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Abstract
Introduction: Hyperglycemia is a one of the common response to stress especially when it is related to the tissue injury like head
injury. The purpose of this study was to detect the effect of admission hyperglycemia on the overall mortality and morbidity in
the patients of severe head injury.
Materials and Methods: Retrospective methods were used in this study and this study includes patients with severe TBI. The
patients were divided into two groups: Hyperglycemia group and normal blood sugar level group. This was based on the serum
glucose level. The Outcome measures of the study were mortality and Glasgow Outcome Scale which were recorded at 6 months.
Results: A total of 160 patients (male = 112, female = 48) were included in this study who had severe TBI and also met the
inclusion criteria. The mean (±SD) age of the patients taken for this study was 46.5 (±11.5) years. The mean GCS of the patients
at the time of admission was 5.2 ± 1.5. The mean (±SD) serum glucose level within 24 hours of admission was 249 mg/dL with
lowest being 110 mg/dL and highest of 390 mg/dL. Fifty-five (34%) patients had hyperglycemia (glucose level >200mg/dL) at
admission and remaining 105 patients (66%) had normal serum magnesium levels. Hyperglycemia resulted in 55% of the total
mortality (N = 30) compared to 38% (N=40) in patients who had normal blood glucose level after 24 hours of admission. The
mortality rate is significantly higher in patients with hyperglycemia (χ2 = 3.68; P = 0.04). The assessment of the patients with
Glasgow outcome score was done at 6 months follow up. 80% (N=44) of the patients who had high blood sugar levels showed
the poor Glasgow outcome compared to the patients with normal blood glucose where 66% (N=65) which was statistically
significant (χ2 =5.44; p= .019)
Conclusion: Hyperglycemia at admission increases the rate of mortality and morbidity in head injury patients.
Keywords: Hyperglycemia, Severe head injury, Glasgow outcome scale.

Introduction
Traumatic brain injury (TBI) is one of the leading
cause resulting in mortality and morbidity. It has a
major impact on socioeconomic status because the
majority consists of the young patients. Not just the
initial impact but also there are several other
biochemical mechanisms which gets activated in severe
TBI patients, determine the outcome, and thus the
imbalances among these mechanisms ultimately lead to
secondary injuries.1
Hyperglycemia is a common phenomenon in acute
stress like injury. Better management of hyperglycemia
in acute disorder is associated with the better clinical
outcome. 2,3
But the least importance is given to the glycemic
control in head injury.4,5 So, the purpose of this study
was to assess the effect of high blood sugar levels on
the overall outcome of patients who had severe head
injury.
Materials and Methods
The type of study was prospective which includes
the patients admitted over a period from 2015 to 2018
at a tertiary care center to assess the effect of high
blood sugar levels on the out-come of the patients with

severe head injury. The study includes the adult
traumatic brain injury patients with GCS ≤8 and
admission within 24 hrs. of injury. Patients who had
multiple organ injuries, low blood pressure (systolic
<90), history suggestive of diagnosed diabetes mellitus
in a patient, HbA1c levels more than 7.5 and presence
of any type of chronic systemic illness were excluded
from the study. The data pertaining to GCS score, age,
gender and serum glucose levels within the 24hrs of the
admission was collected. Patients were then divided
into two groups depending on the initial serum glucose
level: patients with glucose level <200mg/dL group and
patients with hyperglycemia group (Glucose level
>200mg/dL). Patients with hyperglycemia were
adequately treated with the injection Insulin.
Standard care included the ventilator support,
seizure prophylaxis, antibiotic prophylaxis, prophylaxis
for gastric ulcer, and catheterization for urine. When
computerized tomography (CT) imaging of the brain
reflected a focal mass effect or a diffuse cerebral
edema, only then injection Mannitol was included in
the treatment. The decision for surgical decompression
was taken after assessing the CT brain findings and it
was different for each patient.
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Results

Fig. 1: Showing the relationship between blood sugar at admission and outcome
A total of 160 patients (male = 112, female = 48)
with severe head injury who covered all the inclusion
criteria were taken for the study. The mean (±SD) age
of the patients chosen for this study was 46.5 (±11.5)
years. The mean Glasgow coma scale of the patients
chosen for this study at the time of admission was 5.2 ±
1.5. The mean (±SD) serum glucose level within 24
hours of admiss ion was 249 mg/dL with lowest being
110 mg/dL and highest of 390 mg/dL. Fifty-five (34%)
patients had hyperglycemia (glucose level >200mg/dL)
at the time of admission and the remaining 66% (105
patients) of population shows serum glucose levels
within normal limit. Hyperglycemia resulted in high
mortality rate which was 55% (N = 30) compared to
38% (N=40) in those patients who had normal blood
glucose level 24 hours after the admission. The
mortality rate is significantly higher in patients having
high blood sugar levels. (χ2 = 3.68; P = 0.04). The
assessment of the patients with Glasgow outcome score
was done after an interval of 6 months when patients
came for follow up. The Glasgow outcome score was
poor among 80% (N=44) of patients who had
hyperglycemia compared to the patients with normal
blood glucose where 66% (N=65) which was
statistically significant (χ2 =5.44; p= .019). No
significant difference was found with respect to age and
initial Glasgow coma scale.
Discussion
Hyperglycemia is a one of the common response to
stress especially when it is related to the tissue injury
like head injury. And stress hyperglycemia is related to
increased chances of death, congestive cardiac failure
and cardiogenic shock.6
Catecholamines levels start increasing as a result of
Hyperglycemia due to stress. Once the release of
steroids starts increasing, it further leads to increase

release of glucagon and inhibition of insulin release
which in turn increases the serum sugar levels.7
Persistent hyperglycemia causes electrolyte
imbalances, decreases the immunity and creates a
noxious environment by forming free radicles. Even
modest amount of hyperglycemia in the ICU is related
to the significant increase in the mortality.8
Once the blood sugar levels are controlled by
aggressive use of insulin administration it further leads
to good clinical outcome and reduction in the mortality
by 42% as shown by one randomized control trial.9
Hyperglycemia at the time of admission is thus an
independent factor predicting the further outcome and
the infection rate in patients of trauma as proven by
Sung et al.10
Study done by Yendamari et al including 738
trauma patients shows that significantly increases both
intensive care unit stay and overall hospital stay. And
there was increase in both mortality and morbidity in
these patients.11
Mechanism by which hyperglycemia influences the
head injury outcome is still uncertain. Hyperglycemia is
usually mediated by the stress induced multiple
neuronal and hormonal changes.12 Even level of serum
cortisol is associated with the mortality in head injury.13
Certain studies shows that serum insulin is correlated
well with the degree of coma after head injury.14
In our study, it is shown that high blood sugar
levels i.e. Hyperglycemia at the time of admission
results in increase of mortality as well as morbidity
following head injury. Further larger studies are
required to confirm this finding.
Conclusion
Hyperglycemia at admission results in higher
incidence of mortality as well as morbidity in head
injury patients.
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