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Background: The priority given to thrombolysis (still inaccessible in our countries) should not make us forget other factors of 
aggression and/or aggravation in the management of strokes. So-called stress hyperglycemia, the result of oxidative stress, is im-
plicated in the occurrence of a poor functional prognosis, and possibly higher mortality. Recent studies recommend 1.55 grams per 
liter (g/l) as the critical threshold, whereas in our department this threshold is 2 g/l. This study aims to determine the functional 
prognosis of an acute cerebral infarction associated with uncorrected hyperglycemia before the threshold value of 2g/l.

Method: Thus over a period of 3 months, we recruited patients who had had a Stroke within 24 hours and in whom we measured 
blood sugar on admission as well as monitored their functional outcomes by administering different evaluation scales of motor dis-
ability over a period of 6 weeks.

Results: In 70 patients of different sexes and of varying ages, 13 had blood sugar levels above 2g/l; 19 with blood sugar between 1.55 
g/dl and 1.99 g/dl (therapeutic abstention group) and finally 38 with normal blood sugar (0.85 g/dl to 1.54 g/dl). On admission, the 
NIHSS score was higher for the therapeutic abstention group at 11.84. A poor evolution was also observed in the same group with 
worse scores at 6 weeks for the NIHSS at 10.21; for the Rankin’s scale at 3.47 and for the Barthel’s scale at 53.15. They also had a 
longer stay in hospital and greater mortality than the other two groups.

Conclusion: We believe that hyperglycemia should be normalized in the acute phase of stroke, despite fears of hypoglycemia when 
correcting it. With careful monitoring, we can follow the literature recommendations for the wellness of our patients.
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Abstract

Introduction
Stroke is one of the leading causes of death and disability in the 

world. The global incidence is 16 million new cases per year or 1 
stroke every second [13,22]. In France, the incidence is estimated 
at 130 000 new cases per year [5]. About 10% of deaths are due to 
stroke [18]. According to WHO, in 2004, stroke will be responsible 

in Africa for 18 and 23 million deaths annually in 2015 and 2030 
respectively. Stroke is the second neurological pathology at the 
neurological clinic at Fann Hospital in Senegal by its morbid-
ity- mortality [23].

The urgent management of stroke is essential [1] : it is a “race 
against the clock”, and priority is given to thrombolysis in the case 
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of ischemic stroke (AVCI), as well as prevention of recidivism by 
managing risk factors and preventing possible complications. This 
priority given to thrombolysis (still inaccessible in our countries) 
must not make us forget other factors of aggression and/or aggra-
vation (which we could possibly manage with our means) which 
also compromise the functional prognosis and possibly life-threat-
ening. This is the case of disorders of blood glucose that are im-
plicated in the occurrence of a poor prognosis in DALYs. Indeed, 
it usually occurs in patients with stroke, a so-called stress 
hyperglycemia [11,16,27] , result of oxidative stress [14] , which is 
incriminated in the occurrence of a poor functional prognosis 
[12] and possibly higher mortality [12,25]. Recent studies in 
this field recommend 1.55 grams per liter (g/l) as the discriminat-
ing threshold from which insulin therapy must be used to avoid 
the poor prognosis associated with hyperglycemia [15,26,28]. But 
in our service, we intervene on a hyperglycemia, only from 2 g/l. 
And this in general for all neurological conditions, prevention of 
possible hypoglycemia considered extremely deleterious, which 
can occur during the correction of low hyperglycemia. Thus, con-
sidering the literature data on the subject and in order to adjust 
our care practices to the latest recommendations in this area ; we 
undertook this study to determine the attitude to be followed, be-
tween a therapeutic abstention for low hyperglycemia for fear of 
hypoglycemia and the functional consequences incurred by these 
patients if their hyperglycemias are corrected only from 2g/l .

Thus, over a period of 3 months, we recruited patients who had 
a DALY, who reached us within 24 hours and in whom we mea-
sured blood glucose on admission and monitored their functional 
outcomes by administering different scales. assessment of motor 
disability over a period of 6 weeks.

This study aims to determine the functional prognosis of acute 
cerebral infarction associated with uncorrected hyperglycemia be-
fore the threshold value of 2g/l.

Patient and Method
This is a prospective study of seventy cases of DALYs diagnosed 

between February 2015 and April 2015 in the department and 
whose records were complete, ie a period of 3 months.

This study was conducted in the neurology department of CHU 
Fann , Dakar, Senegal. This service has a triple purpose: patient 
care, training in the field of neuroscience and research on neuro-
logical conditions.

Patients
Patient selection was based on defined and applied criteria.

Inclusion criteria 
Was included in this study, any patient
•	 With an imaging-confirmed stroke that occurred less than 24 

hours prior to admission to the Fann University Hospital Neu-
rological Clinic , Dakar-Senegal;

•	 With Rankin scale score ≥ 2;
•	 With an NIHSS score at admission ≥ 5;
•	 Who accepts (or his accompanying person) by informed and/

or signed consent to participate in the study.

Criteria of non-inclusion
Was excluded from this study, any patient
Under 18 years old; comatose or confused (score 2-3 in section 

1a of the NIHSS scale); with:
•	 A transient ischemic attack;
•	 A neurological or systemic condition or other factor that may 

interfere with the pathology being evaluated;
•	 An evolutionary affection for less than 1 year that poses a vital 

problem;
•	 A condition that requires neurosurgical intervention within 24 

hours (PEIC, AVCH)
•	 Hypotension (systolic BP <90 mm HG)

Criteria for withdrawal from the study
•	 Voluntary withdrawal
•	 Diagnosis of severe intercurrent illness.

Method
Pre-hospital phase

It consists of
•	 Receive the patient as quickly as possible;
•	 Do not administer Glucose Serum except in case of hypogly-

caemia;

Citation: Zeinab Kone., et al. “Hyperglycemia in Acute Stroke". Acta Scientific Neurology 8.7 (2025): 22-39. 



24

Hyperglycemia in Acute Stroke

•	 Do not administer an antihypertensive except in cases of hy-
pertensive encephalopathy, angina pectoris or heart failure;

To note
•	 Time of onset of stroke;
•	 The numbers of the blood sugar
•	 Check the ABC protocol;
•	 Do brain X-ray scan within 30 minutes of clinical evaluation;
•	 Type of treatment instituted.

Hospital phase
•	 It is conducted as follows collect information about the pa-

tient from the family; Clinical evaluation of the patient (use the 
different scales - see appendix) Do ECG and routine biology. 
Oxygen therapy pending the results of brain imaging Central 
blood sugar

•	 If temperature> 37 ° C, use an antipyretic
•	 If blood pressure> 220 mmHg systolic or 120 mmHg diastolic 

after 15 minutes rest, then use an antihypertensive check all 
anthropometric data note the time of stroke, arrival at the 
hospital, performing cerebral scan, treatment and performing 
biological assessments ensure patient monitoring

•	 Visit 1: 48 hours after admission : temperature, blood pres-
sure, NIHSS scale, other treatments, side effects observed. If 
worsening of the neurological picture, then again brain scan.

•	 Visit 2: J7 or at the exit of the patient ; temperature, blood 
pressure,

•	 pulse, Rankin Scale, NIHSS Scale, side effects, recurrence, oth-
er treatments, rehabilitation, biology.

•	 Visit 3: 6 weeks of onset of illness : Blood pressure, pulse, 
clinical evaluation with Barthel , NIHSS, Rankin et etiologic 
classification of stroke, ECG, biology, other treatments, pa-
tient’s length of stay, evolution-prognosis.

Procedure
Patients were classified according to the rate of their blood glu-

cose (central blood glucose intake) in three groups
•	 Normal glucose level : blood sugar ≤1.54 g/l; this group is 

considered to have normal blood sugar levels without any 
need for intervention.

•	 Class of therapeutic abstention : 1.55g/l ≥ blood glucose ≤ 
1.99g/l ; this group is considered as the one on which an 
intervention is possible but however this intervention is lim-
ited and/or canceled (therapeutic abstention) because of the 
risks posed by the correction of a minimal hyperglycemia by 
insulin therapy for fear of occurrence of a hypoglycemia, con-
sidered extremely deleterious.

•	 Class of insulin therapy : blood sugar ≥ 2 g/l this group 
is one whose hyperglycemia is judged to be able to receive 
treatment without the risk of hypoglycaemia. Correction of 
hyperglycemia was made according to the following protocol

•	 Upon discovery of hyperglycemia, immediate administration 
of 5 IU intravenous fast insulin (Actrapid); control every 2 
hours with, in each case, 5 IU intravenous fast insulin up to 
the therapeutic target area of less than 2 g/l capillary blood 
glucose level; continuous control of the dextro every 2 hours 
with stopping insulin injections as soon as the dextro is less 
than 2/l 24 hours surveillance with end of protocol if other 
hyperglycemia is not objectified. NB : In case of hypoglycae-
mia, complete discontinuation of the protocol and adminis-
tration of 10% glucose serum (G10).

Then we proceeded to the comparison of each class according to 
the results obtained at different scales of assessment of the motor 
handicap
•	 The class of therapeutic abstention is compared to the class 

of normal blood glucose to determine the exact difference in 
functional prognosis induced by therapeutic abstention in 
the class of therapeutic abstention ;

•	 The abstention class is compared to the insulin therapy class 
to determine whether patients who have received a correc-
tion for their hyperglycaemia have a better future than the 
group of therapeutic abstention, if there have been cases of 
hypoglycemia during correction and compare the functional 
outcome of these cases with that of the therapeutic absten-
tion group.

The scales used for this purpose are the NIHSS score, the Rankin 
scale and the Barthel scale. Indeed each patient was evaluated by 
each scale in 7 occasions: J0, J7, S3 and S6.
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Equipment
To carry out our study, we had as material from

•	 The NIHSS scale (see Appendix 1) : This is a hetero-evalua-
tion scale of the different clinical deficiencies of acute stroke, 
described in 1989 by the National Institute of Health : NIH 
StrokeScale . The switching time of the scale is 6 minutes 
30 on average. There is a correlation between the score ob-
tained in the first 24 hours and the volume of infarcted tis-
sue measured on the tomodensitometry performed at the 
7th day. The initial score allows a more reliable prediction 
of the residual disability of the patient than the other pre- 
existing scales

•	 A score less than 10 before the 3rd hour allows to expect 
40% of spontaneous cures.

•	 A score above 20 excludes any possibility of spontaneous 
recovery.

•	 The Rankin scale: The Rankin scale (see Annex 2) pro-
poses a very comprehensive approach to disability. It has six 
scores from 0 to 5, ranging from “No symptoms” (score 0) to 
“Severe disability” (score 5).

•	 The Barthel scale: Barthel’s index (see Appendix 2) is an 
index also used preferentially after hemiplegia. In addition 
to its simplicity, its interest is to quickly give an indication 
of the functional situation. The maximum score is 100, cor-
responding to complete independence. A bedridden state is 
rated between 0 and 20, an addiction to consider a return 
home is above 60.

Data analysis
Data has been entered on SPSS version 16 for Windows. We 

proceeded by univariate analyzes (calculation of frequencies, aver-
ages and standard deviations). Then we compared the averages ob-
served with the different scales as a function of the follow-up time 
by the ANOVA test. The results are expressed with a risk of error α 
<5%.

Constraints
Difficulties enameled the conduct of this study namely

•	 The follow-up of the patients at the time of their exit: the ap-
pointments often not honored, demotivation of the patients; 
difficulty to reach patients by phone, carrying out additional 
examinations left to the care of patients who are often poor;

Ethical considerations
Patients were selected after obtaining their informed consent 

about the general purpose of the study.

Results
Main features

We recruited 70 patients with an average age of 56.5 years ± 14.8 
and a median of 55 years (the minimum: 22 years and maximum: 
85 years). The 41-60 age group was in the majority.

Figure 1: Distribution of patients by age group.
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Figure 2: Distribution of patients by sex.

Figure 3: Distribution of patients by level of education.

Figure 4: Distribution of patients according to risk factors.
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Smoking was the most common lifestyle with 25.7% of our pa-
tients.

Way of life Number Percentage
Tobacco 18 25.7
Alcohol 8 11.4

Coffee 39 55.7
Tea 33 47.2

Table 1: Distribution of patients by lifestyle.

Physical activity Number Percentage
Market 12 17.1

Bike 5 7.2
Martial Arts 7 10

Other 1 1.4

Table 2: Distribution of patients according to the physical activity 
practiced.

Walking was the most popular physical activity at 17.1%.

Clinical features

Neurological deficit Number Percentage
hemiparesis 16 22.9
Hemiplegia 52 74.2

Central facial paralysis (PFC) 2 2.9

Total 70 100

Table 4: Distribution of patients according to the neurological 
deficit.

The majority of our patients (65.7%) consulted within 12 hours 
after occurrence of the deficit.

Consultation time Number Frequency
<12 h 46 65.7

12 - 24 h 24 34.3

Total 70 100

Table 3: Distribution of patients according to consultation time.

The hemi-corporeal motor deficit was present in all our patients. 
This deficit was complete with hemiplegia in 74.2%.

Arterial pressure Number Percentage

Systolic hypertension -diastolique 25 75.8

Systolic hyperpressure 7 21.2

Diastolic hyperpressure 1 3

Total 33 100

Table 5: Distribution of patients according to blood pressure on 
admission.

75.8% of patients had systolic- diastolic hypertension.

Paraclinical characteristics

Time to perform the brain scanner Number Frequency

<12 h 45 64.3

12 - 24 h 25 35.7

Table 6: Distribution of patients according to the time of 
realization of the scanner.

Forty-five patients (64.3%) performed their CT scan within 12 
hours of the onset of the deficit.

ECG 
Echocoeur ACFA HVG BB Sinus  

tachycardia Other Normal Total

Par 1 - - 1 1 5 8

CMH 7 13 2 - 1 8 31

CMD 2 2 - - - 2 6

Heart Valve - 2 - - 1 - 3

Other 2 - - 1 1 1 5

Total 12 17 2 2 4 16 53

Table 7: Distribution of electrocardiographic and echocardio-
graphic abnormalities found.
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The most frequent anomaly found in functional explora-
tions with 31 cases is hypertrophic cardiomyopathy (44.3%).

Biology Number Percentage

Serum electrolytes 58 82.9

Creatinine 61 87.1

Blood sugar 70 100

Cholesterol 59 84.3

Transaminases 56 80

Table 8: Distribution of patients according to the biological 
examinations carried out.

With regard to blood glucose, 100% of our patients were dosed 
on admission.

Biological abnormalities Number Percentage

Hypercréatinémie 9 12.9

Hypercholesterolemia 3 4.3

Hyperglycemia 32 45.8

Table 9: Distribution of patients according to biological abnor-
malities.

Biological assessment could not be performed by all patients. 
Blood glucose disorders were the most common with 45.8%.

Evolutionary and prognostic characteristics
Classification of patients according to their blood glucose lev-
els

Patients with normal blood glucose are the most numerous 
with 54.28% of the study population.

Functional prognosis in the acute phase

Figure 5: Number of patients based on blood glucose classes.

For each scale except Barthel , the best scores were obtained by 
the normal blood glucose group and the worst score by the inter-
mediate blood glucose group, that is, the therapeutic abstention 
class. .

Scalable characters according to different scales
Evolution according to the NIHSS score

 
Over the 6 weeks of observation, the NIHSS rating found the low-

est scores by the normal glucose group and the highest scores by 
the therapeutic abstention group.
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Figure 6: Functional prognosis of different scales at D0.

Figure 7: Evolutionary characteristics of the different classes of glycemia according to the NIHSS score.

Evolution according to the Rankin scale

Figure 8: Evolutive characters of different classes of blood glucose levels according to the Rankin scale.

Over the 6 weeks of observation, the Rankin scale assessment 
found the lowest scores by the normal blood glucose group and the 
highest scores by the therapeutic abstention group.
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Evolution according to the Barthel scale
   On the 6 weeks of observation, the Barthel index assessment 
found the highest scores by the normal blood glucose group and 
the lowest scores by the therapeutic abstention group.

Figure 9: Evolving characters of different blood glucose classes according to the Barthel scale.

Evolution according to days of hospitalization

Figure 10: Evolutionary characteristics of the different classes of glycemia according to the NIHSS score.

The longest period of hospitalization was observed in the inter-
mediate blood glucose group with 18 days of hospitalization.

Evolution according to the number of deaths
The highest number of deaths was observed in the intermediate 

blood glucose group with 50% of all deaths.

Figure 11: Evolutionary characteristics of the different classes of glycemia according to the NIHSS score.
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Comparison of the functional prognosis between the group of 
normal glucose and that of intermediate glucose

The comparison found a better evolution in the normal blood 
sugar group on the three scales.

Figure 12: Evolutionary characteristics of the different classes of blood glucose levels according to different scales of evaluation.

Comparison based on NIHSS score

Figure 13: Evolutive characteristics of different classes of blood glucose based on the NIHSS score

The class of the therapeutic abstention obtained the highest 
scores with however an improvement from week to week. This 
weekly improvement is also observed in the group of therapeutic 
abstention.

Comparison according to the Rankin scale
The class of the therapeutic abstention obtained the highest 

scores with however an improvement from week to week. This 
weekly improvement is also observed in the group of therapeutic 
abstention.

Comparison according to the Barthel scale

Therapeutic abstention class showed poor functional progres-
sion with lower scores on the 6-week Barthel Scale

Comparison according to the duration of hospitalization

The class of therapeutic abstention observed the longest period 
of hospitalization with an average of 18 days.
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Figure 14: Evolutive characters of different classes of blood glucose levels according to the Rankin scale.

Figure 15: Evolving characters of different blood glucose classes according to the Barthel scale.

Figure 16: Evolutive characteristics of the different classes of blood glucose levels according to length of hospital stay.
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Figure 17: Evolutionary characteristics of different classes of blood glucose as a function of mortality.

Comparison according to mortality

The therapeutic abstention class observed more deaths with 3 
deaths over the 6 weeks of observation.

Comparison of the functional prognosis between the interme-
diate blood glucose and that greater than or equal to 2

On all assessment scales, the therapeutic abstention class scored 
lower.

Figure 18: Evolutionary characteristics of the different classes of blood glucose levels according to different scales of evaluation.

Comparison based on NIHSS score

Figure 19: Evolutive characteristics of different classes of blood glucose based on the NIHSS score.
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The class of therapeutic abstention had the highest scores with 
a gradual improvement from week to week as the class of insulin 
therapy.

Comparison according to the Rankin scale
The class of therapeutic abstention had the highest scores with 

a gradual improvement from week to week as the class of insulin 

Figure 20: Evolutive characters of different classes of blood glucose levels according to the Rankin scale.

therapy. However, on day 0, the class of therapeutic abstention 
achieved a better score than the class of insulin therapy with re-
spectively 4,31 and 4,23.

Comparison according to the Barthel scale
The therapeutic abstention class had the lowest scores with 

a gradual improvement from week to week as the class of 

Figure 21: Evolving characters of different blood glucose classes according to the Barthel scale.

insulin therapy. However, on day 0, the therapeutic abstention 
class achieved a better score than the insulin therapy class with 
43.38 and 41.92, respectively.

Comparison by days of hospitalization
The class of therapeutic abstention observed the longest period 

of hospitalization with an average of 18 days.

Comparison according to mortality
The therapeutic abstention class observed more deaths with 3 

deaths over the 6 weeks of observation.
 

Lethality and cumulative probability of survival
During the observation, we had 6 deaths and 1 lost sight, 

a global lethality of 8.83%. The second and third weeks were my 
most lethal with 2 deaths for each of them. At week six, the cumula-
tive probability of survival was 91.42%.
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Figure 22: Evolutive characteristics of the different classes of blood glucose levels according to days of hospitalization.

Figure 23: Evolutionary characteristics of different classes of blood glucose as a function of mortality.

Number of patients No. of deaths lethality Percentage of survival Cumulative probability of survival

1st Week 70 1 1.43 98.57 98.57

2nd Week 69 2 2.89 97.1 95.71

3rd Week 67 2 2.98 97.01 92.85

3th Week 65 0 0 100 92.85

6th Week 65 1 1.53 98.46 91.42

Table 11: Distribution of patients according deaths and survival.
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Discussion
Main Features
Age distribution

The mean age of the cohort in our study was 56.5 ± 14.8 years 
with extremes ranging from 22 to 85 years. The most represent-
ed age group was 41 to 60 years old, representing 51.4% of the 
workforce. This average age is similar to the results obtained in 
most African studies. Indeed, Keita., et al. [9] found that for all 
strokes combined, mean age ranged from 44.5 to 61 years. Identi-
cal results were obtained bySene Diouf F., et al. [19] in Senegal. In 
Europe, Goldstein., et al. [8] find an average age of 55 years. This 
study also shows that the occurrence of stroke increases with the 
age of patients and this regardless of gender [19,20,28].

Repair by sex
We recruited 33 female patients, compared to 37 male, a 

slight male predominance. This result is superimposed on that ob-
tained by Rothwell [17,19] but also other studies conducted on the 
continent [19,20], which notes a higher incidence rate among men 
under 75, but the trend is reversed. The reversal of the trend is ex-
plained by the author by a longer life expectancy among women. 
For us, it would be due to the loss of hormonal protection af-
ter menopause. However, male dominance has not been observed 
around the world [6]. 

Distribution of patients by level of education
Our study shows a strong representation of non-educated pa-

tients is 51.4%. These results are similar to those obtained by De-
salu et al in Nigeria [6]. For the latter, the level of education is often 
a reflection of the socio-economic level. Socio-economic status is a 
function of social success, level of education, and type of occupa-
tion. His argument is the following Patients with a higher level of 
education, who were most often men, were more aware of their 
risk factors for stroke than low-educated patients strongly repre-
sented by women in this locality. Nigeria.

Breakdown of patients by major risk factors
The continuing relationship between systolic or diastolic blood 

pressure (BP) level and the risk of AIC and HIP has been 
demonstrated in several studies including that of Lewington 
et al in 2002 [10] in Europe. In our study, high blood pressure 
(hypertension) was present in 51.4% of cases. This means that the 
fraction of stroke risk attributable to high BP is very important. 
In 13.1% of stroke cases in our study, this was a recurrence. This 
observation raises the interest of primary and secondary preven-
tion in order to reduce the incidence of stroke in the world by a 

good management of modifiable risk factors such as diabetes ob-
served in 8.6% of the cases in our study. However, in a significant 
way, 25.7% of the cases, no FDR was found. Despite the significant 
progress made in recent years in understanding the mechanisms 
and causes of stroke, a large proportion remains unexplained, as is 
the case in our work.

Distribution of patients by lifestyle and physical activity
Of the modifiable risk factors, smoking and drinking were ob-

served in 25.7% and 11.4% of our patients, respectively. This rate 
of alcoholism may be underestimated because of the religious 
context in a predominantly Muslim population where alcohol con-
sumption is disavowed.

While the risk of stroke increases with exposure to tobacco [21], 
for alcohol there seems to be a protective effect of moderate con-
sumption for doses of 12 to 24g/d [17].

Walking was practiced in 17.1% of cases. This result is explained 
by the fact that most of our patients were over 60 years old. Indeed, 
the African cultural context does not favor the practice of physical 
exercises that are considered activities that are not his age. The ef-
fectiveness of the practice of a physical activity (in the professional 
or of leisure) is observed only when it is carried out regularly and 
this relation is dose-effect [22]. 

Clinical features
The admission time was generally within 12 hours of the onset 

of symptoms and the CT scan was obtained within one hour for 
the majority of patients, with AIC or HIP categorization requiring 
brain imaging. In this study AIC was observed in 81.4% of cases 
against 18.6% for HIP. These results are identical to those described 
by European studies [8,17] , but also African [9,19,24] with differ-
ent proportions for both types. The differences observed may be 
related to recruitment bias, but also technical, or case definition as 
some authors still include other entities consistent with the WHO 
definition, such as subachnoid haemorrhage or thrombophlebitis. 
Clinically, these neurological disorders resulted in: hemiplegia in 
74.2%, 22.9% hemiparesis and 2.9% central facial paralysis (PFC).

Characteristics of functional explorations
Atrial fibrillation with cardiac arrhythmia (ACFA) was noted in 

17.1% of cases. It is a potent risk factor for AIC multiplying 
the risk by five. Currently it is the most common embolism 
heart disease .About 15% of patients with ACI are in FA and this 
proportion has a tendency to increase in subjects. These results 
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confirm the observations made in our study. However other car-
diac functional abnormalities have been observed namely left ven-
tricular hypertrophy (LVH) in 24.3% of cases. LVH, a reflection of 
hypertrophic cardiomyopathy (HCM), is a common complication 
of hypertension that is found in 24.3% of our patients. Approxi-
mately half of the MHC cases (41.9%) have an electromyogram 
(ECG) LVH. Several studies have shown that there is an inverse re-
lationship between the ejection fraction (EF) and the risk of AIC. 
AF is a common complication during heart failure, the greater the 
risk of developing the condition that left ventricular dysfunction is 
severe [3,8].

Biological characteristics
Hyperglycemia and hypercholesterolemia were the main bio-

logical abnormalities observed in the study population with re-
spective proportions of 45.71% and 4.3%. Indeed, as shown by 
the works of Mr. Mazighi and P. Amarenco [12], hyperglycemia is 
a common condition affecting 50% of hospitalized stroke patients.

With regard to hypercholesterolemia, the few studies on the 
relationship between LDL- cholesterol and AIC have so far shown 
contradictory results [8].

Prognostic and progressive characteristics
Prognostic characteristics

All our patients had a good prognosis at admission because of 
our admission criteria. Indeed, we have recruited only conscious 
patients with a good Glasgow score (15/15) and whose deficits are 
at most hemi corporal or less. These inclusion criteria were justi-
fied on the one hand, for ethical reasons, because the patient had 
to give his consent himself and on the other hand, because of our 
short period of investigation.

Nevertheless it should be said that patients with normal blood 
glucose levels have the best prognosis across the different rating 
scales.

However, in terms of comparison, the class of therapeutic ab-
stention is the one that presented the worst prognosis at the dif-
ferent scales of assessment and this in agreement with data from 
the literature that addresses the issue [2,7,12].

It should be noted, however, that at admission (J0 only), the in-
sulin therapy class (correction of hyperglycemia by insulin admin-

istration from 2 g/l of blood glucose) presented the worst score 
in the Barthel evaluation with 43,38 and 41,92, respectively. This 
could be explained by the fact that, apart from any therapeutic 
intervention, the prognosis, is altered proportionally to the blood 
glucose level, which means the higher the blood sugar, the worse 
the outcome.

Evolutionary characteristics
On the whole, our patients had a favorable evolution at the end 

of the 6 weeks of observation with the different scales of evalua-
tion. At the sixth week, the patients obtained scores representing 
minor disorders: between 53.15 and 70.52 for Barthel , 2.13 and 
3.47 for Rankin and 5.15 and 10, 21 for NIHSS . This could be ex-
plained by the inclusion criteria of the study but also and especially 
by the surveillance offered by the framework of our study even af-
ter hospitalization.

In terms of comparison of the recovery of motor disability, the 
class of the therapeutic abstention is the one which presented the 
slowest recovery in a gradual way week by week and which also 
presented at the end of the observation of 6 weeks, the most of re-
sidual handicap with a score of 10,21 at NIHSS against respectively 
5,15 and 7,15 for the class of normal glucose and the class 
of insulin therapy; in Rankin, 3.47 against 2.13 and 2.23; at 
Barthel 53.15 against 70.52 and 66.92. In the literature, recovery 
of motor disability may be poor if hyperglycemia is not corrected 
from 1.55 g/l [12,16,25,27].

In terms of duration of hospitalization, the class of refraining 
from treatment was the one whose patients lasted the most in the 
hospital with an average duration of 18 days compared with 11 
days and 14 days for normal glucose classes respectively. insulin 
therapy. This could be explained by the fact that the patients in the 
therapeutic abstention class presented many more complaints dur-
ing daily visits to the hospital, thus justifying their longer stays on 
the part of the doctors who had to investigate these complaints. A 
team from Indiana University also found acute phase hyperglyce-
mia in DALY associated with a longer hospital stay as well as a high 
cost of fees.hospitalization [27].

NB Although the NIHSS is not indicated in motor disability sur-
veillance, we wanted to keep it for its items that assess sensitivity. 
Indeed, we felt that this is well indicated given the high frequency 
of sensitivity disorders in diabetes which is also a hyperglycemia.
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In terms of mortality, we had in any death. This time again it 
is the class of therapeutic abstention which holds the great-
est number of deaths. This is described in several literature 
studies, uncorrected hyperglycemia starting at 1.55g/l can lead to 
higher mortality [27,28]. This time we cannot validly explain this 
high number of deaths in this class because we do not have op-
portunities for autopsy because of religious considerations that 
are against the practice of autopsy. Experimental studies indicate 
that hyperglycemia increases the neuronal damage that occurs 
during ischemia, and is associated with decreased cerebral blood 
flow, increased edema, and increased blood size. cerebral infarc-
tion. In contrast to animal models, the risk of haemorrhagic trans-
formation of cerebral infarction is not increased in hyperglycemic 
patients , with the exception of patients treated with rt-PA [12]. 

Conclusion
In the light of our investigations, we believe that even minor hy-

perglycemia should be normalized in the acute phase of ischemic 
stroke, despite fears of hypoglycaemia during correction.

In terms of prognosis or progression, morbidity and mortality 
are higher in patients with no treatment than in patients who have 
received insulin therapy. However, it is imperative for caregivers 
to adopt a rigorous management and monitoring protocol to avoid 
possible complications and mainly hypoglycaemia.

With this study, we prove that by making the effort of a rigor-
ous surveillance, we can give ourselves the means to follow the up-
dated recommendations in the literature and this for the greater 
good of all our patients.

Bibliography
1. Adibhatla RM., et al. “Citicoline: neuroprotective mechanisms 

in cerebral ischemia”. Journal of Neurochemistry 80 (2002): 
12-23.

2. Almdal T., et al. “The independent effect of type 2 diabetes 
mellitus on ischemic heart disease, stroke, and death: a pop-
ulation-based study of 13,000 men and women with 20 years 
of follow-up”. Archives of Internal Medicine 164 (2004): 1422-
1426.

3. ANAES. “Initial Management of Adult Patients with Stroke-
Medical Aspects. Recommendations for clinical practice 
(2002). 

4. Baird Tracey A., et al. “Persistent Poststroke Hyperglycemia 
Is Independently Associated With Infarction Expansion and 
Worse Clinical Outcome”. Stroke 34 (2003): 2208-214.

5. Bejor Y., et al. “Dijon’s vanishing lead with a look at low inci-
dence of strocke”. European Journal of Neurology 16 (2009): 
324-329.

6. Desalu O., et al. “A review of stroke admissions at tertiary hos-
pital in rural Southwestern Nigeria”. Annals of African Medicine 
10 (2011): 80-85.

7. Fuentes B., et al. “The Prognostic Value of Capillary Glucose 
Levels in Acute Stroke: The GLycemia in Acute Stroke (GLIAS) 
Study”. Stroke 40 (2009): 562-568.

8. Goldstein LB., et al. “Primary prevention of ischemic stroke: a 
guideline of the American Heart Association/American Stroke. 
Council: Atherosclerotic Peripheral Vascular Disease Interdis-
ciplinary Working Group; Cardiovascular Nursing Council; 
Clinical Cardiology Council; Nutrition, Physical Activity, and 
Metabolism Council; Quality of Care and Outcomes Research 
Interdisciplinary Working Group; American Academy of Neu-
rology affirms the value of this guideline”. Stroke 37 (2006): 
1583-633.

9. Keita AD., et al. “Epidemiological aspects of cerebrovascular 
accidents in the computed tomography department at the G-
spot hospital in Bamako, Mali”. Medecine Tropicale 65 (2005): 
453-457.

10. Lewington S., et al. “Age-specific relevance of normal blood 
pressure to vascular mortality: a meta-analysis of individual 
data for one million adults in 61 prospective studies”. Lancet 
360 (2002): 1903-1913.

11. Marta Moreno J., et al. “Glycemia in the first stage after stroke: 
nutritional and fluid therapy influence”. Stroke 23 (1992): 
920-921.

12. Mazighi M and Amarinco P. “Hyperglycemia : a poor prognostic 
factor in the acute phase of stroke”. Diabetes and Metabolism 
(Paris) 27 (2001): 718-720.

13. Murray CJ and Lopez AD. “Mortality by cause for eight regions 
of the world: Global Burden of disease Study”. Lancet 349 
(1997): 1269-1276.

Citation: Zeinab Kone., et al. “Hyperglycemia in Acute Stroke". Acta Scientific Neurology 8.7 (2025): 22-39. 



39

Hyperglycemia in Acute Stroke

14. Nita DA., et al. “Oxidative damage following cerebral ischemia 
depends on reperfusion - A biochemical study in rat”. Journal 
of Cellular and Molecular Medicine 5 (2001): 163-170.

15. O’Collins VE., et al. “1026 experimental treatments in acute 
stroke”. Annals of Neurology 59 (2006): 467-477.

16. Piironen K., et al. “Glucose and Acute Stroke: Evidence for an 
Interlude”. Stroke 43 (2012): 898-902.

17. Rothwell PM., et al. “Population-based study of event-rate, 
incidence, case fatality, and mortality for all acute vascular 
events in all arterial territories (Oxford Vascular Study)”. Lan-
cet 366 (2005): 1773-1783.

18. Saver JL., et al. “Prehospital Neuroprotective Therapy for 
Stroke- Results of the fields of stroke therapy magnesium 
(FAST-MAG) Pilot Trial”. Stroke 35 (2004): 106-108.

19. Sene Diouf F., et al. “Functional Prognosis of Stroke in Devel-
oping Countries : Senegal”. Annals of Physical and Rehabilita-
tion Medicine 49 (2006): 100-104.

20. Sène Diouf F., et al. “Vascular aphasia: clinical, epidemiological 
and evolutionary aspects”. Dak Med 53 (2005): 68-75.

21. Shinton R and Beevers G . “Meta-analysis of relationship be-
tween cigarette smoking and stroke”. British Medical Journal 
298 (1989): 789-94.

22. Spence JD. “Homocysteine lowering therapy: role in stroke 
prevention?” Neurology Lancet 6 (2007): 830-838.

23. Strong K., et al. “Preventing Stroke: saving lives around the 
world”. Lancet Neurology 6 (2007): 182-187.

24. Thiam A., et al. “Etiological aspects of neurological diseases in 
Dakar (1986-1995)”. Dak Med 45 (2000): 167-172.

25. Thomann R and Keller U. “Hyperglycemia in acute diseases, a 
sweet risk”. Forum Médical Switzerland 6 (2006): 1051-1054 
1051.

26. Weir CJ., et al. “Is hyperglycemia an independent predictor of 
poor outcome after acute stroke? Results of long term follow 
up study”. BMJ 314 (2002): 1303-1306.

27. William L and Tierney W. “Hyperglycemia and Stroke: Mortal-
ity and Higher Hospital Costs”. Neurology 59 (2002): 67-71.

28. Woo E., et al. “Hyperglycemia is a stress response in acute 
stroke”. Stroke 19 (1988): 1359-1364.

Citation: Zeinab Kone., et al. “Hyperglycemia in Acute Stroke". Acta Scientific Neurology 8.7 (2025): 22-39. 


