and, if treatment is necessary, the
recommended target BP is 160/100 mmHg (or MAP 120 mmHg). In patients without known
hypertension, the upper recommended limits are 160/95 mmHg, and the target BP is 150/90
mmHg (or MAP 110 mmHg). However, the EUSI also recommends that mean BP reduction
should always be limited to <20% of baseline. The optimal timing of conversion from IV to oral
antihypertensive therapy is unknown but, in stable patients, a time of between 24 to 72 hours is

usually recommended.
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Given this current state of knowledge, we were interested in investigating whether there is an

association between high blood pressure levels and haematoma expansion. Since the

haematoma growth is an independent predictor of both mortality and poor functional outcome,

and also a potentially modifiable factor, the prevention of such expansion by appropriate

management of blood pressure levels could represent an opportunity to improve the evolution of

these patients.

3) BIBLIOGRAPHY

Gebel JM, Broderick JP. Intracerebral hemorrhage. Neurol Clin 2000;18:419-38

Broderick J, Connolly S, Feldmann E, Hanley D, Kase C, Krieger D, et al. Guidelines for
the management of spontaneous intracerebral hemorrhage in adults: 2007 update: a
guideline from the American Heart Association/American Stroke Association Stroke
Council, High Blood Pressure Research Council, and the Quality of Care and Out.
Stroke. 2007 Jun 1; 38: 2001-23

Escudero Augusto D, Marqués Alvarez L, Taboada Costa F. Actualizacion en

hemorragia cerebral espontanea. Med. Intensiva. 2008 Aug;32(6):282-95.

Thrift AG, McNeil JJ, Forbes A, Donnan GA. Three important subgroups of hypertensive
persons at greater risk of intracerebral hemorrhage. Melbourne Risk factor Study group.
Hypertension 1998;31:1223-9

Qureshi Al, Tuhrim S, Broderick JP, Batjer HH, Hondo H, Hanley DF. Spontaneous
intracerebral hemorrhage. N Engl J Med 2001;344:1450-60

Broderick JP, Brott TG, Duldner JE, Tomsick T, Huster G. Volume of intracerebral
hemorrhage. A powerful and easy-touse predictor of 30-day mortality. Stroke
1993;24:987-93

Brott T, Broderick J, Kothari R, Barsan W, Tomsick T, Sauerbeck L, Spilker J, Duldner
J, Khoury J. Early hemorrhage growth in patients with intracerebral hemorrhage. Stroke
1997;28:1-5

Mayer SA, Lignelli A, Fink ME, Kessler DB, Thomas CE, Swarup R, Van Heertum RL.
Perilesional blood flow and edema formation in acute intracerebral hemorrhage: a
SPECT study. Stroke 1998;29:1791-8

Xi G, Fewel ME, Hua Y, Thompson BG Jr, Hoff JT, Keep RF. Intracerebral hemorrhage:
pathophysiology and therapy. Neurocrit Care 2004;1:5-18




10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

BP levels and haematoma growth in ICH

Xi G, Keep RF, Hoff JT. Mechanisms of brain injury after intracerebral haemorrhage.
Lancet Neurol. 2006 Jan; 5(1):53—-63.

Gebel JM, Jauch EC, Brott TG, Khoury J, Sauerbeck L, Salisbury S, et al. Relative
Edema Volume Is a Predictor of Outcome in Patients With Hyperacute Spontaneous
Intracerebral Hemorrhage. Stroke. 2002 Nov 1; 33(11):2636-41.

Chen ST, Chen SD, Hsu CY, Hogan EL. Progression of hypertensive intracerebral
hemorrhage. Neurology 1989; 39(11):1509-14.

Kazui S, Naritomi H, Yamamoto H, Sawada T, Yamaguchi T. Enlargement of
spontaneous intracerebral hemorrhage. Incidence and time course. Stroke
1996;27(10):1783-7.

Broderick JP, Diringer MN, Hill MD, Brun NC, Mayer SA, Steiner T, Skolnick BE, Davis
SM. Determinants of intracerebral hemorrhage growth: an exploratory analysis. Stroke
2007;38:1072-5

Brott T, Broderick J, Kothari R, Barsan W, Tomsick T, Sauerbeck L, et al. Early
Hemorrhage Growth in Patients With Intracerebral Hemorrhage. Stroke.1997 Jan 1;
28(1):1-5.

Mayer S a, Rincon F. Treatment of intracerebral haemorrhage. Lancet Neurol.2005 Oct;
4(10):662-72.

Tuhrim S, Horowitz DR, Sacher M, Godbold JH. Validation and comparison of models

predicting survival following intracerebral hemorrhage. Crit Care Med 1995;23:950—4

Davis, S. M., Broderick, J., Hennerici, M., Brun, N. C., Diringer, M. N., & Mayer, S. A.
(2006). Hematoma growth is a determinant of mortality and poor outcome after

intracerebral hemorrhage, 1175-1181.

Hemphill, J. C., Newman, J., Zhao, S., & Johnston, S. C. (2004). Hospital usage of early
do-not-resuscitate orders and outcome after intracerebral hemorrhage. Stroke; a journal
of cerebral circulation, 35(5), 1130-4. do0i:10.1161/01.STR.0000125858.71051.ca

Rubiera, M., Ribo, M., Coscojuela, P., Pin, S., Pagola, J., Ibarra, B.,Molina, C. A.
(2011). Ultraearly hematoma growth predicts poor outcome after acute intracerebral
hemorrhage, 1599-1604.

Mayer SA, Brun NC, Begtrup K, Broderick J, Davis S, Diringer MN et al. Recombinant
activated Factor VIl for acute intracerebral hemorrhage. N Engl J Med 2005; 352: 777-
785.




22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

BP levels and haematoma growth in ICH

Mayer SA, Brun NC, Begtrup K, Broderick J, Davis S, Diringer MN, et al. Efficacy and
safety of recombinant activated Factor VII for acute intracerebral hemorrhage. N Engl J
Med 2008; 358: 2127-2137.

Mayer SA, Davis SM, Skolnick BE, Brun NC, Begtrup K, Broderick J et al. Can a subset
of intracerebral hemorrhge patients benefit from hemostatic therapy with recombinant
activated Factor VII? Stroke 2009; 40: 833-840.

Wada R, Aviv RI, Fox AJ, Sahlas DJ, Gladstone DJ, Tomlinson G, Symons SP. CT
angiography “spot sign” predicts hematoma expansion in acute intracerebral
hemorrhage. Stroke 2007;38: 125762

Ohwaki, K., Yano, E., Nagashima, H., Hirata, M., Nakagomi, T., & Tamura, a. (2004).
Blood pressure management in acute intracerebral hemorrhage: relationship between
elevated blood pressure and hematoma enlargement. Stroke; a journal of cerebral
circulation, 35(6), 1364 1367. doi:10.1161/01.STR.0000128795.38283.4b

Kazui, S., Minematsu, K., Yamamoto, H., Sawada, T., & Yamaguchi, T. (1997).
Predisposing Factors to Enlargement of Spontaneous Intracerebral Hematoma. Stroke,
28(12), 2370-2375. doi:10.1161/01.STR.28.12.2370

Rodriguez-Luna, D., Pifieiro, S., Rubiera, M., Ribo, M., Coscojuela, P., Pagola,
J.,Molina, C. a. (2013). Impact of blood pressure changes and course on hematoma
growth in acute intracerebral hemorrhage. European journal of neurology : the official
journal of the European Federation of Neurological Societies, 20(9), 1-7.
doi:10.1111/ene.12180

Fujii, Y., Takeuchi, S., Sasaki, O., Minakawa, T., & Tanaka, R. (1998). Multivariate
analysis of predictors of hematoma enlargement in spontaneous intracerebral
hemorrhage. Stroke; a journal of cerebral circulation, 29(6), 1160-1166.
doi:10.1161/01.STR.29.6.1160

Jauch, E. C., Lindsell, C. J., Adeoye, O., Khoury, J., Barsan, W., Broderick, J.,Brott, T.
(2006). Lack of evidence for an association between hemodynamic variables and
hematoma growth in spontaneous intracerebral hemorrhage. Stroke; a journal of
cerebral circulation, 37(8), 2061-2065. do0i:10.1161/01.STR.0000229878.93759.a2

NINDS ICH Workshop Participants. Priorities for clinical research in intracerebral
hemorrhage: report from a National Institute of Neurological Disorders and Stroke
workshop. Stroke. 2005 Mar 1;36(3):e23—41.

Suri MF, Suarez JI, Rodrigue TC, Zaidat OO, Vazquez G, Wensel A, Selman WR.
Effect of treatment of elevated blood pressure on neurological deterioration in patients

with acute intracerebral hemorrhage. Neurocrit Care 2008;9:177-82

10




32.

33.

34.

35.

36.

37.

38.

39.

40.

BP levels and haematoma growth in ICH

Anderson, C. S., Heeley, E., Huang, Y., Wang, J., Stapf, C., Delcourt, C.,Chalmers, J.
(2013). Rapid blood-pressure lowering in patients with acute intracerebral hemorrhage.
The New England journal of medicine, 368(25), 2355-65. doi:10.1056/NEJM0a1214609

Anderson, C. S., Huang, Y., Wang, J. G., Arima, H., Neal, B., Peng, B.,Chalmers, J.
(2008). Intensive blood pressure reduction in acute cerebral haemorrhage trial
(INTERACT): a randomised pilot trial. Lancet neurology, 7(5), 391-9.
doi:10.1016/S1474-4422(08)70069-3

Care, N. C. (2010). Antihypertensive treatment of acute cerebral hemorrhage. Critical
care medicine, 38(2), 637-48. d0i:10.1097/CCM.0b013e3181b9%ela5

Antihypertensive treatment of acute cerebral hemorrhage I, 2013 www.atach-
2.com/4.html
Qureshi a |, Bliwise DL, Bliwise NG, Akbar MS, Uzen G, Frankel MR. Rate of 24-hour

blood pressure decline and mortality after spontaneous intracerebral hemorrhage: a
retrospective analysis with a random effects regression model. Crit. Care Med.
1999;27(3):480-5.

Schellinger PD, Fiebach JB, Hoffmann K, Becker K, Orakcioglu B, Kollmar R, et al.
Stroke MRI in intracerebral hemorrhage: is there a perihemorrhagic penumbra? Stroke.
2003 Jul;34(7):1674-9.

Steiner T, Kaste M, Forsting M, et al. Recommendations for the management of
intracerebral hemorrhage part |: spontaneous intracerebral hemorrhage.

Cerebrovascular Dis. 2006; 22; 294-316

Brouwers, H. B., & Goldstein, J. N. (2012). Therapeutic Strategies in Acute Intracerebral
Hemorrhage. Neurotherapeutics, 9(1), 87-98. doi:10.1007/s13311-011-0091-8

Delcourt, C., & Anderson, C. (2012). Acute intracerebral haemorrhage: Grounds for
optimism in management. Journal of Clinical Neuroscience, 19(12), 1622-1626.
doi:10.1016/j.jocn.2012.05.018

11




BP levels and haematoma growth in ICH

4) HYPOTHESIS

= High blood pressure levels are associated with hematoma growth and poor outcome in

patients with Intracerebral Haemorrhage (ICH)

5) OBJECTIVES

= To evaluate whether high BP levels in the acute phase of ICH are associated with posterior
haemorrhage growth
= To investigate whether BP levels during the acute phase of ICH are related with clinical

outcome

6) METHODOLOGY

Study design

Historical cohort: Retrospective revision with prospectively collected patient data.

Study subjects

Patients admitted to the Doctor Josep Trueta University Hospital in Girona with the diagnostic of
a primary hemispheric ICH between 2005 and 2013.
= Inclusion criteria:
o Patients above 18 years old
0 ICH of less than 12 hours from symptoms onset
0 Previously independent (Rankin scale of < 2)
= Exclusion criteria:
o Patients with initial coma state (defined as a score of 3-5 on the Glasgow Coma
Scale).
o Patients with terminal iliness (expected to live less than 6 months).
o Patients with secondary-related haematomas: anticoagulant treatment (ACO),
arteriovenous malformation, tumour or traumatism.

o Patients with early surgery planned to evacuate the haematoma

12
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Sample and sampling

A non-probabilistic consecutive sampling-method is used. The sample is collected from a
previous database in our hospital.

We expect a study-population of around 250 patients with the characteristics listed before. Each
year there are about 500 stroke-related admissions in our hospital within the 15% being ICH. It
means 75 patients each year in our database that becomes more or less a sample of 50
patients after the exclusion of the ones that don’t match criteria for our study.

To get an idea of the power that would give us our sample size if we separated it into a grup
with normal BP levels and another with hypertension we can use as an example the INTERAC1
trial because it had a sample size quite similar to ours. In that case, accepting an alpha-risk of
0,05 in a bilateral contrast with 174 patients in the intensive treatment group and 172 in the
guideline group, the power of the hypothesis testing is of 85% to detect as statistically
significantly the difference between the 0,16 in the first group and the 0,06 in the second group

referring to haematoma growth.

Variables

Sociodemographic variables

=  Sex
=  Age

Clinical variables

= Date and time of stroke onset. Time of stroke onset is defined on the basis of initial
symptoms observed by the patient or by a witness. In some cases, the precise time of
onset could not be identified because the patient was found unconscious or aphasic.
We include those patients who were last seen as asymptomatic at a time that was not

more than 12 hours before the time that they arrived to the hospital.

= Presence of vascular risk factors: hypertension, diabetes, previous stroke, dementia,

coagulopathy, smoking and alcohol habits.

Outcome variables

= Early neurological deterioration: by using the validated NIHSS: National Institutes of
Health Stroke Scale (explained in the annexes). The NIHSS is evaluated every day by
the neurologists. We consider early neurological deterioration (dependent variable of
the secondary objective of the study) as an increase in 24 points in the scale between

the baseline and the assessment at 72h.

13
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Outcome: Evaluated by using the modified Rankin Scale (MRS, see in the annex) at 90
days in the outpatient control by the neurologists. Clinical outcome (dependent variable
of the secondary objective of the study) will be defined as:
o0 Poor prognosis if there is a punctuation of >2 in the mRS (including dead since
it's a punctuation of 6 in the scale).

0 Good prognosis if there is a punctuation of <2 in the mRS

Mortality: Considered at the first 72h and at 90 days. It is also a dependent variable of

our second objective and it is defined as: Yes/No.

Neuroimaging variables

ICH volume: Calculated on the cranial computed tomography scan (CT) at baseline
(after the blood-extraction sample), at the 24h and at 72h.

The CT scans are performed and evaluated applying the same protocol. The slices are
parallel to the orbitomeatal line. The images are obtained with the use of a 350x350
matrix with a variable thickness depending on the localization. The slices in the
posterior cranial fossa have a thickness between 2,5 and 3mm with a 5mm of interval.
The supratentorial slices have 8mm thickness and also 8mm interval. All are non-
contrast CT scans.

A qualified neuroradiologist, blinded to clinical and outcome variables, will review the
CT images.

The volume is calculated by the formula (AxBxC)/2, where A is the greatest longitudinal
haemorrhage diameter by CT, Bis the greatest axial diameter perpendicular to A,
and C is the number of CT slices with haemorrhage multiplied by the slice thickness.
Other things evaluated in the CT apart from the volume size are: previous ischemic
lesions, leucoaraiosis, intraventricular haemorrhage (IVH), associated mass effect
(midline shift, decreasing in ventricular size, cistern obliteration) and the site of the
haematoma (lobar or deep).

The images are copied as computer files in DICOM format concealing all personal

identification and stored in the SAP computer software.

Hematoma growth (as the principal dependent variable of our study): will be defined as
an increase in the volume of intraparenchymal hemorrhage of >33% as measured by
image analysis on the 24-hour CT or 72-hour CT compared with the baseline CT scan.
A 33% change in the volume of a sphere corresponds to a 10% increase in diameter, a
clear difference to the naked eye of a physician viewing serial CT scans of a patient
with ICH. . In this way we are able to be confident that the CT definition of growth

represents true haemorrhage growth and not variability in CT imaging.
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Analytical variables

Laboratory: leucocytes, platelets, hematocrit, hepatic enzymes (AST and ALT), INR,
fibrinogen. These variables were evaluated with the routine baseline blood test before

any treatment.

Tympanic temperature. Evaluated at admission

BP levels: SBP and DBP will be assessed repeatedly during hospitalization. The first
measurement will be the baseline when the patient enters the emergency room. After
the initial evaluation and treatment (if necessary) the patient is moved to the Stroke Unit
where the BP is monitored constantly. In the first few hours the consecutive BP levels
are recorded more frequently: every hour during the first 24 hours and later every 8h
until the 72h, by which time stabilization is usually achieved. Any marked changes in BP
will result in the BP being recorded more frequently.

BP measures were recorded and introduced in the SAP computer software by nursing

staff. These measurements were extracted from there for the analysis of the variable.

The recordings are all cuff measurements. We used a digital sphygmomanometer (GE
Critikon Classic-cuf, adult size, 23-33 cm, navy, latex free). All sphygmomanometers
used are calibrated periodically. The cuff is adequate for the upper arm perimeter of
each patient and the measurement is always applied on the non-paretic arm (if

existing).

It is important to note that all patients receive BP treatment if SBP=180mmHg and/or
DBP=105mmHg, according the American Guidelines recommendations that are also
implemented in the stroke protocols of our hospital. Labetalol or urapidil are used for

this treatment.

To set up the independent variable of our study, SBP levels will be analyzed:
= At baseline (only one measurement). Before treatment and excluded from the
analysis.
= At 6h: the average between the one after the baseline and 6h]
= At 12h: average between (6h and 12h]
= At 24h: average between (12h and 24h]
= At 72h: average between (24h and 72h].
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The results of BP levels will be classified into 4 groups at each time point for the second
part of the statistical analysis (explained below):

1) SBP<140mmHg

2) SBP 140-160mmHg

3) SBP 160-180mmHg

4) SBP>180mmHg.

The groups two and three received special attention because, nowadays, as we said
before, we treat BP levels when SBP=180 and/or DBP=105. We think that if we
observed ICH growth in patients with BP measurements between 140 to 180mmHg,

treatment recommendations would be different.

Treatment variables

= BP treatment received: We recorded if the patient received any treatment and which
one. As said, treatment was applied when SBP=180 and/or DBP=105

Data source

We work with a pre-existent database in our hospital prospectively collected with the aim to
study the haematoma growth. Inclusion criteria were previously independent patients admitted
at our centre with a diagnosis of a primary ICH of less than 12 hours from symptoms onset.

All the patients from our sample were prospectively included in this database and data were
retrospectively incorporated. The process used for the collection of this data has been explained

before. We selected the variables that we needed for our study from the database.

7) STATISTICAL ANALYSIS

Univariant description:

»= Independent variable: BP levels .

1) For the first statistical analysis it will be presented as a continuous normal-
distributed variable during the whole evolution in time. Described by averages
and standard deviation.

2) For the second statistical analysis it will be presented as a qualitative
categorical and ordinal variable. Described by proportions

= Dependent variables:
0 Hematoma enlargement . Categorical nominal dichotomous variable.

Described by proportions.
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o Prognostic:  Categorical nominal dichotomous variable. Described by
proportions.
o0 Neurological deterioration: Categorical nominal dichotomous variable.

Described by proportions.

The bivariate analysis: The comparison of a continuous normal-distributed variable with a

categorical one will be realized with a Student’s t-test. The comparison of two categorical

variables will be realized with a Chi-squared test.

Multivariate analysis:

1) For the association between BP levels over time and haematoma enlargement,
we will use a General Linear Mixed Model of repeated measures (GLMM)
adjusted for the co-variables*. BP levels will be expressed as a continuous
variable and evaluated during the whole evolution in time.

2) For the rest of the analysis (second part) we will use a Logistic Regression
Model adjusted for the co-variables*. Here the BP levels will be expressed as a

qualitative ordinal variable with 4 grades.

*co-variables: the ones with probability values of p<0,05 obtained during the bivariate analysis.

8) ETHICAL AND LEGAL ASPECTS

We worked on a database from previous prospective study where the written informed consent
was already given (annex) by patients or by legal surrogate (for those who were unable to give
consent themselves). Informed consent was obtained at admission and was in accordance with
national regulations (Ley Organica 15/1999, del 13 de diciembre, de Proteccion de Datos de
Caracter Personal). The study protocol was approved by the appropriate ethics committee at
each participating site, in this case by the “CEIC” (Comité Etic d’Investigacié Clinica) of
“Hospital Doctor Josep Trueta”.

We guarantee the anonymity of the patient's data. The database uses the medical record
number instead of the names of patients.

The study also respects the WMA Declaration of Helsinki - Ethical Principles for Medical

Research Involving Human Subjects. June 1964. Last revision, October 2013.
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9) STUDY LIMITATIONS

= As itis an historical cohort, it is difficult to control the possible confounding variables. In
order to avoid this problem we collected data for those variables that we thought could
influence the results (based also with those collected in previous studies). Then we

adjust the results with a multivariate analysis.

= The sample size is small but reasonable according to the possibilities in our hospital
(the cohort is been running during 5 consecutive years). In order to solve this problem
we could wait more years before starting to have more patients in our database, or it

would be better to perform a multicentre study.

= Inter-observer variability: the BP levels will be recorded by different nurses at different

times.
= Complete medical data will not be available for all the patients:

0 In some patients we don’t have all the blood pressure measures over time
according to the protocol used in our hospital (described before). It happens
when the patient was not in the hospital room due to undergoing tests. This
information bias is reduced by analyzing this variable using the average BP

levels at the intervals in time.

0 Some patients included in the study sample may not have the image CT-tests
required due to their poor neurologic status. These patients are lost of follow-up

in the evaluation of the haematoma enlargement but not for outcome.
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10) SCHEDULE

= Stage 1: Data management. September - October 2013

o0 Revision of the patients in the previous database. We select the patients
suitable for our study according to the exclusion/inclusion criteria. Performed by

Dr. Yolanda Silva.

0 A neuroradiologist will calculate the ICH volumes of patients who did not have

this information in its database.

0 Revision and calculation of averages with the BP levels. Performed by Alba

Mas6 (medical student).

0 Alba Masé and Dr.Silva will have different meetings in order to monitor the

process and discuss possible problems.

o0 Dr. Silva will introduce this new data to the database and prepare it for the

statistical analysis.

= Stage 2: Statistical analysis. October-November 201 3

0 A qualified person in statistics will process the data with the adequate software.

= Stage 3: Interpretation of the results. November 20 13

0 The investigation team will keep contact and meet to analyze and interpret the

preliminary results.

= Stage 4: Publication of the results: November- Dece  mber 2013

0 The results will be presented in an international conference (European Stroke
Conference 2014, deadline 13 of January 2014) and if it's possible to others.
We will also attempt to publish it in a neurology journal (Stroke journal is the

preference).

19




BP levels and haematoma growth in ICH

11) BUDGET

Study budget

Cost

Staff costs

Goods and service costs:

Quialified statistician:

0 50€/h x 3h/day x 2days/week x 3 weekS.............cccevennnnn.

900 €

Subtotal: 900 €

Travel and subsistence costs:

International conferences attendance: European Stroke
Conference. Nice 2014

0 INSCHPLION... .o e

O TraVvVel COSES...uini it e e

0 ACCOMMOALION. ... et et et e e e e e e eeeaaas
International conference attendance: International Stroke

Conference. San Diego 2014

0 INSCHIPLON ...

O TranSPOIt COSES. .. ..ttt e e e et eee

O ACCOMMOALION. .. ...ttt e et e e e e e e e ee e e aaeeas

450 €
150 €
350 €

400 €
550 €
280 €

Subtotal: 2180€ pp

Publications costs:

Publication of the results in the Stroke AHA journal:
= 70$each printed Page ..cc.vvvieriii i
= Papers exceeding 4.500 words: 425 $ per additional 1000

1540 $ (1139,6 €)

425 $ (314,5€)

Subtotal: 1454,1€ (1965 $)

Total : 4534,5€
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12) EXPERIENCE OF THE INVESTIGATION TEAM

The research team in our hospital currently has more than 15 years of investigation experience
in the area of cerebrovascular diseases, both infarction and intracerebral haemorrhage, and has
become a consolidated investigation group being included in the “Red RENEVAS,
RD07/0026/2002 RETICS".

In the ICH area, various multicenter studies have been done, with 2 of them receiving a
subvention by Carlos IlI Institute. Some of the different topics studied are: role of inflammation
and metalloproteases in the preihaematoma hipodensity (Neurology 2002; 58: 624-629,
Cerebrovasc Dis 2002; 13 (suppl3): 43), predictors and associated factors of early neurologic
deterioration in ICH (Neurology 2004; 63: 461-467), predictors of good prognosis in mid-large
haematomas (J Neurol Neurosurg Psychiatry 2005; 76: 691-695) and the haematoma growth
topic (Stroke 2005; 36: 86-91; Lancet Neurology 2012; 11 (4): 307-14) .

Also the team has taken part in numerous clinical trials in the acute phase of ICH:
NOVOSEVEN (Mayer et al. N Engl Med 2005; 352: 777-785), FAST (Mayer et al. N Engl J Med
2008; 358:2127-2137), INTERACT Il (N.Engl J Med 2013. DOI: 10.1056/NEJMoal1214609).

In fact, the study of the haemorrhage growth has been the objective for the doctoral thesis of Dr.
Silva entitled: "Mecanismos fisiopatoldgicos del crecimiento de la hemorragia intracerebral:
estudio de marcadores bioldgicos de dafio endotelial y de inflamacién, UAB 2004”, which
identifies certain inflammation and endothelial damage markers as independent predictors of
early haematoma growth.

Furthermore, a study that was granted a research fund in 2006 (FIS: “Fondo de Investigacion
Sanitaria”) was about the relationship between several polymorphisms associated with the
action of thrombin and growth of cerebral haemorrhage and cerebral oedema. It was entitled:
“Pilot study about the haematoma growth and perilesional oedema in ICH: genetic, molecular
and radiology markers”. In 2009 another research fund was obtained for the “Prediction of
intracerebral haematoma growth by the contrast extravasation in cerebral RM: a prospective
study”.

Finally, they also actively participated in several clinical trials evaluating neuroprotective drugs
and rFVlla.
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13) IMPACT OF THE PROJECT ON THE NATIONAL HEALTH
SYSTEM

Intracerebral haemorrhage is a disease with a high clinical relevance but nowadays, there’s still
no specific treatment proved to be effective. The haematoma growth during the acute phase is
associated with poor outcome and taking into account that is potentially modifiable factor, most
of the actual research efforts in this topic are focused on preventing that enlargement.
Hypertension is frequent in patients with ICH and could have an impact on haematoma
enlargement. The aim of our study is to investigate if high BP levels are associated with the
enlargement of the haematoma. If we can prove a relationship at particular BP levels, new

objectives of treatment could be established, being them less conservative than the actual ones.

We are aware of the limitations of our study in the design and sample size. Because of that, it
wouldn’t have a big and direct impact on the clinical practice but it could let to the development
of new prospective multicentre studies to prove these statements. From here on, new clinical
controlled trials could be done with the goal to apply the antihypertensive treatment according to

the correct levels and evaluate if there is reduction in the haematoma enlargement.

The determination of critical high blood pressure levels for the prognosis of ICH could open a
way towards a specific treatment for these patients. Blood pressure treatment is simple and
widely available, so the adequate application of this treatment could lead to the paradigm of ICH

management.
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14) ANNEX

1. The National Institutes of Health Stroke Scale (_ NIHSS): A systematic

assessment tool that provides a quantitative measure of stroke-related neurologic

deficit. It is the main neurologic evaluation tool used in our hospital.

It is a 15-item clinical deficit scale that was first described in 1989 and assesses levels
of consciousness, gaze, vision, facial palsy, arm and leg strength, limb ataxia, sensory
loss, neglect, dysarthria, and aphasia. The possible punctuation goes from 0 to 42.2

The NIHSS was originally designed as a research tool to measure baseline data on
patients in acute stroke clinical trials. Now, the scale is also widely used as a clinical
assessment tool to evaluate acuity of stroke patients, determine appropriate treatment,
and predict patient outcome. In fact, baseline severity as measured by the NIHSS is the
most important predictor of ultimate outcome.

Initial evaluation of the scale confirmed that it could be administered in a mean of 6.6
minutes across a range of severities. Inter-rater agreement is excellent (mean k = 0.69)
and intra-rater agreement is also good, especially when the rater is a neurologist (k =
0.77).°

The scale is designed to be a simple, valid, and reliable tool that can be administered at
the bedside consistently by physicians, nurses or therapists with the correct training.
However, in our case all the NIHSS's punctuations used are performed by the

neurologists of our department.

2 Stroke Clinical Updates: http://www.stroke.org/site/DocServer/SCU_- Jan-Feb 2006.pdf?doclD=5166

Kasner, S. E., Chalela, J. a., Luciano, J. M., Cucchiara, B. L., Raps, E. C., McGarvey, M. L., Localio, a. R. (1999).
Reliability and Validity of Estimating the NIH Stroke Scale Score from Medical Records. Stroke, 30(8), 1534-1537.
doi:10.1161/01.STR.30.8.1534
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N I H Patient Identification. ___ __ - -
STROKE Pt.DatecofBith ___ _ « _ f

Hospital . -

S C A L E Date of Exam / !

Interval: []Baseline  []2 hours post treatment [ ] 24 hours post onset of symptoms 20 minutes  [] 7-10 days
[13months []Other ( )

Tme: - [l]am []pm

Person Administering Scale

Administer stroke scale items in the order listed. Record performance in each category after each subscale exam. Do not go
back and change scores. Follow directions pravided for each exam technique. Scares should reflect what the patient does, not
what the clinician thinks the patient can do. The clinician should record answers while administering the exam and work quickly.
Except where indicated, the patient should not be coached (i.e., repeated requests to patient to make a special effort).

Instructions Scale Definition Score

1a. Level of Consciousness: The investigator must choose a 0 Alert; keenly responsive.

response if @ full evaluation is prevented by such obstacles as an 1 Mot alert; but arousable by minor stimulation to obey,

endotracheal tube, language barrier, orotracheal traumaandages. A answer, or respond.

3 Is scored only if the patient makes no movement (other than reflexive 2 Mot alert; requires repeated stimulation to attend, oris

paosturing) in response to noxious stimulation. obitunded and requires strong or painful stimulation to
make movements (not sterectyped).

3 = Responds only with reflex motor or autcnomic effecis or
totally unresponsive, flaccid, and areflexic.

1b. LOC Questions: The patient is asked the month and hisfher age. 0= Answers both questions correctly.
The answer must be comect - there is no partial credit for being close.
Aphasic and siuporous patients who do not comprehend the questions 1= Answers one question correctly.
will score 2. Patients unable to speak because of endotracheal
intubation, orotracheal trauma, severe dysarthna from any cause, 2= Answers neither question comectly.
language harrier, or any other problem not secondary to aphasia are
given a 1. It is impaortant that only the iniial answer he graded and that
the examiner not "nelp” the patient with verbal or non-verbal cues.

1c. LOC Commands: The patient is asked to open and close the 0 = Performs both tasks comrectly.
eyes and then % grip and release the non-paretic hand. Substifute
another one step command if the hands cannot be used. Credit is 1= Performs one task correctly.
given if an unequivocal attempt is made but not completed dues to
weakness. [f the patient does not respond to command, the task 2 = Performs neither task comectly.
should be demonstrated to him or her {(pantomime), and the result
scored (e, follows none, cne or two commands). Patients with
frauma, ampuiation, or other physical impediments should be given
suitable one-step commands. Only the first attempt is scored.

2. Best Gaze: Only horizontal eye movements will be tested. 0 = Normal.
Voluntary or reflexive {oculocephalic) eye movements will be scored,
but caleric testing is not done. If the patient has a conjugate 1 = Partial gaze palsy; gaze is abnomal in one or hoth eyes,
deviation of the eyes that can be overcome by voluntary or reflexive hut forced deviation or total gaze paresis is not present.
activity, the score will be 1. If a patient has an isolated peripheral
nerve paresis (CN I, IV or V1), score a 1. Gaze is testable in all 2 = Forced deviation, or total gaze paresis not overcome by the
aphasic patients. Patients with ocular frauma, bandages, pre-existing oculocephalic maneuver,

hlindness, or other disorder of visual acuity or fields should be tested
with reflexive movements, and a choice made by the investigator.
Establishing eye contact and then moving about the patient from side
to side will occasionally clarify the presence of a partial gaze palsy.

Rev 10/1/2003
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Patient Identification. - -

NI H

STRO KE . Pt. Date of Birth __: _{__]
S C A L E Date of Exam ] _lf__

Interval: []Baseline  []2 hours post treatment [ ] 24 hours post onset of symptoms £20 minutes  []7-10 days

[13 months [] Other

( )

3. Visual: Visual fields (upper and lower quadrants) are tested by
confrontation, using finger counting or visual threat, as appropriate.
Patients may be encouraged, but if they lock at the side of the
maving fingers appropriately, this can be scored as normal. If there is
unilateral blindness or enucleation, visual fields in the remaining eye
are scored.  Score 1 only if a clear-cut asymmetry, including
quadrantanopia, is found. If patient is blind from any cause, score 3.
Double simultaneous stimulation is performed at this point. If there is
extinction, patient receives a 1, and the resulis are used o respond to
item 11.

0 = No visual loss.
1 = Partial hemianopia.
2 = Complete hemianopia.

3 = Bilateral hemianopia (blind including cortical blindness).

4. Facial Palsy: Ask — or use pantomime to encourage — the patient
to show teeth or raise eyebrows and close eyes. Score symmetry of
grimace in response to noxious stimuli in the poorly responsive or
non-comprehending patient.  If facial tfraumaihandages, orofracheal
tube, tape or other physical barriers obscure the face, these should
he removed to the extent possible.

0 = Normal symmetrical movements.

1 = Minor paralysis (flattened nasolabial fold, asymmeiry on
smiling).

2 = Partial paralysis (total or near-total paralysis of lower
face].

3 = Complete paralysis of one or both sides (absence of
facial movement in the upper and lower face).

5. Motor Arm: The limb is placed in the appropriate position: extend
the arms {palms down) 90 degress (if sitting) or 45 degrees (if
supine). Drift is scored if the arm falls before 10 seconds. The
aphasic patient iz encouraged using urgency in the voice and
pantomime, but not noxious stimulation. Each limb is tested in tumn,
heginning with the non-paretic arm. Only in the case of amputation or
joint fusion at the shoulder, the examiner should record the score as
untestable (UN), and clearly write the explanation for this choice.

0 = No drift; limb holds 90 {or 45) degrees for full 10 seconds.
1 = Drift; imb holds 90 {(or 45) degrees, but drifts down before
full 10 seconds; does not hit bed or other support.

2 = Some effort against gravity; liméb cannot get to or
maintain (if cued) 30 (or 45) degrees, drifis down to bed,
hut has some effort against gravity.

3 = No effort against gravity; limb falls.

4 = No movement.

UN = Amputation or joint fusion, explain:

5a. Left Arm

5b. Right Arm

6. Motor Leg: The limb is placed in the appropriate position: hold
the leq at 30 degrees (always tested supine). Drift is scored if the leg
falls hefore 5 seconds. The aphasic patient is encouraged using
urgency in the wvoice and pantomime, but not noxious stimulation.
Each limb is tested in tumn, beginning with the non-paretic leg. Only
in the case of amputation or joint fusion at the hip, the examiner
should record the score as untestable (UN), and clearly write the
explanation for this choice.

0 = No drift; leg holds 30-degres position for full 5 seconds.

1 = Drift; leq falls by the end of the 5-second period but does
nat hit bed.

2 = Some effort against gravity; leg falls to bed by 5
saconds, but has some effort against gravity.

3 = No effort against gravity; leg falls to bed immediately.

4 = No movement.

UN = Amputation or joint fusion, explain:

Ga. LeftLeg

6h. Right Leg

Rewv 10/1/2003
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Patient Identification. - -

N | H

STROKE o Pt Date OfEIirth__{J'____F__]
S C A L E Date of Exam / _f__

Interval: []Baseline  []2 hours post treatment [ ] 24 hours post onset of symptoms £20 minutes  []7-10 days
[13 months [] Other (1
7. Limb Ataxia: This item is aimed at finding evidence of a unilateral 0 = Absent.

cerebellar lesion. Test with eyes open. In case of visual defect,
ensure testing is done in intact visual field. The finger-nose-finger
and heel-shin tests are performed on both sides, and ataxia is scored
only if present out of proportion to weakness. Afaxia is absent in the
patient who cannot understand or is paralyzed. Only in the case of
amputation or joint fusion, the examiner should record the score as
untestable (UN), and clearly write the explanation for this choice. In
case of blindness, test by having the patient touch nose from
extended arm position.

1 = Present in one limb.
2 = Present in two limbs.

UM = Amputation or joint fusion, explain:

8. Sensory: Sensation or grimace to pinprick when tested, or
withdrawal from noxious stimulus in the obtunded or aphasic patient.
Only sensory loss attributed to stroke is scored as abnormal and the
examiner should test as many bhody areas (arms [not hands], legs,
irunk, face) as needed to accurately check for hemisensory loss. A
score of 2, “severe or total sensory loss,” should only be given when
a severs or total loss of sensation can be clearly demonstrated.
Stuporous and aphasic patients will, therefore, probably score 1 or 0.
The patient with brainstem siroke who has bilateral loss of sensation
is scored 2. I the patient does not respond and is quadriplegic, score
2. Pafients in a coma (item 1a=3) are automatically given a 2 on this
item.

0 = Normal; no sensory loss.

1 = Mild-to-moderate sensory loss; patient feels pinprick is
less sharp or is dull on the affected side; orthereis a
loss of superficial pain with pinprick, but patient is aware
of heing touched.

2 = Severe to total sensory loss; patient is not aware of
heing touched in the face, arm, and leg.

9. Best Language: A great deal of information about comprehension
will be obtzined during the preceding seclions of the examination.
Far this scale item, the patient is asked to describe what is happening
in the atached picture, to name the items on the attached naming
sheet and to read from the attached list of senfences.
Comprehension is judged from responses here, as well as to all of
the commands in the preceding general neurological exam. If visual
loss interferes with the tests, ask the patient to identify objects placed
in the hand, repeat, and produce speech. The intubated patient
should be asked fto write. The patient in a coma (iiem 1a=3) will
automatically score 3 on this item. The examiner must choose a
score for the patient with stupor or imited cooperation, but a score of
3 should be used only if the patient is mute and follows no one-step
commands.

0 = No aphasia; normal.

1 = Mild-to-moderate aphasia; some obvious loss of fluency
or facility of comprehension, without significant
limitation on ideas expressed or form of expression.
Reduction of speech and/or comprehension, however,
makes conversation about provided materials difficult
or impossible. For example, in conversation about
provided materials, examiner can identify picture or
naming card content from patient’s response.

2 = Severe aphasia; all communication is through fragmentary
expression; great need for inference, questioning, and guessing
lyy the istener. Range of information that can be exchanged is
limited: listener carries burden of communication. Examiner
cannot identify materials provided from patient response.

3 = Mute, global aphasia; no usable speech or auditory
comprehension.

10. Dysarthria: If patient is thought to be normal, an adequate
sample of speech must be obtained by asking patient to read or
repeat words from the attached list. If the patient has severe
aphasia, the clarity of arficulation of sponianeous speech can be
rated. Only if the patient is intubated or has other physical barriers to
producing speech, the examiner should record the score as
untestable (UN), and clearly write an explanation for this choice. Do
not tell the patient why he or she is being tested.

0 = Normal.

1 = Mild-to-moderate dysarthria; patient slurs at least some
words and, at worst, can be understoed with some
difficulty.

2 = Severe dysarthria; patient's speech is so slurred as to he
unintelligible in the ahsence of or out of proportion to
any dysphasia, or is mutefanarthric.

UM = Intubated or other physical barrier,
explain:

Rev 10/1/2003
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N I H Patient dentification. ____ - -
STR : KE Pt DateofBith___ ¢+ _ f

Hospital - - _ )

S C A L E Date of Exam / /

Interval: []Baseline  []2 hours post treatment [ ] 24 hours post onset of symptoms £20 minutes  []7-10 days
[13 months [] Other ( ]

11. Extinction and Inattention (formerly MNeglect): Sufficient | 0= No abnormality.
information to identify neglect may be obiained during the prior
testing. If the patient has a severe visual loss preventing visual 1 = Visual, tactile, auditory, spatial, or personal inattention
double simultaneous stimulation, and the cutaneous stimuli are or extinction to bilateral simultaneous stimulation in one
normal, the score is normal.  If the patient has aphasia but does of the sensory modalties.

appear to attend o both sides, the score is normal. The presence of
visual spatial neglect or anosagnosia may also be taken as evidence 2 = Profound hemi-inattention or extinction to more than
of abnormality. Since the abnormality is scored only if present, the one modality; does not recognize own hand or orients
item is never uniestable. to only one side of space.

PR W _ W W W N
A" Sa" _Sa B B

/.
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You know how. MAMA

TIP - TOP

Down to earth.

FIFTY — FIFTY

| got home from work. THANKS
Near the table in the dining HUCKLEBERRY
room.

BASEBALL PLAYER

They heard him speak on the
radio last night.

2. Modified Rankin _Scale (mRS): Is a clinician-reported measure of global

disability that has been widely applied for evaluating recovery from stroke and as a
primary end point in randomized clinical trials (RCTs) of emerging acute stroke
treatments.

The mRS was published in 1988 and consists of 6 categories (grades 0 to 5) rather than
5 for the RS (original Rankin Scale); an additional category, grade “6” denoting death, is
usually incorporated into the mRS for RCT purposes. In the mRS: grade 1 of the original
RS (“no significant disability”) is replaced by 2 grades, 0 and 1, with grade 0 describing
patients without symptoms and grade 1 describing patients without significant disability
“despite symptoms.” This finer discrimination of mild strokes increases the usefulness of
the mRS in evaluating RCTs of acute stroke interventions. Additionally, grade 2 in the
MRS (“unable to perform all previous activities”) is more definitive compared with that
grade of the RS (“unable to carry out some of previous activities”).

A “favourable” outcome defined as mRS grade 1 or 2 was estimated to be more
powerful than dichotomization at higher grades.

Inter-rater reliability with the mRS is moderate and improves with structured interviews
(K= 0.56 versus 0.78); strong test-re-test reliability (k=0.81 to 0.95) has been reported.
Numerous studies demonstrate the constructed validity of the mRS by its relationships
to physiological indicators such as stroke type, lesion size, perfusion and neurological

impairment.*

Banks JL, Marotta C a. Outcomes validity and reliability of the modified Rankin scale: implications for stroke clinical
trials: a literature review and synthesis. Stroke. 2007 Mar; 38(3):1091-6.
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MODIFIED Patient Name:
RANKIN Rater Name:
SCALE (MRS) Date:

Score Description

0 Mo symptoms at all

L No sigmificant disability despite symptoms: able to carry out all usual duties and activities

2 Slight disability; unable to carry out all previous activities, but able to look after own affairs
without assistance

3 Moderate disability; requinng some help, but able to walk without assistance

4 Moderately severe disability; unable to walk without assistance and unable to attend to own bodily
needs without assistance

5 Severe disability; bedridden, incontinent and requiring constant nursing care and attention

B Dead

TOTAL (0-6):
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3. Informed consent

Titol de I'estudi: Estudi per a la prediccid del creixement de 'hemat  oma i I'evolucié dels

pacients amb hemorragia cerebral mitjancant I'is de la TC cranial amb un bolus de

contrast

Aquest consentiment informat, del qual se li ha entregat una copia, resumeix quins son els
objectius de l'estudi i quina és la seva participacio. Si vosteé vol més detalls sobre I'estudi,
pregunti lliurement a l'investigador i prengui’'s tot el temps necessari per a llegir i entendre

aquest document.

L’hemorragia cerebral és una malaltia que tot sovint comporta una elevada mortalitat o
possibilitat de sequeles en els pacients que la presenten. Un fet comi( és que I'hematoma
cerebral presenta un creixement del seu tamany durant les primeres 3 a 6 hores de
presentacio. Aquest creixement pot produir la compressio de les estructures adjacents portant a
un rapid deteriorament neurologic. Fins al moment no existeix cap prova d'imatge que sigui
capag¢ de predir en quins pacients es produira aquest creixement i I'evolucié dels pacients. En
aquest estudi es pretén esbrinar si determinades técniques de Tomografia Computeritzada
(TC) i d’ Angiografia per TC poden ajudar a predir el creixement de 'hnematoma durant les

primeres hores i també I'evolucié clinica dels pacients als 3 mesos.

Voste pot participar en aquest estudi si ha patit una hemorragia cerebral. La seva participacio
en I'estudi durara tres mesos. Vosté rebra el mateix tractament que rebran la resta de pacients
amb una hemorragia cerebral. Vosté sera examinat per un neurOleg que li realitzara una
exploracié neurologica, un electrocardiograma, una analitica de sang i una TC cranial per
confirmar que ha presentat una hemorragia cerebral. Després de la TC cranial estandard, se li
administrara un contrast via sanguinia (si no hi ha cap contraindicacié) per a realitzar un
angiograma, que permet visualitzar les artéries del cervell. Posteriorment es realitzara una TC
cranial a les 24 hores de [linici dels simptomes. Si en qualsevol moment es detecta un
empitjorament neurologic es realitzara de forma urgent una TC cranial. Durant el seu ingrés
hospitalari es realitzaran les proves necessaries per a investigar la causa de la seva malaltia,
com es fa a la resta de pacients. Després de l'alta hospitalaria es fara un seguiment clinic i se’l
citara per a una visita de control al mes i als 3 mesos. Durant aquesta visita es realitzara una

exploracié neuroldgica.
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Criteris d’exclusio:

Vosté no pot participar en I'estudi si:
- Té una malaltia al rony6
- Els simptomes pels que consulta es van iniciar 6 hores abans de I'arribada a I'’hospital
- L’hemorragia cerebral és molt extensa, és a dir superior a 100 cc
- Té un tumor o una malformacio vascular al cervell
- Presenta una malaltia greu o terminal
- Esta embarassada
- Presenta una malaltia neurologica que dificulta la seva avaluacié en I'estudi

- Esta prevista la realitzacio de cirurgia de 'hematoma en les segiients 24 hores

Riscos o efectes adversos

Voste pot presentar efectes adversos lleus deguts a I'administracio del contrast, que
generalment passen de seguida. Aquests efectes adversos poden ser sensacié d’escalfor,
nausees, vomits, alteracions del gust....Generalment no requereixen tractament o bé responen
rapidament al tractament administrat. En rares ocasions poden presentar-se efectes adversos
greus.

Donat que es realitza una angiografia per TC hi ha un increment en la radiacié rebuda en
comparacio a si es realitza Unicament una TC cranial. El risc degut a I'increment de la radiacio
és molt petit.

Les dones embarassades no poden ser incloses en I'estudi. Les dones lactants no poden donar
el pit fins passades 24 hores, per tal d’eliminar el contrast.

Si vosté participa en aquest estudi pot 0 no pot tenir efectes beneficiosos derivats de la inclusié
en l'estudi. La informaci6é que s’obtindra en aquest estudi pot ajudar a identificar predictors del
creixement de I’hematoma que podrien ajudar per a trobar nous tractaments en el futur per

pacients amb hemorragia cerebral.

Confidencialitat

La informacié (clinica i de neuroimatge) recollida sera confidencial. Les imatges obtingudes
seran emmagatzemades de forma confidencial en una base de dades, a partir de la qual es
podran fer analisis i publicacions posteriors que ajudin a fer conéixer a la comunitat cientifica
les troballes resultants de l'estudi. Vosté té el dret de contactar amb els investigadors en
gualsevol moment i retirar les imatges i la seva informacio clinica de la base. També, en cas de
mort, la seva familia pot sol-licitar aquesta informacio.

Els resultats d’'aquest estudi poden ser presentats en congressos i en publicacions, pero la
seva identificaci6 no sera mai revelada. La identificaci6 de les imatges sera sempre

confidencial.
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La seva participacio en I'estudi no comportara compensacions economiques. En el cas que no
acceptés participar en l'estudi, se seguira el maneig diagnostic i terapéutic habitual per la

malaltia que vosté presenta.

Consentiment

La seva signatura en aquest document indica que vosté ha entés la informacio en relacié a la
seva participacié en aquest estudi de recerca i que esta d’acord en participar. En qualsevol
moment pot retirar-se de I'estudi sense que aquest fet afecti el seu tractament médic. En cap
moment aquest document allibera als investigadors o a les institucions implicades, de les seves
responsabilitats legals i professionals. En qualsevol moment pot sol-licitar qualsevol aclariment
sobre la seva participacio dins I'estudi.

Si té qualsevol pregunta sobre I'estudi pot contactar amb Dra Silva.

Signatura del participant

o representant legal Nom Data

Signatura de l'investigador Nom Data
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