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Abstract

Background: Acute ischemic stroke (AIS) is a common condition with significant consequences.
Advances in treatment modified outcome and prognosis. Aim: The present study aimed to discuss
the predictors of functional outcome of AIS after the first three months. Patients and Methods:
All the studied 131 patients had careful history taking, thorough clinical examination, and non-
contrast brain CT scans. The initial severity of the stroke and evolution after thrombolysis was
evaluated using the National Instituted of Health Stroke Scale (NIHSS). Patients were treated
with low molecular weight heparin (LMWH) or rt-PA. Functional status at three months was eval-
uated using the modified Rankin Scale. Results: The present study included 131 patients with AIS.
Favorable functional outcome was achieved in 52 patients (39.7 %) while the remainder 79 pa-
tients had a poor outcome. Using logistic regression analysis, significant predictors of poor out-
come on univariate analysis included age 2 60 years (OR:3.2, Cl: 1.3-7.9,p=0.014), presence of ath-
eromatous plaques (OR: 16.8, Cl: 4.8-58.3, p< 0.001), late initiation of treatment (OR: 10.6, CI: 3.4-
32.1,p< 0.001) and persistent occlusion (OR: 7.8, Cl: 3.2-18.8, p< 0.001). However, on multivariate
analysis, variable predictive of poor outcome included age = 60 years (OR: 32.5, Cl: 5.4-196.5, p <
0.001), presence of atheromatous plaques (OR: 9.4, Cl: 1.7-51.2, p= 0.01), late initiation of treat-
ment (OR: 10.0, CI: 1.5-67.1,p= 0.018) and persistent occlusion (OR:25.7, Cl: 6.9-95.8,p < 0.001). Con-
clusions: Independent predictors of poor outcome in AIS patients include age > 60 years, presence
of atheromatous plaques, late initiation of treatment, and persistent occlusion.
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thrombectomy were approved in 1995 and
2015 respectively(®. Intravenous thrombo-
lysis using recombinant tissue plasmino-
gen activator (rt-PA) remains the gold

Introduction

Acute ischemic stroke (AIS) is related to
6.5 million annual fatalities with significant

morbidities that profoundly impair pa-
tients and families quality of life and consti-
tutes a substantial burden on the health
care system(. The last 25 years had wit-
nessed considerable progress in manage-
ment of AIS. Intravenous chemical throm-
bolysis and intra-arterial mechanical
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standard medical treatment of AlS. It has
been evident that early recanalization of
occluded blood vessels in AIS patients by
rt-PA administration or endovascular re-
vascularization is associated with im-
proved clinical outcome and survival
rates®). rt-PA is particularly effective when
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administered within the first 4.5 hours af-
ter stroke onset. Delayed use, however, in-
creases the odds of fatal intracranial hem-
orrhage®. Assessment of cerebral hemo-
dynamics after recanalization therapy
serves to understand the pathomechanics
of cerebral re-perfusion and can help rec-
ognize patients at high-risk of recanaliza-
tion complications®). The present study
aimed to assess the predictors of func-
tional outcome in AIS patients at 3 months
after initiation of treatment.

Patients and Methods

This retrospective study was con-
ducted at the Stroke Unit, Al-Azhar
University Hospitals, Cairo Egypt. The
study protocol was approved by the
local ethical committees at both cen-
ters and informed consent was ob-
tained from the included patients or
their legal guardians before initiation
of treatment. Patients were included
in the study if they were diagnosed
with AIS. The only exclusion criterion
was uncontrolled hypertension. All
patients had careful history taking,
thorough  clinical ~examination and
non-contrast brain CT scans. The ini-
tial severity of the stroke and evolu-
tion after thrombolysis was evaluated
using the National Instituted of
Health Stroke Scale (NIHSS). Patients
were treated with low molecular
weight heparin (LMWH) or rt-PA. The
dose of administered rt-PA was 0.9
mg /kg body weight with a maximum
of 90 mg. According to protocol, 1/10
of total dose of rt- PA was given IV in
a bolus and the remaining 9/10 were
infused over 1 hour. After 24 hours of
treatment, CT scan was repeated. The
primary study outcome was early im-
provement or deterioration. Early im-
provement was defined according to
the NINDS  criteria as  4-point

improvement in the NIHSS score from
baseline values or complete resolu-
tion of neurological deficit. Significant
clinical deterioration was defined as 2-
point NIHSS deterioration, new head-
ache and vomiting developed within
24 hours post rt-PA infusion. Symp-
tomatic intracranial hemorrhage was
defined according to ECASS IIl as any
hemorrhage with neurologic deterio-
ration combined with an NIHSS score
4 points greater than either the base-
line value or the lowest value in the
first 7 days, or death®. The primary
outcome of the present study was
functional status at three months af-
ter initiation of treatment. It was
evaluated using the modified Rankin
Scale. Favorable outcome is defined
as functional independence, with no
symptoms or mild disability?). Results
obtained from this study were statis-
tically analyzed using SPSS 25 (IBM,
USA). Numerical variables were ex-
pressed as mean = SD or median and
interquartile range while categorical
data were presented as number and
percent. Comparison between cate-
gorical variables was achieved using
Chi-square test with P value less than
0.05 indicating significant results.

Results

The present study included 131 patients
with AIS. They comprised 79 males (60.3 %)
and 52 females (39.7 %). Favorable func-
tional outcome was achieved in 52 patients
(39.7 %) while the remainder 79 patients
had poor outcome. Comparison between
patients with good and poor outcomes re-
vealed significant association between
poor outcome and age > 60 years, diabetes
mellitus, deteriorated level of conscious-
ness, presence of atheromatous plaques,
late initiation of treatment, and persistent
occlusion after treatment (Table 1).



178

Outcome predictors after AlS treatment

Table 1: Clinical, radiological and outcome parameters in the studied patients
All patients Good out- Bad outcome
N=131 come n=79 P value
n=52
Age (years) n (%)
e <60 24 (18.3) 15 (28.8) 9 (11.4) 0.012
e >60 107 (81.7) 37 (71.2) 70 (88.6)
Sexn (%)
e Male 79 (60.3) 31(59.6) 48 (60.8) 0.9
e Female 52 (39.7) 21(40.4) 31(39.2)
Risk factors n (%)
e Hypertension 76 (58.0) 30(57.7) 46 (58.2) 0.95
e Dyslipidemia 60 (45.8) 20 (38.5) 40 (50.6) 0.17
e IHD 55 (42.0) 24 (46.2) 31(39:2) 0.43
e Diabetes mellitus 57 (43.5) 15 (28.8) 42 (53.2) 0.006
e Smoking 40 (30.0) 19 (36.5) 21(26.6) 0.23
e AF 5(3-8) 3(5.8) 2 (2.5) 0.34
Affected side n (%)
e Right 61(46.6) 31(59.6) 31(39.2)
. Left 65(49.6) | 20(38.5) 44 (55.7) o
e Bilateral 5(3.8) 1(1.9) 4 (5.1)
Level of consciousness n (%)
o Alert 52 (39.7) 31(59.6) 21(26.6)
e Drowsy 41(31.3) 10 (19.2) 31(39.2) 0.002
e Stupor 28 (21.4) 8(15.4) 20 (25.3)
e (Coma 10 (7.6) 3(5.8) 7(8.9)
Computed tomography n (%)
e Normal 65 (49.6) 22 (42.4) 43 (54.4)
e Edema 32(24.4) 15 (28.8) 17 (21.5) 039
e Infarction 34 (26.0) 15 (28.8) 19 (24.1)
Carotid duplex n (%)
e Atheromatous plaque 43(32.8) 3(5.8) 40 (50.6) < 0.001
o Free 88 (67.2) 49 (94-2) 39 (49-4)
Treatment n (%)
e LMWH 80 (61.1) 31(59.6) 49 (62.0) 0.78
e rt-PA 51(38.9) 21(40.4) 30(38.0)
Initiation of treatment n (%)
e Early(s2hr.) 90 (68.7) 48(92.3) 42 (53.2) < 0.001
e Late(>2hr) 41(31.3) 4(7.7) 37(46.8)
Angiography n (%)
e Recanalization 35 (26.7) 26 (50.0) 9(11.4) < 0.001
e Occlusion 96 (73.3) 26 (50.0) 70 (88.6)
IHD: Ischemic heart disease; AF: Atrial fibrillation; RHD: Rheumatic heart disease; BPD: Bron-
chopulmonary disease; LMWH: Low molecular weight heparin; rt-PA: recombinant tissue plas-
minogen activator

Using logistic regression analysis, signifi-
cant predictors of poor outcome on uni-
variate analysis included age > 60 years

(OR:3.2, Cl: 1.3-7.9,p=0.014), presence of
atheromatous plaques (OR: 16.8, Cl: 4.8-
58.3, p< 0.001), late initiation of treatment
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(OR: 10.6, Cl: 3.4-32.1,p< 0.001) and persis-
tent occlusion (OR: 7.8, Cl: 3.2-18.8, p<
0.001). However, on multivariate analysis,
variable predictive of poor outcome in-
cluded age > 60 years (OR: 32.5, Cl: 5.4-

196.5, p < 0.001), presence of atheroma-
tous plaques (OR: 9.4, Cl: 1.7-51.2, p= 0.01),
late initiation of treatment (OR: 10.0, Cl:
1.5-67.1,p= 0.018) and persistent occlusion
(OR:25.7, Cl: 6.9-95.8,p < 0.001) (Table 2).

Table 2: Logistic regression analysis for predictors of outcome in the studied patients
Univariate analysis Multivariate analysis
OR | 95%Cl p OR | 95%Cl p

Age (years) n (%)

e <60 Ref. - - - - -

e >60 3.2 | 1.37.9 0.014 | 32.5 | 5.4-196.5 | < 0.001
Computed tomography n (%)

e Normal Ref. - - - - -

e Edema 1.5 0.7-3.6 0.32 - - -

e Infarction 0.9 | 0.3-2.4 0.82 - - -
Carotid duplex n (%)

e Free Ref. - - -

e Atheromatous plaque | 16.8 | 4.8-58.3 | <0.001 | 9.4 1.7-51.2 0.01
Treatment n (%)

o rt-PA Ref. - - - -

e LMWH 1.1 | 0.5-2.3 0.78 - - -
Initiation of treatment n (%)

e Early(s2hr.) Ref. - - - -

e late(>2hr.) 10.6 | 3.4-32.1 | <0.001 | 10.0 | 1.5-67.1 0.018
Angiography n (%)

e Recanalization Ref. - - - - -

e Occlusion 7.8 | 3.2-18.8 | <0.001 | 25.7 | 6.9-95.8 | < 0.001

Discussion comprised younger age, female gender,

In this study, good functional outcome was
achieved in 52 patients (39.7 %) of the stud-
ied AIS patients. We identified age > 60
years, presence of atheromatous plaques,
early initiation of treatment and persistent
occlusion after treatment as significant
predictors of poor function outcome in 131
AIS patients after three months of initia-
tion of treatment in univariate and multi-
variate analyses. These conclusions are
generally in conformity with the study of
Yeo et al(®. In their work on 2460 AIS pa-
tients, favorable functional outcome was
reported in 49.4% of patients. Significant
predictors of favorable function outcome

hypertension, NIHSS score at onset, re-
canalization on transcranial Doppler. How-
ever, in multivariate analysis, NIHSS score
at onset and recanalization on transcranial
Doppler remained as independent predic-
tors of functional outcome. In the study of
Kenmuir et al.(©®), however, good functional
outcome was documented in 65.0% of pa-
tients. The authors reported age, NIHSS,
ambulatory status, and ability to swallow
as independent predictors of functional
outcome. In another study, significant,
male gender and NIHSS were the signifi-
cant predictors of functional outcome at 3
months(®). Similar conclusions were re-
ported by the studies of Bhaskar et al.(")
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Wu et al.(®) Thatikonda et al.(3). Of note,
the Egyptian study of Mohamed et al(4),
older age, presence of diabetes and
dyslipidemia was significant predictors of
poor outcome reported in 50.0 % of pa-
tients in that 157 patients study. In compar-
ison, the study of Zhao et al15) on 123 AIS
patients, using multivariate analysis, good
functional outcome was associated with
short hospital stay and absence of post-
stroke cerebral edema or pneumonia. In-
terestingly, the study also identified having
stroke in spring and summer seasons as
significant predictor of good functional
outcome. Also, in the study of
Papamichalis et al16) on 124 patients who
received intravenous thrombolysis, good
functional outcome was reported in 66.1 %
of patients. Factors associated with poor
outcome at 3 months included hyper-
lipidemia, symptom-to-needle time, and
vascular disease. Moreover, Naito et al(17)
work noted a significant association be-
tween poor functional outcome and older
age, lower body mass index, chronic heart
failure, higher frequency of atrial fibrilla-
tion and anemia.

Conclusion

Functional outcome of AIS and its predic-
tors reported by different studies is varia-
ble. This variation is probably attributed to
demographic and logistic factors. In addi-
tion, the clinical characteristics of patients
included in different studies can pro-
foundly affect the outcome and its predic-
tors.
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