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ABSTRACT… Objectives: Stroke is continued to rise in developing countries of the world. 
Early recognition and prompt treatment of poor prognostic factors would reduce mortality and 
morbidity. The objective of our study was evaluation of factors affecting prognosis of ischemic 
stroke patients and to assess thirty days mortality and outcome. Study Design: Cross-
sectional, prospective study. Setting: Medical wards of Liaquat University Hospital Jamshoro/ 
Hyderabad. Period: August 2009 to February 2011. Material and Methods: 150 patients was 
carried out, patients having acute cerebral infarction of either gender, aged equal to or greater 
than 13 years were included while patients of stroke because of hemorrhage, space occupying 
lesion and known diabetic were excluded from study. Results: 150 patients were selected, 
out of them 60% were male. Age of patients ranged from 13- 90 years with median age of 
51 years. At the end of one month mortality rate was 10% in our study. No improvement was 
found in 16% patients, partial improvement in 62% while only 12% recovered fully. Conclusion: 
Our study showed high mortality rate in ischemic stroke patients. Males at and after age of 
50 years develop ischemic stroke more commonly. Patients of ischemic stroke having fever, 
dysphagia, urinary incontinence, hyperglycemia and altered level of consciousness showed 
poor prognosis. 

Key words: Ischemic stroke, prognosis, fever, hyperglycemia, altered level of 
consciousness, urinary incontinence.
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INTRODUCTION
Stroke is frequently found deadly neurological 
problem. About 15 million persons suffered 
from stroke yearly globally, one third of sufferers 
died and other one third become permanently 
disabled.1 It has been observed that incidence of 
stroke is continuing to rise in developing countries2 
and further increase is anticipated.3 In contrast to 
this, situation is getting better in western world2, 
South Asian sub-continent contributes 40% 
of mortality of stroke which is equal to that of 
coronary artery disease. South East Asian people 
suffered from both these diseases ten years 
earlier as compared to western people. In spite 
of great burden of stroke in Pakistan its incidence 
is not exactly known but estimated incidence is 
350,000 new cases every year.4

Stroke is a great mental, physical and psychological 
burden for patients, families and societies.3,4 
Various clinical or neuroimaging parameters 
are helpful for assessment of stroke prognosis3, 
their recognition is necessary for treatment and 
secondary prevention of stroke. In the era of t-PA 
decision to give antithrombotic or not, depends on 
assessment of poor prognostic factors.4

Different studies have been conducted to see 
outcome after ischemic stroke worldwide but only 
a few studies are available from Pakistan, that’s 
why the authors choose this topic. 

With neuroimagical advances many scoring 
system for evaluation of prognosis of stroke has 
been developed. They include NIHSS (National 
Institute of Health stroke scale), mRS (modified 
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Rankin Scale), Barthel Index, BASIS, Clot Burden 
Score etc.5 Nevertheless each one of these has 
its own limitation. In this study we used model 
which was used by the WangY1 and colleagues 
for assessment of stroke mortality at 30 days6 and 
used their study parameter for assessment of our 
patient’s outcome. 

In this era of high technology we have chosen old 
fashioned clinical parameters in present study, 
with consideration that majority of our population 
resides in rural areas where health facilities are 
scarce. Even in tertiary care hospitals CT scan 
and MRI facilities are not easily available. This 
study would help not only in early recognition of 
outcome of stroke but also in betterment of patients 
by early management of bad modifiable factors 
which would reduce the mortality and morbidity. 
The objective of our study was evaluation of 
factors affecting prognosis of ischemic stroke 
patients and to assess thirty days mortality and 
outcome. 

MATERIALS AND METHODS
This Cross sectional prospective study was 
conducted in the Medical Wards of Liaquat 
University Hospital Jamshoro/Hyderabad from 
August 2009 to February 2011 over 150 patients. 
Sample was collected through non-probability 
sampling technique. Patients of acute cerebral 
infarction of either gender, aged equal to or greater 
than 13 years were included while patients of 
stroke because of hemorrhage, space occupying 
lesion and known diabetic were excluded from 
the study. 

DATA COLLECTION PROCEDURE
After administrative permission and approval from 
institutional Ethics Committee, patients fulfilling 
inclusion criteria were enrolled. After informed 
consent demography and data regarding patient 
presenting complaints and risk factors were 
enquired. Prognostic factors like fever, dysphagia, 
urinary incontinence, hyperglycemia and level 
of consciousness were assessed. Blood sugar 
levels and lipid profile were checked along with 
ECG. CT scan brain was performed in each and 
every patient. All this data was recorded on a pre-

designed proforma. Control group of 150 patients 
of ischemic stroke without above mentioned five 
poor factors were also selected. 

DATA ANALYSIS PROCEDURE
The data was entered and analyze into Statistical 
packages for social science (SPSS version 17.0). 
We divided the patients into P1 and P2. Score 
was given as follow. Impaired consciousness (5 
points), dysphagia (3 points), urinary incontinence 
(4 points), admission body temperature higher 
than 36.5 degrees C (2 points), and hyperglycemia 
without a clinical history of diabetes (2 points). P1 
group included patients who scored less than 
11, group P2 scored equal to or greater than 11. 
These results were compared with control group. 
Test of significance and Chi-square test were 
applied.

RESULTS
Total 150 patients were selected. 60% were male. 
Age ranged from 13 to 90 years and mean age 
was 51.63 years. Table-I showed the outcome of 
the two groups, divided on the basis of score, 
greater or less than 11. Table-II showed the two 
tailed T Test of significance which proved that 
both groups are not similar. Table-III showed chi 
square test result which assessed that there is 
positive association between outcome and score. 
Higher the score poor would be the outcome. 
Table-IV compared the frequencies of outcome in 
control group and study group. Table-V showed 
our parameters of prognosis i.e. hyperglycemia, 
fever, dysphagia, altered level of consciousness 
and urinary incontinence with outcome. Majority 
of patients expired belong from 50-65 years of 
age. In this study regarding risk factors smoking, 
hypertension, and dyslipidemia were most 
common in decreasing order of frequency i.e. 
33 patients, 30 patients and 14 patients, multiple 
risk factors were present in 26 patients. Ischemic 
heart disease, vasculitis, obesity, infections and 
heart problems (like valvular heart disease and 
cardiac failure) were found in 12, 8, 9, 9 and 9 
patients respectively. 
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GROUP
OUTCOME

Total
EXPIRED NOT IMPROVED PARTIAL IMPROVEMENT FULL IMPROVEMENT

P1 (Score<11) 3 0 56 18 77
P2 (Score>11) 12 24 37 0 73

Total 15 24 93 18 150
Table-I.

INDEPENDENT T TEST
Equal variances assumed T Df Sig. (2-tailed) Mean Difference Std. Error Difference

Yes 22.236 148.000 .000 7.29336 .32799
No 22.371 143.701 .000 7.29336 .32602

Table-II.

Chi-Square Tests
Value Df Asymp. Sig. (2-sided)

Pearson Chi-Square 135.233a 30 .000
N of Valid Cases 150

Table-III.

GROUP
OUTCOME (Frequency)

Total
EXPIRED NOT IMPROVED PARTIAL IMPROVEMENT FULL IMPROVEMENT

CONTROL 4 34 81 31 150
STUDY 15 24 93 18 150

Table-IV. (A)

GROUP
OUTCOME (Percentage)

Total
EXPIRED NOT IMPROVED PARTIAL IMPROVEMENT FULL IMPROVEMENT

CONTROL 2.7% 22.7% 54.0% 20.7% 100%
STUDY 10.0% 16.0% 62.0% 12.0% 100%

Table-IV. (B)

PROGNOSTIC FACTOR
OUTCOME

TOTAL
EXPIRED NOT 

IMPROVE
PARTIALLY 
IMPROVE

FULLY
IMPROVE

INCONTINENCE
PRESENT 12 24 54 6 96
ABSENT 3 0 39 12 54

CONSCIOUSNESS
ALTERED 12 24 67 0 103
INTACT 3 0 26 18 47

DYSPHAGIA
PRESENT 9 18 18 6 51
ABSENT 6 6 75 12 99

FEVER
PRESENT 9 18 54 0 81
ABSENT 6 6 39 18 69

HYPERGLYCEMIA
PRESENT 9 3 21 9 42
ABSENT 6 21 72 9 108

TOTAL 15 24 93 18 150
Table-V.
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DISCUSSION
According to WHO, stroke would be second top 
most cause of fatality aII over WorId by year 2020.1 
Major burden of disease is shouldered by South 
Asia.4 Most of studies revealed that 31-40% cases 
of stroke occur due to cerebral hemorrhage, and 
60-90% due to ischemia in this subcontinent.7

In our study there were 90 maIes and 60 femaIes. 
Majority of patients were 50 -60 years of age. In 
a prospective study conducted in India on acute 
middIe cerebraI artery infarction patients for 
assessment of prognosis, mean age was cIose to 
our patients mean age. MaIe predominance was 
aIso simiIar with 62% in their study whiIe 60% in our 
study.7 our patients mean age (51.63) is younger 
than the western worId. In a trial consisting 3020 
patients of Iacunar infarction, mean age was 63 
years.8 As age increases chances of fuII recovery 
from stroke decrease and patient are more 
prone for worst outcome irrespective of sex.9,10 
Regarding age reIated outcome in our study, 
mortaIity was high at or above age of 60 years. 
Researchers observed that predictors of mortaIity 
are different in maIes and femaIes. In maIes 
recurrent stroke and diabetes Ieads to poor 
outcome whiIe in femaIes higher age and atriaI 
fibriIIation are associated with poorer outcome.11

MortaIity rates of stroke range from 11-30%.3 
In our study 10% of patients expired. This is 
in comparison of other studies which found 
mortaIity rate between7% and 32% in Pakistan.4 
An internationaI study resuIts reIeased by the 
CDC showed that from 1995 to 2002, the 30-day 
mortaIity rate depend on age, ranged from 9% 
to23% and highest in patients greater than 85 
years of age.12 In a study conducted in United 
Kingdom, incIuded peopIe of different ethnicity 
South Asians patients of ischemic stroke showed 
poorer outcome.13

In a prospective study of 281 patients of stroke, 
authors found that at the end of one month, 
mortaIity rate was 13.5%, almost compIete 
recovery was observed in 22.27% and poor 
outcome in 77.72%.14

PROGNOSTIC FACTORS
In the study by Wang Y1 et aI based on five 
parameters6, the authors assigned score to 
patients and divide them into two groups. The 
cIinicaI signs and symptoms on which they 
assigned the score to patients were fever, 
hypergIycemia, urinary incontinence, dysphagia 
and IeveI of consciousness. In this study we aIso 
foIIowed these parameter and they are discussed 
beIow. 

It has been observed that body temperature is 
directIy reIated with the stroke outcome, many 
studies showed that hyperthermia is itself an 
independent factor for stroke outcome. As 
hyperpyrexia Ieads to the increased metaboIic 
demands of body, this phenomenon causes 
more damage in penumbra and enhances the 
infarction.15 A reduction of 2 to 3°C improves 
the abiIity of patient to toIerate hypoxia by 25 to 
30 percent.16 This hypothermia heIps to reduce 
infarct size. Research showed that whatever the 
cause of increased temperature it resuIts in worst 
outcome.17 In a Iarge study conducted on more 
than 5000 patients, authors noted that during the 
first week as Iate fever occurred poorer wouId 
be the outcome. It is recommended that stroke 
patient shouId be kept afebriIe.18 In this study out 
of a totaI 15 expired patients nine patients were 
febriIe and, interestingIy, aII patients who were 
fuIIy improved did not have fever. 

Dysphagia occurs because of neuroIogicaI 
invoIvement of concerned areas of brain. 
13%–94% of patients of stroke suffered from 
dysphagia.19 In our study 34% of patients were 
found to have difficuIty in swaIIowing. It’s presence 
is a marker of poor outcome. Dysphagia not onIy 
reIated with nutritionaI probIems but increased 
risk of aspiration pneumonia as weII.19 Dysphagia 
occur in aImost haIf of stroke patients but most 
of them recovered compIeteIy by 30 days. 
Majority of avaiIabIe Iiterature was retrospective 
anaIysis of hospitaI records and showed that 
major probIem associated with dysphagia is 
aspiration pneumonia.20 In our study out of fifteen 
expired patients nine patients were suffering from 
dysphagia. 

4
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In the study by this author 28% of patients were 
hypergIycemic and out of them 6% had expired. 
NedeItchev et aI noted in their study that various 
factors responsibIe for 30 days outcome worse 
in ischemic stroke patients, hypergIycemia in 
non-diabetic patients Iead to poorer outcome.21 
In a retrospective anaIysis of 90 ischemic stroke 
patients, researchers showed that prevaIence of 
hypergIycemia in these patients varied between 
31% down to 6%. It was matched with other 
studies in which prevaIence was 12-53%.22 
Post stroke mortaIity significantIy reIated with 
hypergIycemia even in non-diabetic. Cause of 
hypergIycemia in non-diabetic is either stress 
induced hypergIycemia or undetected diabetes. 
Different physioIogicaI responses may pIay 
roIe in hypergIycemia incIuding increased 
gIuconeogenesis, decrease gIycogenIysis and 
peripheraI insuIin resistance responses.21 In a 
study conducted in Saudi Arabia, authors found 
that outcome of patients having hypergIycemia 
without preceding history of diabetes was worse 
than patients who were diagnosed case of 
hypergIycemia.22

Different studies showed importance of predictive 
vaIue of consciousness IeveI.20 In a study 
assessing 14 days mortaIity Rathor et aI found 
that IeveI of consciousness at time of admission 
refIect stroke severity. It is an independent factor 
for assessment of acute mortaIity. In his study Iow 
GCS was strongIy reIated with poor outcome.23 
In our study 68.6% patients were found to have 
aItered IeveI of consciousness. Out of them 12 
patients expired. 

In a study conducted by Muscari in ItaIy, authors 
seIected 221 patients with ischemic stroke who 
did not receive thromboIysis and prognosis was 
assessed after nine months. They found that 
urinary catheterization or urinary incontinence, 
oxygen requirement, and persistence of upper 
Iimb paraIysis, oId age aIong with severe stroke 
are factors responsibIe for worse prognosis.24 In 
another study authors found, aIthough urinary 
incontinence occur in smaII number of patients, 
in their study i.e. in onIy 6.7% death hazard 
increased by 45%.25 In our study 64 % patients 

were suffered from urinary incontinence. 

In this study we aIso assessed risk factors for 
stroke. Most common risk factor was hypertension 
in our study. 56% patients were found to suffer 
from hypertension. Out of them 26% patients 
suffered from one or two more risk factors Iike IHD, 
obesity or cigarette smoking. For deveIopment of 
Iacunar infarction hypertension is the singIe most 
important risk factor.8

Hypertension is a modifiabIe risk factor; its 
prevaIence is very high in Pakistan but negIect 
from patient and physician side and irresponsibIe 
behavior of society and media make the probIem 
worse.3 Another study of Basharat et aI showed 
that hypertension was most important potentiaI 
risk factors for stroke in aII age groups whiIe 
dysIipidemia aIong hypertension is major 
contributor for stroke in 25-55 age group.7

AIthough diabetes is another strong risk factor 
for stroke but we excIuded the patients who were 
diagnosed case of diabetes to verify roIe of post 
stroke hypergIycemia on stroke outcome. 

In this study, 22% of patients were found to suffer 
from stroke with no other risk factor than smoking. 
Cigarette smoking is now defined as “smoking 
of at Ieast one cigarette/tobacco per day for 
preceding three months or more”.23 Cigarette 
smoking is reIated with worst outcome of stroke.7

In their study BozIuoIcay et aI investigating 
outcome of ischemic stroke patients found that 
those patients who had ECG changes aIso had 
poor outcome at six months. The mortaIity rate in 
patients with ECG changes was 38.9% whereas it 
was 15.2% in those with normaI ECG.26 In a Iarge 
retrospective study consisting of 7784 patients, 
researchers found that oIder age, atriaI fibriIIation, 
other cardiac probIem and residence in ruraI 
areas were strongIy reIated with poor prognosis 
of ischemic stroke. Last three factors correIate 
with high death rates and hazard ratio for death 
by 29%, 47% and 34% respectiveIy.10

Our study showed that mortaIity rate was aIso 
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high in those patients who had poor prognostic 
factors whiIe in controI group mortaIity rate was 
3% onIy. There were a Iarge number of patients 
who suffered from disabiIities both in seIected 
patients and controI group. In our part of the 
worId stroke occur at earIier age, carrying worse 
prognosis and risk factors Iike hypertension, 
dysIipidemia, diabetes and IHD etc. are highIy 
prevaIent. This study showed high mortaIity and 
morbidity which emphasize need of controIIing 
risk factors and hence education of doctors and 
masses wiII be required. 

This study showed that simpIe cIinicaI parameters 
may be reIiabIy used to assess outcome of stroke. 
Our patients rate of mortaIity and prognostic 
factors are not very different from rest of the 
worId. This simpIe cIinicaI modeI is not to repIace 
advance methods. It may have various Iimitations 
but for recognition of modifiabIe poor prognostic 
factors it is significant. 

CONCLUSION
On concIusion, there is high mortaIity rate in 
ischemic stroke patients. MaIes at and after 
age of 50 years deveIop ischemic stroke more 
commonIy. Hypertension, smoking, dysIipidemia, 
ischemic heart diseases (IHD) and obesity were 
most prevaIent risk factors in decreasing order of 
frequency. Patients of ischemic stroke having fever, 
dysphagia, urinary incontinence, hypergIycemia 
and aItered IeveI of consciousness showed poor 
prognosis. 
Copyright© 02 March, 2016. 
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