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ABSTRACT

Objective: To assess the frequency of stress hyperglycemia and mortality in patients with hyperglycemia admitted in medical
Intensive Care Unit.

Study Design: Cross-sectional study.

Place and Duration of Study: Medical Intensive Care Unit, Combined Military Hospital Quetta, from Nov 2018 to Jun 2019.
Methodology: A total of 150 adult patients of age between 18-80 years, of both genders, with Intensive Care Unit stay >24
hours, who were treated in medical Intensive Care Unit during study period, were included in the study. Those patients with
duration of stay <24 hours, paediatric patients, surgical and pregnant patients and those who were on chronic steroid therapy
and those who were given TPN and dextrose infusions were excluded. The blood sugar fasting was measured daily and blood
sugar random was measured on admission and twice daily. The patients were segregated into three groups: Normoglycemia,
Diabetes mellitus and Stress hyperglycaemia. The frequency of patients and outcome of patients in terms of death was obser-
ved in all groups.

Results: The mean age of study population was 55.02 + 18.14 years, with 99 (66%) were males while 51 (34%) were females.
Among study population 77 (51.3%) had normoglycemia, 46 (30.7%) had Diabetes Mellitus while 27 (18%) had stress hyper-
glycaemia. Out of 77 patients with normoglycemia 10 (12.9%) died, while number of deaths in patients with diabetes mellitus
and stress hyperglycaemia was 21 (45.6%) and 15 (55.5%) respectively. The mean maximum blood glucose in those who survi-
ved and died was 214.39 + 100.69 mg/dl and 295.26 + 122.60 mg/ dl respectively, which was significant with a p-value <0.01.
Conclusion: This study showed that 18% patients had stress hyperglycemia with higher mean maximum blood glucose levels
in those who died, as compared to who survived.
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INTRODUCTION various hormones get activated such as activation of

Patients with hyperglycemia are increasingly seen hypothalamic pituitary axis, release of catecholamines,
in intensive care units. This hyperglycemia can be be- ~ glucagon and growth hormones*. As a result, lipolysis
cause of preexisting diabetes mellitus with a poor con- of adipose tissue, proteolysis involving the skeletal
trol or it may be stress induced. The stress induced hy- muscles, hepatic gluconeogenesis and glycogenolysis
perglycemia is defined as random blood glucose levels ~May take place, resulting in increased glucose resis-
>200 mg/dl or fasting blood glucose >126 mg/dl in  tance. There are also many exogenous factors involved
patient with acute injury or illness without pre-existing which can exacerbate this insulin resistance and
diabetes mellitus’. It may resolve spontaneously after hyperglycemia®. These factors include use of steroids,
the acute illness is over. The term generally is used for ~ use of vasopressors and dextrose infusions. This severe
those patients who do not have previous diabetes me- hyperglycemia is a catabolic state with various effects.
llitus but patient with previously diagnosed diabetes ~The increased blood sugar levels lead to glucosuria
mellitus may also develop stress induced hyperglyce- and osmotic diuresis resulting in loss of water and ele-
mias?. This Stress induced hyperglycemia is not well ctrolytes. This causes dehydration, and hemodynamic
studied. The stress hyperglycemia results in worst ~compromise. The Osmotic diuresis can cause hypon-
outcomes in ICU patients®. Although traditionally it is ~ atremia which can be symptomatic. The hyperglyce-
thought to be an adaptive response to acute illness but ~ Mia also results in poor wound healing?. It is not
nowadays it is considered to be the cause of poor out- known whether the stress hyperglycemia itself causes

comes in ICU patients. In acute and critical illness, ~damage or its just marker of severity of illness. The
stress hyperglycemia, in previous studies was seen
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stress hyperglycemia in our setup and association of
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hyperglycemia with mortality in patients admitted in
intensive care units so that stress hyperglycemia may
be identified as an independent risk factor for poor
outcomes in critically ill patients and such patients
may be treated with standard therapy to prevent poor
outcome.

METHODOLOGY

It was cross-sectional study conducted at Medical
Intensive Care Unit of Combined Military Hospital
Quetta, from November 2018 to June 2019. The permis-
sion was sought from institution ethics review commi-
ttee (ltr no.Trg-IRB-28-08/001). The sample size (n=
150) was calculated with the help of WHO sample size
calculator using a confidence level of 95%, margin of
error 5% and population portion of 12%38. All the adult
patients of both genders admitted in the ICU facility
with age between 18-80 years and hospital stay more
than 24 hours were included, while those patients with
stay less than 24 hours, patients with hyperthyroidism,
paediatric and surgical patients, pregnant females,
patients with history of chronic steroid use and those
who were given total parenteral nutrition and dextrose
infusions were excluded from study. The patients were
selected in the study by non-probability consecutive
sampling. The informed written consent was obtained
from the patients or from first degree relatives for the
patients who were unable to give consent. The demo-
graphic data including age and gender were collected.
The history was taken regarding previous established
diagnosis of diabetes mellitus, hyperthyroidism and
for chronic steroid use. Blood sugar random was mea-
sured on arrival in Intensive care unit (ICU) by gluco-
meter and sample was also sent to hospital pathology
lab. The patients were daily followed with their fasting
and random blood glucose levels during their stay
in ICU for maximum of 7 days. Their mean maximum
and minimum blood glucose was measured along-with
total stay in ICU.

The patients were classified into three groups:
normoglycemia, hyperglycaemia with diabetes melli-
tus and stress hyperglycaemia. According to American
Diabetes Association the normoglycemia is defined as
fasting blood glucose (FBG) less than 100 mg/dl or 2
hour blood (2-hr) glucose less 140 mg/dl, while pre-
diabetes is defined as FBG between 100-125 mg/dl
or 2-hr blood glucose between 140-200 mg/dl and the
diabetes is defined as FBG more than 126 mg/dl or 2-
hr blood >200 mg/dl%1°. The stress induced hypergly-
cemia is defined as random blood glucose levels >200
mg/dl or fasting blood glucose >126 mg/dl in patient
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with acute injury or illness without pre-existing
diabetes mellitus’.

The analysis was done by statistical package for
social science (SPSS) version 18. The descriptive vari-
ables such as frequency and percentages of male and
female patients were calculated. The mean and stan-
dard deviation for age and duration of stay in ICU was
measured. The patients were divided into 3 categories
on the basis of their glycemic control i.e. normogly-
cemia, hyperglycemia with previous diabetes mellitus
and stress hyperglycemia. The frequency and percen-
tage of the patients in each group was calculated. The
frequency and percentages of different types of glyce-
mic control in survivors and those who did not survive
were calculated. The association of outcome with gen-
der and hyperglycemia was assessed using chi square
test. The mean maximum blood glucose level was mea-
sured in those who survived and died. The indepen-
dent sample t-test was used to compare the means in
both groups and p-value <0.05 was taken as significant.

RESULTS

Out of these 150 patients 99 (66%) were males,
while 51 (34%) were females. The mean age and dura-
tion of stay in intensive unit is shown in table-I.

Among study population 77 (51.34%) had normo-
glycemia, 46 (30.7%) were having hyperglycemia with
diabetes mellitus while 27 (18%) had stress hypergly-
caemia as shown in figure.

~]
~1

M Percentage

B Frequency

Diabetes
Mellitus

Normoglycemia Stress

Hyperglycemia

Figure-1: Types of glycemic control.

The frequency and percentages of different types
of glycemic control in survivors and those who did not
survive is shown in table-II.

The patients were divided into three groups on
the basis of their mean blood glucose levels ie <150
mg/dl, 150-300 mg/dl and >300 mg/dl and number
of deaths in each group was calculated. As the mean
maximum blood glucose levels increased, the number
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of patients who could not survive also increased
(10.4% versus 35.8% versus 47.5%) depicting increased
mortality associated with hyperglycemia in ICU
patients, as shown in table-IV.

The mean maximum blood glucose in those who
survived was lower than those who could not survive,
which was significant with a p-value of <0.01 and there
was no significant difference in the mean duration of
stay in ICU in both groups as shown in table-III.

The association of outcome with gender and hyp-
erglycemia was assessed using chi square test, which
was not significant for gender but statistically signifi-
cant for hyperglycemia (p-value <0.01).

Table-I: Descriptive studies.

Parameter N Mean * SD Max. | Min.
Age (years) 150 | 55.02+18.14 80 18
Duration of Stay
in ICU (days) 150 4.81+294 15 2
Table-II: Glycemic control and associated outcomes.
Type of Glycemic ] Non
Ciﬂtrol ’ Survivors Survivors
Normoglycemia 67 (87.0%) 10 (12.9%)
Diabetes Mellitus 25 (45.3%) 21 (45.6%)
Stress Hyperglycaemia 12 (44.4%) 15 (55.5%)
Outcome Mean Blood Glucose
<150mg/dl1 | 150-300 mg/dl| >300mg/dl
Non survivors | 5(10.4%) | 22(3548%) | 19 (47.5%)
Survivors 43 (89.5%) | 40 (64.5%) | 21(52.5%)

Table-III: Mean Maximum blood glucose and stay in ICU
among survivors & non survivors.

Outcome | N | MeantSD | p-value
I];/{?)zgnum su5?§ors 46 219255660i <0.01
gl‘;c/";; Survivors | 104 2;35’2; <0.01
Is(t%] in suva?vnors 37 | 541£325 | >005
(days) Survivors | 73 455+276 >0.05
DISCUSSION

Stress hyperglycaemia is increasingly being iden-
tified in patients with acute illness especially those
admitted in intensive care units. The stress induced
hyperglycaemia may represent the severity of illness
and is associated with increased deaths in ICU pati-
ents. Our study showed the prevalence of stress hyper-
glycemia is our ICU was 18% which is comparable
with results of previous studies. In a study done by
Umpierrez and colleagues, the frequency of stress hyp-
erglycemia was 12%8. The frequency of stress hyper-
glycaemia in ICU patients was found to be 5.7% in
a study done in Iran in 2017'. The study done by
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Godinjak et al, showed that the prevalence of stress
hyperglycemia was about 19%'2. In a study done in
India by Jitendra Sharma et al, have shown that the
prevalence of stress hyperglycemia was about 20.33%
13, Our study also showed that, more percentage of
patients with stress hyperglycemia had deaths than
those with previous diabetes consistent with previous
studies. In the Iranian study published in 2017, the
mortality rate in patients with stress hyperglycemia
was 44.5%, while our study revealed the mortality rate
of 55.5%°. The mortality rate in patients with stress
hyperglycemia in study done by Umpierrez and collea-
gues in USA was 16%, while it was 1.7% in those with
normoglycemia and 3% in those who had prior diabe-
tes8. In a study done by Godinjak and colleagues sho-
wed that ,among patients admitted to ICU, stress indu-
ced hyperglycemia resulted in 3-fold increase in mor-
tality (31%) than patients with previous diabetes (10%)
or those having normal blood glucose levels (11.3%)0.
The mortality rate in our study was more than seen in
previous studies. A study done by Krinseley et al, inc-
luding different groups of severely ill patients in ICU,
had shown that mean and maximum blood sugar
levels were much higher in those who died, in compa-
rison with those who survived, which was also depic-
ted in our study. The patients who had mean blood
glucose values >300 mg/dl had a mortality of 42.5%14.
Our study also showed the similar results with mor-
tality of 52.5% in those with Blood glucose levels were
>300 mg/dl. Similarly in surgical patients there was
increased risk of nosocomial infections such as pneu-
monias, sepsis and wound infections with hypergly-
cemia'®. The insulin therapy, in addition to decreasing
mortality can also prevent many complications such
as nosocomial infections, AKI, hepatic damage, which
results in improving overall outcomes in critical pati-
ents. Whether it should be intensive insulin therapy or
less strict glycemic control is still an ongoing debate’®.
Various societies have recommended various different
guidelines for management of hyperglycemia in criti-
cal ill patients admitted in ICUs". According to guide-
lines the American Diabetes Association (ADA), a
target blood glucose levels between 7.7-9.9 mmol/L is
recommended’s.

In patients with severe sepsis, keeping blood su-
gar levels between 4.4-6.1 mmol/L did not resulted in
a mortality benefit; instead it has caused more harmful
effects, such as hypoglycemia’. Similarly if blood glu-
cose remains in the range of 70-140 mg/dL for >80%
of time, it has shown to reduce mortality in non-dia-
betic critically ill ICU patients?. If glycemic variability
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is limited, it proves to be beneficial and decrease mor-
tality. In a study done by Ali and colleagues, involving
patients with sepsis, severe sepsis and septic shock,
those patients with increased glycemic variability had
more deaths?!. The stress induced hyperglycemia in
ICU patients poses a treatment challenge. The iatroge-
nic hypoglycemia should be avoided as it is also asso-
ciated with increased mortality.

So, stress related hyperglycemia in critically ill
patients is a risk factor associated with increased mor-
tality. Further studies are required to compare the res-
ults in our setup. Studies are also required to compare
various treatment protocols for controlling hyperglyc-
emia in ICUs. There are slight limitations in our study.
It did not exclude the patients who received steroids or
vasopressors, as this may affect the insulin resistance
and may lead to hyperglycemia.

CONCLUSION

This study showed that 18% had stress hyper-
glycemia in our study population. Those patients who
were having increased mean blood glucose levels in
medical ICU had increased mortality while length of
stay in ICU did not affect mortality. An adequate gly-
cemic control in critically ill patients can significantly
improve outcomes.
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