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ABSTRACT

Aims: To correlate the Blood pressure and the ICH score with the functional outcome at 90 days in cases of spontaneous hypertensive intracerebral

hemorrhage.

Settings and Design: An Observational study where a total of 50 consecutive cases of Hypertensive Intracranial hemorrhage were studied from a

tertiary hospital of Command Hospital of Command Hospital.

Methods and Materials: The admission Blood pressure was measured along with the calculation of ICH score. This was correlated with the

functional score at 90 days.
Statistical analysis: Analysis of Variance (ANOVA).

Results: A total of 50 patients were studied. There was a strong correlation of the MAP at 72hrs with the outcome at 90 days in the subjects who
were undertaken MAP lowering therapy as compared to those in whom MAP was not lowered. This study showed that the ICH score had a
significant effect on outcome the higher the score, the worse was the outcome..

Conclusions: It was observed that admission BP and BP at 72 hours post symptom onset and the ICH score had a bearing on the functional outcome

at90 days.
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Intracerebral hemorrhage, Mean arterial pressure (MAP), Hematoma
Introduction (12) The European Stroke Initiative Guidelines recommend a target

Intracerebral hemorrhage (ICH) is the second most common cause of
stroke and accounts for 8% to 15% of strokes in the world with an
estimated incidence of 10 to 25 per 100 000 persons. (1-3) Despite
advances in the field of stroke and neurocritical care,(4) the 30-day
mortality has not changed significantly over the past 20 years.(3)
Indeed, ICH has the highest rates of dependence or death among stroke
types and proven treatments are lacking. Hematoma expansion in the
early phase of the illness contributes to the morbidity and mortality.

One of the major determinants of hematoma expansion is uncontrolled
hypertension. Lowering blood pressure (BP) is commonly practiced to
prevent hematoma enlargement in patients with intracerebral
hemorrhage (ICH). Besides hematoma growth, other
pathophysiological processes occur in the setting of ICH and may
serve as potential therapeutic targets. In the acute period after ICH, a
rapid rise in intracranial pressure (ICP) from an expanding hematoma
may reduce cerebral perfusion pressure. Adequacy of the perfusion of
the brain is represented by a normal cerebral perfusion pressure (CPP).
This is derived from Mean arterial pressure (MAP) minus ICP. Hence
if raised ICP is managed by standard means then CPP is dependent on
MAP. Current guidelines for managing blood pressure state that the
MAP should be treated if it crosses 130 mm of Hg. This higher MAP
has been fixed due to the fear of a drop in CPP if MAP is lowered
drastically leading to worsening of deficits. There is scope for lowering
the BP even further as shown in some studies which improved outcome
with lower BP. Current guidelines for the acute management of ICH
provide an indication of perceived harm associated with “very high”
BP levels but also highlight ongoing uncertainty over what is the
optimal BP in this condition. (10) Definitive evidence to support such a
low-cost and widely applicable treatment is urgently required for ICH,
because the only currently proven management strategy is stroke unit-
based supportive care and rehabilitation.

Since phase III clinical trial data are lacking, recent guidelines do not
have Class I recommendations for blood pressure reduction in ICH.

mean arterial pressure (MAP) of 125 mmHg in patients with a history
of hypertension and 110 mmHg in those without a history of
hypertension. The American Heart Association Guidelines
recommend keeping MAP at less than 130 mmHg while maintaining
cerebral perfusion pressure at more than 60 mmHg in patients with
elevated intracranial pressure. A goal MAP of 110 mmHg is
recommended for patients without elevated intracranial pressure.
There has therefore been considerable controversy regarding the initial
control of BP after the onset of ICH.

This study has been designed to test the correlation of Blood pressure
on admission and ICH score and outcome measure at 90 days in cases
of intracerebral haemorrhage. The study intends to evaluate the factors
which has an effect on the functional outcome at 90 days and also to
evaluate the contribution of the mean arterial pressure (MAP) both on
admission and at 72 hrs on the outcome.

Aims

To correlate the admission Blood pressure and the ICH score with the
functional outcome at 90 days in cases of spontaneous hypertensive
intracerebral hemorrhage

Objectives

This single centre observational study in patients with spontaneous

hypertensive intracerebral hemorrhage have the following objectives

a) Tomeasure the MAP onadmission in the patients.

b) To evaluate the MAP at 72hrs after admission & treatment
initiation

¢) Tocalculate the ICH score on admission

d) To compare late outcome at 90 days as assessed by modified
rankin scale & clinically.

Materials and Methods
The study has been conducted at tertiary hospital Command Hospital
(Eastern Command) Kolkata. A total of Fifty (50) consecutive subjects
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of hypertensive intracerebral hemorrhage have been study subjects

Inclusion criteria

a) Spontaneous hypertensive intracerebral hemorrhage
b) Duration <72 hrs from time of onset

Informed written consent taken from the subject/NOK

Exclusion criteria
Brain death on admission

MAP measurement at initiation of therapy:

MAP measurement to be confirmed by three consecutive readings 5
minutes apart. The standard manual mercury sphygmomanometer was
used & all the recordings were done by either the Physician or the
treating Neurologist. It was ensured that the average of 3 readings of
MAP taken were from the same physician to prevent any variability.

BP lowering protocol: The drug administered to lower the BP would
be any of the standard recommended drugs used for treating
hypertensive related emergencies. The subsequent switch to oral drug
would be at the discretion of the treating neurologist and will be any
one of the standard drugs used. The aim would be to maintain the MAP
at orbelow 130 mm Hg.

Monitoring: Monitoring at the end of 72 hours would be done by
firstly, a repeat CT scan to document any increase in hematoma size if
indicated due to clinical deterioration and secondly by clinical
examination to document any worsening.

Calculation of ICH volume:- The volume of hematoma was
calculated using the software available on-line which uses the
parameters of maximum length, breadth & the number of slices of the
10mm cuts on which the hemorrhage was visible on the plain CT scan.

Evaluation of mass effect & midline shift on CT scan:- The CT mass
effect was calculated by the amount of midline shift in millimeters as
observed on the plain CT head.

Calculation of ICH score:- The ICH score was calculated on
admission based on the five parameters given below & tabulated
accordingly. The maximum score is 6 & the minimum score is 0. The
ICH score predicts 30-day mortatlity & the higher the score, higher the
mortality.

Component Points
GCS score
3-4 2
5-12 1
13-15 0
ICH volume (cm*)
>30 1
<30 0
IVH
Yes 1
No 0
Infratentorial origin of ICH
Yes 1
No 0
Age (y)
>80 1
<80 0

Protocol for raised ICP: During this period raised intracranial
pressure (ICP), defined by mass effect or any midline shift on a plain
CT brain, was be treated as appropriate using standard therapy which
included a) Head end elevation to atleast 30 degree b) Hyperventilation
with target PCo2 =30 — 35 mmHg & either Mannitol 20% dose 0.25 —
1Gm/kg or Hypertonic saline (3%) in appropriate doses as deemed
necessary by treating neurologist. The subjects who had intra-
ventricular extension underwent External ventriculostomy device
(EVD) when indicated. In cases where there was infra-tentorial
hemorrhage was present, hematoma evacuation was undertaken
whwnever feasible as per the discretion of the Neurosurgeon.

Outcome at 90 days: All patients were followed up at 90 days when
outcome was assessed using modified Rankin Scale. Analysis was by
intention to treat. A statistical analysis was be done and the correlation

of the level of MAP with the outcome at 90 days was assessed.
Statistical analysis of outcome assessment was done at CHEC Kolkata
by the approved biostatistician.

Results
Table 1 —Baseline characteristics of variables

Variables Mean |Median| SD | Min. | Max.
Age (years) 66.5 66 6.6 54 80
GCS on admission 9.0 9 33 4 13
MAP on admission 128.7 128 7.3 112 | 148
(mm Hg)

MAP at 72 hrs (mm Hg) 120.7 118 6.4 | 112 | 131
CT hematoma volume 47.9 45 17.9 15 90
(cmm)

CT mass effect shift (mm) 5.8 6 4.0 0 15

* The baseline characteristics of the study population has been
shown as above. The mean age was 66.5 yrs with a SD 0of 6.6 & the
median age was 66 yrs. The mean & median values of GCS were 9
with a SD of 3.3 with a minimum score of 4/15 & maximum of
13/15.

*  The mean & median MAP on admission were 128 mmHg with a
SD of 7.3 with a minimum of 112 mmHg & maximum 148 mmHg.
The MAP at 72hrs was a median of 118 mmHg with a SD of 6.4.
The minimum & maximum MAPwere 112 & 131 mmHg.

The CT hematoma volume values were such that, mean was 47.9 cmm
& amedian of 45 cmm. The maximum volume was 90 & minimum 15
cmm. The median CT mass effect was 6 mm shift with a maximum of
15 mm & minimum of zero
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Figure 1-Distribution of MAP on admission

e The MAP on admission had the maximum frequency scattered
between the range of 120 — 145 mmHg. The maximum distribution
were in the range of 125 mmHg with the next highest being at 128
mmHg. There were about 5 subjects with an MAP of 120 mmHg
and one had a value of around 110 mmHg. There were five subjects
witha MAP of more than 140 mmHg.
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Figure 2 —Distribution of MAP at 72 hrs

* The plotting of the values of MAP at 72hrs revealed that the
distribution was at both extremes of higher & lower values. There
were about 24 subjects in the range of MAP between 112 — 118
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score of 1. There were a total of fifteen subjects with a score range

mmHg with about 10 of them having MAP around 115 mmHg.
There were 23 subjects whose MAP ranged between 122 — 132
mmHg with one (1) subject having MAP more than 130 mmHg.
The lowest MAP recorded was 112 mmHg in one subject.
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Figure 3 —Distribution of CT Hematoma volume

The distribution of CT hematoma had a peak at a value of 45 cmm
with 12 subjects having the same. There were seven patients with a
volume of less than 30 cmm. There were thirteen (13) subjects
with a volume of more than 60 cmmm.
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3and4.

Table4—ICPlowering therapy used

Type of ICP lowering therapy n %
EVD & Hypertonic saline 2 4
EVD & Mannitol 5 10
Hematoma evacuation & Mannitol 2 4
Hypertonic saline 6 12
Mannitol 35 70
Total 50 100
40
35
30
gas
CEL]
g 15
10
5
ol
EVD & EVD & Hematoma Hypertonic Mannital
Hypertonic Mannitol  evacuation & saline
saline Mannital
Type of ICP lowering therapy

Table2—MAPlowering used

Use of MAP lowering n Yo

No 24 48.0
Yes 26 52.0
Total 50 100.0

Figure 6 —ICPlowering therapy used

¢ The commonest ICP lowering therapy used was Mannitol which
was used in thirty five subjects. The agent Hypertonic saline alone
was used in six subjects, while EVD was used along with the same
in two subjects. The agent mannitol was combined with EVD in
five subjects, while hematoma evacuation was done in two
subjects.

Table 5S—Modified Rankin scale at 90 days
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Figure4—-MAPlowering used

There were twenty six (26) subjects in whom MAP lowering
therapy was used which was about 52 %. In twenty four (24)
subjects, the MAP lowering was not done which was about 48 %.

Modified Rankin scale at 90 days n Y%
1 5 11.4
2 12 27.3
3 10 22.7
4 2 4.5
5 3 6.8
6 12 27.3
Total 44 100.0
30 273 273
25 227
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Modified rankin scale at 90 days

Figure 7—Modified Rankin scale at 90 days

There were five subjects with a mRs of 1, while twelve subjects
had an mRs of 2. There were a total of ten subjects who had mRs of
3, while two had a score of 4. There were twelve subjects who did
not survive, which resulted in an mRs of 6.

Table 6 — Modified Rankin scale at 90 days with MAP lowering

Table 3 ICH Score
ICH score n %

0 1 2.1
1 7 14.6
2 22 45.8
3 9 18.8
4 6 12.5
5 3 6.3

Total 48 100
50
45
40

E 35

g 30

£15

g 20

& 15 -
10
5 4
0l

o 1 n m n v
ICH score

Figure S—ICH score

»  There were twenty two subjects with an ICH score of 2, while three
had a score of 5. One subject had a score of zero while seven had a
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Modified Use of MAP lowering Total p value
Rankin scale| No Yes
at 90 days n % n % n %
1 0 0 5 21.7 5 11.4 | 0.030
2 6 28.6 6 26.1 12 | 273
3 3 14.3 7 304 | 10 | 227
4 2 9.5 0 0 2 4.5
5 3 14.3 0 0 3 6.8
6 7 33.3 5 217 | 12 | 273
Total 21 100 23 100 | 44 100

The use of MAP lowering was compared with mRs for each value
from 1 —6 with variables of yes or no.

It was found that the correlation of the same was statistically
significant in that, out of a total of fifteen (15) subjects who had a
worse mRs of 5 — 6, there were 10 subjects in the group when MAP
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was not lowered while it was only five (5) in the other group.

» Similarly, out of a total of nineteen (19) subjects with a good mRs
of 1 — 2, there were only six (6) in the group without MAP
lowereing while the other group had eleven (11) subjects

*  Theprobability value P=0. 030.

Table 7—Modified Rankin scale at 90 days with ICH score

MRS ICH score Total p value
score 0-2 >2
n % n % n Y%
1-2 14 51.9 3 18.8 17 39.5 | 0.002

3-4 9 333 2 12.5 11 25.6
5-6 4 14.8 11 68.8 15 34.9
Total 27 [100.0 | 16 | 100.0 | 43 100.0

*  The ICH score was compared with mRs for each value after sub-
grouping from 1-2, 3-4 & 5-6 with values from 0-2 and 2 or more.

» It was found that the correlation of the same was statistically
significant in that, out of a total of fifteen (15) subjects who had a
worse mRs of 5 — 6, there were eleven (11) subjects in the group
which had ICH score of >2 while it was only four (4) in the other
group.

»  Theprobability value P=0. 002

Table 8 —Modified Rankin scale at 90 days with all parameters

Analysis of variance (ANOVA) to compare between modified
Rankin scale at 90 days and other scale parameter
Scale variables Sum of | df | Mean| F | P value
Squares Square
Age (years) |Between Groups | 824.0 5| 164.8 | 5.69 | 0.001
Within Groups 1101.2 | 38| 29.0
Total 1925.2 | 43
GCS on Between Groups | 223.3 5| 44.7 | 7.18 | 0.0001
admission  [Within Groups 236.3 | 38| 6.2
Total 459.6 | 43
MAP on Between Groups | 224.9 51 450 | 0.73 | 0.602
admission  [Within Groups | 2327.0 | 38| 61.2
(mmHg)  Topa] 25519 | 43
MAPat 72  |Between Groups | 463.0 51 926 | 275 | 0.035
hrs (mm Hg) [Within Groups | 1076.1 | 32| 33.6
Total 1539.1 |37
CT Between Groups | 4999.2 | 5| 999.8 | 3.74 | 0.008
hematoma  [Within Groups 9884.8 | 37| 267.2
volume Total 14884.0 | 42
CT mass Between Groups | 150.3 51 30.1 | 2.02 | 0.098
effect shift  [Within Groups 566.5 | 38| 149
(mm) Total 7168 | 43

* The analysis of variance done by ANOVA revealed that the
variables which were not significant statistically were MAP on
admission with a probability value P = 0.602 and CT mass effect
with a Probability value P=0.098.

* The variables which were statistically significant were the
following Age, GCS on admission, MAP at 72hrs and CT
hematoma volume.

*  The GCS on admission had the most significant effect on the mRs
at 90 days followed by age and CT hematoma volume.

Discussion

This single centre observational study was done to correlate the
admission blood pressure with the functional outcome at 90 days
(Modified rankin Scale) and evaluate the variables in the outcome.

It was observed that age was a significant variable in the outcome and
that higher the age, the worse was outcome at 90 days as seen in the
higher mRs score. The independent analysis by ANOVA also
confirmed that age had a significant impact on the outcome at 90 days.

The Glasgow coma score (GCS) on admission had a significant
bearing on the outcome at 90 days as was found in this study that the
lower GCS, which portends a lower sensorium was strongly
associated with higher mRs at 90 days which meant that the functional
outcome was poor.

The evaluation of MAP on admission had shown that the higher MAP
was associated with a higher mRs which means a poorer functional
outcome eventhough this contribution by MAP on mRs was not

statistically significant.

There was a strong correlation of the MAP at 72hrs with the outcome at
90 days in that the subjects who were undertaken MAP lowering
therapy to achieve a target below 130 mmHg and in whom it was
achieved had better outcomes at 90 days as shown in the lower mRs
scores as compared to those in whom MAP was not lowered.

This difference was statistically significant eventhough the exact range
of the MAP for which the better outcome in mRs started could not be
ascertained.

The reason for the admission MAP being not significantly affecting the
outcome can be that the MAP on arrival to the hospital is affected to
some extent by the reactionary elevation or reactionary hypertension
and would have caused some degree of elevation if not entirely.

This study also demonstrated that the factors like hematoma volume,
mass effect or presence of infra-tentorial hemorrhage had a significant
effect on the outcome at 90 days in that the higher the hematoma
volume or mass effect or presence of infra-tentorial bleed had higher
mRs score correlating with a poor outcome. This effect was also very
significant statistically.

This study showed hence that the ICH score which incorporates the
variables given above had a significant effect on outcome in that, the
higher the score, the worse was the outcome.

There was no difference in the outcome in the usage of different means
of reducing the ICP whether it was Mannitol, Hypertonic saline or
EVD with or without these two agents when given in appropriate
circumstances.

This study demonstrates that the factors which has a significant bearing
on the outcome at 90 days are the following

a)Age

b) Sensorium on admission—GCS

¢) MAP at 72 hrs when MAP was lowered

d) The volume of hematoma

e) Infra-tentorial hemorrhage

f) CT mass effect

g)ICH score

The present study has shown that one of the important factors
determining the functional outcome is the MAP after 72 hrs and any
measures to lower the MAP if undertaken to bring it in the range of 130
mmHg. This is apart from the fact that there are other determinants in
the form of age, GCS on admission, ICH score & hematoma volume
which has a significant effect on the outcome at 90 days.

Since phase 111 clinical trial data are lacking, recent guidelines do not
have Class I recommendations for blood pressure reduction in ICH.
(62) The European Stroke Initiative Guidelines recommend a target
mean arterial pressure (MAP) of 125 mmHg in patients with a history
of hypertension and 110 mmHg in those without a history of
hypertension.(11)

The American Heart Association Guidelines recommend keeping
MAP at less than 130 mmHg while maintaining cerebral perfusion
pressure at more than 60 mmHg in patients with elevated intracranial
pressure. (11) A goal MAP of 110 mmHg is recommended for patients
without elevated intracranial pressure.

Summary and Conclusions

This single centre observational study was done to correlate the
admission blood pressure with the functional outcome at 90 days
(Modified rankin Scale) and evaluate the variables in the outcome.

A total of fifty (50) subjects were studied for a period of about two

years and a total of twelve (12) subjects could not complete the 90 days

follow-up as they could not survive which resulted in the data available
from the remaining thirty eight (38) at the end of 90 days.

The following conclusions can be drawn from this study.

1) Increasing age is an important adverse prognosticating factor in
Hypertensive ICH, higher the age, the worse the functional
outcome.

2) The sensorium on admission was also an important
prognosticating factor with lower the GCS, the worse the outcome

3) The MAP at 72hrs on admission was one of the factors which had
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5)

6)

an impact on the outcome with higher levels associated with poor
outcome.

Other factors which were adversely affecting the outcome were
ICH volume, Infra-tentorial bleed & CT mass effect which in
combination would consist the formulation of ICH score.

The co-morbidities which were present did not affect the outcome
significantly so also the sexual differences.

The intra-venticular hemorrhage did not affect the outcome
significantly.
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