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Abstract

Background: A  Stroke, also known as a
Cerebrovascular Accident, is a heterogeneous condition
characterized by an abrupt onset neurologic deficit
caused by a focal vascular cause. Hypertension increases
the risk of Stroke manifold. Acute Hypertensive
response is also seen post a Cerebrovascular accident in
the acute setting. Admission Systolic Blood pressure
also serves as a predictor for infarct volume. Blood
Pressure variability also seems to have an effect on the
functional outcome in these outcomes. This study aims
to investigate and determine whether there is an

association between mean Systolic blood pressure during

the first 72 hours of admission and functional outcome
in Acute Ischaemic Stroke patients.

Methods: This study is a prospective observational
study done at a tertiary care hospital. Diagnosed cases of
Acute Ischaemic Strokes were enrolled in the study.
Blood pressure was monitored closely post admission
and Blood pressure variability was measured. This was
then correlated with the functional outcome in such
cases. The duration of the study was 2 years.

Results: A total of 122 patients with acute ischaemic
stroke were included in the study. The mean age of the
patients was 59.48 + 14.28 years. We found significant

(p- <0.001) association between favorable outcome and
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the group of patients in whom Mean Systolic blood
pressure was within the range of 140-180 mm Hg during
the first 72 hours of admission as opposed to the groups
in whom Mean systolic blood pressure was outside this
range.

Conclusion: Finding a Correlation between Short Term
Blood Pressure Variability and outcome in cases of
Acute Ischemic Strokes will help us in reducing
Morbidity and Mortality in cases of Acute Ischemic
Strokes.

Keywords: Cerebrovascular accident, Acute Ischaemic
Stroke, Blood pressure, Blood pressure variability.
Introduction

Stroke is the most common cause of death and disability
in the world. It's a disease with a lot of comorbidities and
a coagulation problem. [1] Hypertension increases the
risk of having a stroke manifold. Hypertensive Response
is seen in acute setting in 60 percent of both Ischaemic
and Haemorrhagic stroke cases within the first 24 hours
of the stroke. The Blood Pressure is at its highest at the
time of admission and gradually decreases over time as
the Stroke progresses. [2]

This is a self-limiting response that is linked to a poor
outcome. Small lumen diameter and increased Vaso
constriction of cerebral arteries and arterioles in acute
stroke can increase the perfusion deficit and impair
collateral perfusion, resulting in increased infarction and
a poor outcome. As a result, admission systolic blood
pressure is a predictor of infarct volume. [3]

Myogenic tone in the ipsilateral cerebral hemisphere
controls cerebral autoregulation of blood pressure. Brain
autoregulates cerebral blood pressure between 60-160
mm hg of Systolic blood pressure during a perfusion
fluctuation phase. The cerebral blood flow becomes

dependent on arterial pressure beyond this range. Due to
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diminished penumbra and poor collaterals, cerebral
infarction is larger in hypertensive patients. Furthermore,
large fluctuations in blood pressure are linked to a higher
risk of death after 90 days. Blood pressure variability
(BPV) is the variation in blood pressure over time. [4]

In Acute Strokes, systolic BP variability (not diastolic)
for the first 24-48 hours is linked to poor functional
outcomes. [5]

The main conundrum in Acute Stroke Management is
whether to treat hypertension aggressively or not - on a
long-term basis.
Symptomatic Haemorrhage (Haemorrhagic  Trans
formation of Infarct), Cerebral Edema, and poor
recanalization of the infarct-related artery are all
symptoms of high blood pressure. Hypo tension, on the
other hand, impairs cerebral circulation and jeopardizes
penumbra mid supply. In the days following an
Ischaemic Stroke, increased Systolic Blood Pressure
Variability is linked to a worse outcome. [6] Extremes of
blood pressure should therefore be avoided.

In a retrospective analysis of the International Stroke
Trial, patients presenting with an average Systolic Blood
Pressure of 140 - 180 mmHg in the acute phase of
ischaemic strokes had the lowest likelihood of death or
dependency at 6 months.

In the initial hours after a stroke, there is a U-shaped
relationship between stroke outcome and blood pressure.
[7] Systolic Blood pressure between 140- and 180-mm
Hg, there is the lowest risk of a poor outcome. There is a
16 percent increase in the risk of death in 14 days for
every 10 mm Hg drop in systolic blood pressure outside
of this range and a 5% increased risk of dependency, as
well as a 5% increased risk of death within 14 days for
every 10 mm Hg increase in Systolic Blood Pressure

beyond this range. [8]
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As a result, we proposed to investigate and determine
whether there is an association between mean Systolic
blood pressure during the first 72 hours of admission and
functional outcome in Acute Ischaemic Stroke patients.
Material and methods

e A Prospective Observational study was conducted
in a tertiary care hospital in Maharashtra, India. All
patients of Acute Ischaemic Stroke admitted in ICUs and
who fulfill the inclusion criteria were selected for the
study.

Inclusion criteria

1. Patients above 18 years of age who have been
diagnosed as Acute Ischaemic Stroke.

2. Patients admitted in ICU in the hospital.

Exclusion criteria

1. Patients with Stroke due to other causes like —
Haemorrhage, Infection, and Malignancies.

2. Patients with admission time NIH Stroke Scale
Score Of more than 20 (21-42 — Severe Stroke Cases)
were excluded from the study.

3. Patients who do not give consent for the study.
Methodology

After ethical committee clearance, 122 diagnosed cases
of Acute Ischaemic Stroke admitted in the Intensive
Care Units and who fulfilled the inclusion criteria were
selected. Detailed clinical history of patients was taken
and 6 hourly blood pressure was measured during the
first 72 hours of admission.

The Blood Pressure Variability for the first 72 hours was
measured in terms of Mean and Standard Deviation.
Stroke Severity on admission and discharge was
measured using the NIH Stroke Scale.

On the 30" day of admission, the Functional Status of
these patients was be measured by using the Modified

Rankin Scale.
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Statistical analysis

The above Data was then be compiled and Chi Square
Tests was used to find out if any correlation exists
between Blood Pressure Variability and Functional
Outcome in cases of Acute Ischaemic Strokes.

Results

Demographic details

A total of 122 patients with acute ischaemic stroke were
included in the study. the mean age of the patient was
59.48 + 14.28 years, most (55 (45.1%) of the patient
belong to each group category of 61 to 80 years,
followed by 46 (37.7%) between 40 to 60 years, 14
(11.5%) were <40 years and only 7 (5.7%) where about
the age of 80. (Table 1) out of total 122, 87 (71.312%)
patients were males and 35 (28.69%) were females with
male to female ratio of 2.49:1. (Table 2)

Table 1: distribution of patients as per age group

Age category Frequency Percent

<40 14 115

40-60 46 37.7

61-80 55 45.1

>80 7 5.7

Total 122 100.0
Table 2: Gender distribution

Gender Frequency Percentage

Male 87 71.31

Female 35 28.69

Out of the total 122 patients included, there were 92
patients with underlying comorbidities. Hypertension
was present in 64 (52.5%) and diabetes was present in
44 (36.1%) patients with acute ischaemic stroke. (Table
3and 4)
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Table 3: Distribution of patient as per presence or Table 6: distribution of patient as per outcome

absence of comorbidities Outcome Frequency Percent
Co-morbidities Frequency Percent Good 93 76.2
Yes 92 75.4 Poor 29 23.8
No 30 24.6 Total 122 100.0
Total 122 100.0 We found significant (p- <0.001) association between
Table 4: distribution of comorbidities favorable outcome and the group of patients in whom
Frequency Percent Mean Systolic blood pressure was within the range of
Diabetes mellitus 44 36.1 140-180 mm Hg during the first 72 hours of admission
Hypertension 64 525 as opposed to the groups in whom Mean systolic blood

The systolic blood pressure was measured in all

pressure was outside this range.

participated acute ischaemic stroke patients and shown Table 7:

in table number 5 also presented graphically. Out of 122 Range Good Poor p-
majority (78 (63.9%)) of patients’ blood pressure was in Outcome | Outcome value
the range of 140 to 180 mmHg, followed by 34 (27.9%) <140 |22 12

patients with systolic blood pressure of <140 mmHg and Range >180 3 7 <0.001
10 (8.2%) patients having systolic blood pressure of of SBP | 140- 63 10

>180 mmHg. 180

Table 5: distribution of patients according to range of Graph 1:

SBP

Mean Systolic Blood Pressure and Functional Outcome

The patients were distributed according to the outcome
as good or poor (As per Modified Rankin Scale — Good
outcomes had a mRS of less than 3 while poor outcomes
had an mRS of more than or equal to 3) and presented
graphically and in table number 6. Good outcome was
reported among 93 of 122 (76.2%) patients while poor
outcome was reported in 29 (23.8%) of patients with

acute ischaemic stroke.
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Range of SBP (mm HG) Frequency Percent
<140 34 27.9 *
140-180 78 63.9
>180 10 8.2 B
Total 122 100.0 ; I

Mean SBP (140-180) Mean SBP (Qutsidethe

desired range)

B Good Outcome Poor Outcome

Discussion

The second most common cause of death worldwide is a
stroke. High rates of morbidity, mortality, and disability
are its defining characteristics. Stroke is currently a
significant global public health issue that places a
significant financial burden on families and society. The

most frequent type of stroke, accounting for between
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60% and 80% of all cases, is an acute ischaemic stroke
(AIS). [9, 10]

Blood pressure variability (BPV), rather than absolute
systolic (SBP) and diastolic (DBP) blood pressure levels,
is a separate predictor of stroke outcome. While the
prognostic significance of DBP variability is still
debatable, this association is stronger with SBP
variability. [11,12]

The present study was done to assess the effect of short-
term blood pressure variability on functional outcome in
patients with acute ischaemic stroke, and to determine
the association between Systolic mean blood pressure
over the period of the first 72 hours of admission and
functional outcome. A total of 122 patients with acute
ischaemic stroke were included in the study. The
patient's mean age was 59.48 = 14.28 years, with the
majority (55, or 45.1%) falling into the age range of 61
to 80 years. There were 87 (71.312%) males and 35
(28.69%) females among the 122 patients, for a male-to-
female ratio of 2.49:1.

On admission, the median NIHSS score was 4 (IQ range:
2-8), with a mean of 5.45 + 4.04. A total 122 patients
included, there were 92 patients with some
comorbidities; hypertension was present in 64 (52.5%)
and diabetes was present in 44 (36.1%) patients with
acute ischaemic stroke.

Yang C. [13] et al. reported the same fundamental
characteristics among 367 eligible patients with an
overall mean age of 66.6 years, a female prevalence of
34.3 percent, and a presence of diabetes in 99 patients.
The NIHSS score at admission was 7, with an
interquartile range of 3 to 14.

According to a study by Zhang Y [14] et al, the majority
of the patients, 180 out of 542, were under the age of 70,

and there was a male predominance. This study's male to
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female ratio was also 1.75:1, which is similar to the
previous studies. Out of 542 patients, 318 (58.67%) and
115 (21.22%) had a history of hypertension and diabetes,
respectively. They also disclosed a history of CHD,
atrial fibrillation, and a previous stroke in addition to
these two comorbid conditions. In their study, 407
patients (75.19%) had an admission NIHSS score of 5 or
lower.

The results of this study weigh in BPV as a target
therapeutic risk factor and have significant ramifications
for how acute ischaemic stroke patients are managed.
Our findings show that a higher risk of unfavorable
outcomes is associated with increased SBP variability up
to 72 hours after admission. The values are slightly
lower than those reported by Thatikonda N. [15] et al.
and Tziomalos K. [16] et al., who reported that 36.5
percent and 39.5 percent of patients had poor outcomes,
respectively, according to the mRS score we reported,
which showed 93 (76.2 percent) patients with good
outcomes and 29 (23.8 percent) patients with poor
outcomes.

The mechanism underlying this association is still
unknown, though. Although it is true that changes in
blood pressure contribute to tissue is chaemia and lesion
expansion, an inverse causality can also be proposed
given that severe strokes cause greater autonomic
dysfunction and, consequently, higher blood pressure
values (BPV). [17]

Pedro T. [18] et al. also found unadjusted associations
between SBP variability and poor functional outcomes at
all time points.

We found a significant relationship between favorable
outcome if mean of Systolic blood pressure was within
the range of 140-180 mm hg during the first 72 hours of
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admission as opposed to the groups where Mean SBP
was outside this range of 140-180 mm Hg.

Similar to the current study, Ahmed et al [19] in a
retrospective analysis of the Safe Implementation of
Thrombolysis in Stroke
Thrombolysis Register (SITS-ISTR), found a U-shaped

Association with mortality and dependence at 3 months.

Stroke—International

The best 3-month outcome was in patients with mean
systolic BP levels of between 140 and 150 mmHg.
Conclusion

A significant relationship was found between favourable
outcome if mean of Systolic blood pressure was within
the range of 140-180 mm hg during the first 72 hours of
admission as opposed to the groups where Mean SBP
was outside this range of 140-180 mm Hg.

Further studies with larger subjects are needed in order
to find out if these findings hold true in larger population
groups as establishing this relation will help us in
formulating Blood pressure control strategies in such
cases and ultimately help in reducing the morbidity and
mortalities in cases of Acute Ischaemic Strokes.
References

1. Boehme AK, Esenwa C, Elkind MS. Stroke Risk
Factors, Genetics, and Prevention. Circ Res. 2017; 120
(3): 472-495.

2. McManus M, Liebeskind DS. Blood Pressure in
Acute Ischaemic Stroke. J Clin Neurol. 2016; 12(2):137-
146.

3. Cipolla MJ, Liebeskind DS, Chan SL. The
importance of comorbidities in ischaemic stroke: Impact
of hypertension on the cerebral circulation. J Cereb
Blood Flow Me tab. 2018; 38(12):2129-2149.

4. Zhang T, Wang X, Wen C, Zhou F, Gao S, Zhang
X et al. Effect of short-term blood pressure variability on

functional outcome after intra-arterial treatment in acute

©2023, IJIMACR

stroke patients with large-vessel occlusion. BMC
Neurol. 2019; 19(1):228.

5. Barow E, Bout tie F, Cheng B, Cho TH, Ebinger M,
Endres M et al. 24-hour blood pressure variability and
treatment effect of intravenous alteplase in acute is
chaemic stroke. Eur Stroke J. 2021; 6(2):168-175.

6. de Haven on A, Stoddard G, Saini M, Wong KH,
Tirschwell D, Bath P; VISTA-Acute Collaborators.
Increased blood pressure variability after acute
ischaemic stroke increases the risk of death: A secondary
analysis of the Virtual International Stroke Trial
Archive. JRSM Cardiovasc Dis. 2019; 8: 2048 0040 198
56496.

7. Hubert GJ, Miiller-Barna P, Haberl RL. Unsolved
Issues in the Management of High Blood Pressure in
Acute Ischaemic Stroke. International Journal of Hyper
tension. 2013; 2013:349782.

8. McDermott M, Sozener CB. Acute Blood Pressure
Manage ment in Acute Ischaemic Stroke and Sponta
neous Cerebral Haemorrhage. Curr Treat
Neurol. 2018; 20(9):39.

9. Sun, W., Ou, Q., Zhang, Z., Qu, J.,, Huang, Y.

Chinese acute ischaemic stroke treatment outcome

Options

registry (CASTOR): protocol for a prospective registry
study on patterns of real-world treatment of acute
ischaemic stroke in China. BMC complementary and
alternative medicine. 2017; 17:357.

10. Wafa HA, Wolfe CD, Emmett E, Roth GA, Johnson
CO, Wang Y. Burden of stroke in Europe: thirty-year
projections of incidence,
disability-adjusted life years. Stroke 2020; 51:2418-27.
11. O’Donnell MJ, Chin SL, Rangarajan S, Xavier D,

prevalence, deaths, and

Liu L, Zhang H, et al. Global and regional effects of

potentially modifiable risk factors associated with acute

444

Page



Dr. Karan Singh, et al. International Journal of Medical Sciences and Advanced Clinical Research (IJMACR)

stroke in 32 countries (INTERSTROKE): a case-control
study. Lancet 2016; 388:761-75.

12. Pedro T, Pereira P, Costa AS, Almeida F, Loureiro
ML, Alfa ate T. Systolic blood pressure variability
within 120 hours of admission predicts the functional
outcomes at discharge of patients with acute ischaemic
stroke. J Neurocrit Care 2022; 15(1): 32-38.

13. Yang C, Liu K, Song Y, Gong S, Ye R, Zhang Z et
al. Day-by-Day Blood Pressure Variability Is Associated
With Neurological Functional Outcome After Acute
Ischaemic Stroke. Front Neurol. 2020; 11:566825.

14. Zhang Y, Wang H, Xu K, Wang P, Li XY, Zhao JB
et al. Ambulatory blood pressure variability within the
first 24 hours after admission and outcomes of acute
ischaemic stroke. J Am Soc Hyper tens. 2018 Mar; 12
(3): 195-203.

15. Thatikonda N, Khandait V, Shrikhande A, Singh K.
Role of 24-hr blood pressure variability as a target
therapeutic risk factor for poor functional outcome of
acute ischaemic stroke. Ann Indian Acad Neurol 2020;
23:25-31

16. Tziomalos K, Giampatzis V, Bouziana SD, Spanou
M, Kostaki S, Papadopoulou M, et al. No association
observed between blood pressure variability during the
acute phase of ischaemic stroke and in-hospital out
comes. Am J hyper tens 2016; 29:841-6.

17. Lattanzi S, Brigo F, Silvestrini M. Blood pressure
variability and stroke: a risk marker of outcome and
target for intervention. J Clin hyper tens (Greenwich)
2021; 23:103-5.

18. Pedro T, Pereira P, Costa AS, Almeida F, Loureiro
ML, Alfaiate T. Systolic blood pressure variability
within 120 hours of admission predicts the functional
outcomes at discharge of patients with acute ischaemic
stroke. J Neurocrit Care 2022; 15(1): 32-38.

©2023, IJIMACR

19. Ahmed N, Wahlgren N, Brainin M, Castillo J, Ford
GA, Kaste M, Lees KR, Toni D; SITS Investigators.
Relationship of blood pressure, antihypertensive therapy,
and outcome in ischemic stroke treated with intravenous
thrombolysis: retrospective analysis from Safe Imple
mentation of Thrombolysis in Stroke-International
Stroke Thrombolysis Register (SITS-ISTR). Stroke.
2009 Jul; 40 (7): 2442-9. doi: 10.1161/ STROKEAHA.
109. 548602. Epub 2009 May 21. PMID: 19461022.

445

Page



