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Abstract 
Background: Hyperglycemia as a medical condition due to diabetes or other underlying conditions like Stress-Induced Hyperglyce-
mia and sepsis as a life-threatening medical condition are two of the challenges faced during burn treatment.
The purpose of this study was to evaluate the risk for sepsis and mortality for the patients with critical hyperglycemic values during 
the disease.
Material and Methods: This is an observational retrospective cohort study conducted in the Service of Burns of the University Hos-
pital Centre “Mother Teresa” in Tirana (UHCT), Albania from 1st January 2010 to 31st December 2014. Patients were categorized 
as having euglycemia (mean BG values ranging from 80-120 mg/dl), moderate hyper Sepsis was defined according to the ABA 
Consensus Panel Publication for Infection and Sepsis glycemia (mean BG values <180 mg/dl) or critical hyperglycemia (mean BG 
values ≥180 mg/dl). to evaluate the impact of the presence of critical hyperglycemia during the disease in sepsis and mortality, we 
performed Relative risk, Odds ratio
Results: Those who had overall hyperglycemia (Moderate and Critical) had 2.6 times the risk for sepsis compared to those who were 
in the euglycemia group. Analyzing the risk of mortality in patients with overall hyperglycemia during the disease, we observed that 
the chance of a bad outcome was 2.7 times more likely to occur if the patient had hyperglycemia (RR=2.7).
Conclusions: Glucose values on admission, as one of the derangement features of burn shock, are prognostic factors in critical hyper-
glycemia during burn disease and have a close relationship with other outcomes (sepsis and mortality).
Keywords: Burns, Hyperglycemia, Sepsis, mortality.
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Introduction

The stress response relating to critical illness refers to the 
systemic response to severe injury or infection. Severe 
burns covering more than 40% of Total Body Surface Area 
(TBSA) are typically followed by a period of stress, in-
flammation and hypermetabolism. During this period, we 
can observe a hyperdynamic circulatory response with in-

creased body temperature, glycolysis proteolysis and futile 
substrate cycling. The hyperglycemic condition from dys-
regulated glucose homeostasis has been defined stress hy-
perglycemia. Patients with severe burns experiencing a kind 
of trauma undergo, among others, disturbances in glucose 
homeostasis, possibly leading to Stress Induced Hypergly-
cemia (SIH) [1]. Hyperglycemia as a medical condition due 
to diabetes or other underlying conditions like SIH and sep-
sis as a life-threatening medical condition are two of the 
challenges faced during burn treatment.

The purpose of this study was to evaluate the risk for 
sepsis and mortality for the patients with critical hypergly-
cemic values during the disease.

Material and Methods

This was an observational retrospective cohort study con-
ducted in the Service of Burns of the University Hospital 
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Centre “Mother Teresa” in Tirana (UHCT), Albania. UHCT 
is a tertiary level hospital in Albania. The study was ap-
proved by the Institutional Board of the Ministry of Health 
and Social Support.

We observed adult burn patients (≥ 20 years old) ad-
mitted to the ICU of the Burn Service in the UHCT from 
1st January 2010 to 31st December 2014. Children and non- 
burn related admissions (Stevens-Johnson/toxic epidermal 
necrolysis, necrotizing fasciitis and chronic wounds) were 
excluded from the study.

Patients were categorized as having euglycemia (mean 
BG values ranging from 80-120 mg/dl), moderate hypergly-
cemia (mean BG values <180 mg/dl) or critical hyperglyce-
mia (mean BG values ≥180 mg/dl) [2]. Patients with critical 
hyperglycemia during burn disease were treated according 
to the insulin regimen: basal-bolus therapy with a correc-
tional insulin scale, with a total daily dose of 0.3-0.5 unit/
kg/day.

Sepsis was defined according to the ABA Consensus 
Panel Publication for Infection and Sepsis [3].

Statistical Analysis

The normally distributed continuous data are reported as 
the mean + standard deviation and analyzed using One-way 
ANOVA. The categorical data are expressed as frequency 
distributions and the z-score was used to determine wheth-
er differences existed between two population proportions. 
Outcome Cross tabulations are done for Sepsis and Glucose 
Values. In order to answer our clinical question: to evaluate 
the impact of presence of critical hyperglycemia during the 
disease in sepsis and mortality, we performed Relative risk, 
Odds ratio. SPSS 23 was used for statistical analysis. Values 
were considered significant with p<0.05.

Results

A total of 785 patients including children were admitted to 
our facility over the period of study. Three hundred and for-
ty-six (44%) were adults. Fifty of these 346 patients died. 
Overall mortality was 14.5%. Mean length of stay (LOS) 
in hospital was 14.1 ± 17.1 days. Mean age was 48.6 ± 16.9 
years old. Categorization according to BMI revealed a nor-
mal distribution, peaking in the overweight group (BMI 
range 25-29.9 kg/m2) with 154 patients (44.5%) (Table 1).

On admission there were 144 patients or 41.6% with 
euglycemia,148 patients or 42.8% with moderate hypergly-
cemia and 54 patients or 15.6% with critical hyperglycemia. 
During the disease from the total number 204 were with 
euglycemia, 118 with moderate hyperglycemia and only 
24 or 7% were with critical hyperglycemia /The last group 
of patients was treated with insulin according the service
protocols. Observing the 24 patients who presented critical 
hyperglycemia during burn disease, 2 (8.3%) of them had 
normal glucose values on admission; 6 (25%) had moder-
ate hyperglycemia on admission, while only 16 (66.7%) of 
them had critical values on admission. On the other hand, 
observing the 54 patients with critical hyperglycemia on ad-
mission, 16 (29.6%) had critical BG values during disease, 
26 (48.1%) had moderate BG values during disease and 
only 12 (22.3) had normal BG values during disease. 

Patients belonging to the critical hyperglycemia group
had a mean BSA of 39.3 ± 23.05%. There was a predomi-
nance of full-thickness burns in 19 patients (79.2%). Sepsis 
occurred in 90 patients, and prevalence of sepsis in adult 
burn patients in our center was 26%. Of the 90 patients 
with sepsis, 32 (36% of 90) had normal BG values during 
burn disease, constituting 15.7% of the euglycemic group 
(n=204), 44 patients or almost 50% had moderate values 

The normally distributed continuous data are reported as the mean + standard deviation 

and analyzed using One-way ANOVA. The categorical data are expressed as frequency 

distributions and the z-score was used to determine whether differences existed between two 
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Table 1 - Demographic data for adult and elderly patients with severe burns

On admission there were 144 patients or 41.6% with euglycemia,148 patients or 42.8% 

with moderate hyperglycemia and 54 patients or 15.6% with critical hyperglycemia. During the 

disease from the total number 204 were with euglycemia, 118 with moderate hyperglycemia and 

only 24 or 7% were with critical hyperglycemia /The last group of patients was treated with insulin 

according the service protocols. Observing the 24 patients who presented critical hyperglycemia

Table 1 - Demographic data for adult and elderly patients with severe burns



Albana Aleksi et al.832

 
Albanian Journal of Trauma and Emergency Surgery

AJTES

 
 Official Publication of the Albanian Society for Trauma 

and Emergency Surgery -ASTES
 

 

Chairman of the editorial board:
Asc. Prof. Agron Dogjani MD, PhD, FACS  FISS (ALBANIA)

Editor in Chief
Asc.Prof. Rustem CELAMI MD, PhD (Albania)

Deputy Editors
Prof. Lutfi ZYLBEARI MD, PhD (Macedonia)
Asc.Prof. Rudin Domi MD, PhD (Albania)
Edvin SELMANI MD, PhD (Albania)

National Editorial Board

Prof. Arben GJATA MD, PhD
University of Medicine, Tirana, Albania
Prof. Xheladin DRAÇINI MD, PhD
University of Medicine, Tirana, Albania
Prof. Nikollaq KAÇANI MD, PhD
University of Medicine, Tirana, Albania
Prof. Etmont ÇELIKU MD, PhD
University of Medicine, Tirana, Albania
Prof. Arben BEQIRI MD, PhD
University of Medicine, Tirana, Albania
Prof. Ilia MAZNIKU MD, PhD
University “Alexander Xhuvani”, Elbasan, Albania
Prof. Arvin DIBRA MD, PhD
University of Medicine, Tirana, Albania
Prof. Skënder TOPI MD, PhD
University “Alexander Xhuvani”, Elbasan Albania
Prof. Edvin PRIFTI MD, PhD
University of Medicine, Tirana, Albania
Asc. Prof. Edmond NUELLARI MD, PhD
University of Medicine, Tirana, Albania
Asc.Prof. Sokol XHEPA MD, PhD
University of Medicine, Tirana, Albania
Asc.Prof. Aleksander HOXHA MD, PhD
University of Medicine, Tirana, Albania
Asc. Prof. Ridvan ALIMEHMETI MD, PhD
University of Medicine, Tirana, Albania
Prof. Pirro PRIFTI MD, PhD
University “Alexander Moisiu”, Durres, Albania
Asc.Prof. Sokol BUBA MD, PhD
University of Medicine, Tirana, Albania
Asc. Prof. Edmond ZAIMI MD, PhD
University of Medicine, Tirana, Albania

Ilir ALIMEHMETI MD, PhD (Albania)
Artan Bano MD, (Albania)

Asc. Prof. Rudin DOMI MD, PhD
University of Medicine, Tirana, Albania
Asc. Prof. Bajram BEGAJ MD, PhD
University Hospital of Trauma, Tirana, Albania
Asc. Prof. Besim BOCI MD, PhD
University of Medicine, Tirana, Albania
Asc.Prof. Fadil GRADICA MD, PhD
University of Medicine, Tirana, Albania
Asc. Prof. Arben HAXHIHYSENI MD, PhD
University of Medicine, Tirana, Albania
Artid LAME MD, PhD
University of Medicine, Tirana, Albania
Arsen Seferi MD, PhD
University of Medicine, Tirana, Albania
Sokol ISARAJ MD, PhD
University of Medicine, Tirana, Albania
Alfred IBRAHIMI MD, PhD
University of Medicine, Tirana, Albania
Dritan TODHE MD, PhD
University of Medicine, Tirana, Albania
Gëzim GALIQI MD, PhD
Shkodra Regional Hospital, Albania
Leart BERDICA MD, PhD
University of Medicine, Tirana, Albania
Myzafer KAÇI MD, PhD
University of Medicine, Tirana, Albania
Shkëlzen OSMANAJ MD, PhD
University Hospital of Trauma, Tirana, Albania
Zamir DEMIRAJ MD, PhD
University Hospital of Trauma, Tirana, Albania
Gjergj SEMINI MD, PhD
American Hospital Albania, Tirana, Albania

Mail Address: Str. Lord Bajron, 1026,  Tirana, Albania
Electronic Address: E-mail.: secretary@astes.org.al ajtesjournal@gmail.com 

Design & Layout: Hysni Bendo
Printed: M&B Publications
ISSN: 2521-8778 (print version) ISSN: 2616-4922 (electronic version) 

International Editorial Board

Prof. Boris SAKAKUSHEV MD, PhD (Bulgaria)
Prof. Kenan FERATI MD, PhD (Macedonia)
Asc.Prof. Sasa MILENKOVIC MD, PhD (Serbia)
Prof. Bellal A. JOSEPH MD, FACS (USA)
Prof. Claudio TAGLIA MD, PhD (Italy)
Asc. Prof. Basri LENJANI MD, PhD (Kosovo)
Prof. D`'Archivio LAFRANCO MD, DDS (Italy)
Prof. Orhan ALIMOĞLU MD, PhD (Turkey)
Prof. Mehmet KURTOĞLU MD, PhD (Turkey)
Prof. Mehmet ERYILMAZ MD, MBAH (Turkey)
Prof. Kenan KARAVDIC MD, PhD (Bosnia Herzegovina)
Asc. Prof. Bogdan DIACONESKU MD, PhD (Romania)
Kastriot HAXHIREXHA MD, PhD (Macedonia)
Ilir HASANI MD, PhD  (Macedonia)
Rexhep SELMANI MD, PhD  (Macedonia)
Asc. Prof. Nehat BAFTIU MD, PhD (Kosovo)
Asc.Prof. Nuhi ARSLANI MD, PhD  (Slovenia)
Floren KAVAJA MD, PhD (Kosovo)
Hysni JASHARI MD, PhD (Kosovo)
Shqiptar DEMACI MD, PhD (Kosovo)

Advisory Expert

Prof. Eliziana PETRELA, MD, PhD
University of Medicine, Tirana, Albania

Assistant Editors

Hysni BENDO MD
Amarildo BLLOSHMI MD
Erion SPAHO MD
Sonja SARACI  MD

during burn disease constituting 37.3% of the moderate 
group(n=118) and 14 patients or 15% had critical values 
during burn disease constituting 58.3% of the critical group. 

Analyzing outcomes (sepsis and mortality) in patients 
with overall hyperglycemia during the disease (84 patients), 
we calculated Relative Risk and Odds Ratio (Table 2).

Those who had overall hyperglycemia (Moderate and 
Critical) had 2.6 times the risk for sepsis compared to those 
who were in euglycemia group. The risk for sepsis of pa-
tients with critical hyperglycemia among those with overall 
hyperglycemia was 3.7 times as high as the risk of sepsis 
among those who did not have critical hyperglycemia.

The risk for mortality for patients with overall hyper-
glycemia was 2.7 times the risk for mortality to the patients 
with euglycemia during the disease. It was the same as for 
patients with moderate hyperglycemia and with critical hy-
perglycemia (No statistical significance).

Discussion
Homeostasis is the maintenance of a stable internal envi-
ronment in an organism through careful regulation of many 
parameters, including maintaining blood glucose levels 
within the narrow range of 60–120 mg/dl. Patients with se-
vere burns experience one of the most severe disruptions of 
homeostasis. Clinical situations associated with glucose ho-
meostasis disorders are previous diagnosis of diabetes, SIH 
and relative deficiency of insulin in the preoperative period. 
Based on many studies, hyperglycemia might have different 
biological or clinical implications and has been associated 
with an increased risk of adverse outcomes [4, 5, 6].

A significant proportion of mortality and morbidity 
in severely burned patients with SIH is attributable to hy-
permetabolic response [7, 8]. Results of various studies re-
searching altered metabolism and the role of insulin in the 
treatment of burn patients indicate that improvement in BG 

levels results in lower rates of hospital complications and 
mortality [9, 10, 11, 12, 13, 14]. 

In this clinical and epidemiological study, we have 
tried to assess the effect of critical hyperglycemia on admis-
sion as a real forerunner on outcome (sepsis and mortality) 
in adult patients with severe burns.

Analyzing sepsis and its distribution in the three 
groups of patients, we noticed that sepsis (n=90) was pres-
ent in 32 patients (35.6%) in the euglycemic group, in 44 
patients (48.8%) in the moderate hyperglycemic group and 
in 14 (15.6%) in the critical hyperglycemic group. We no-
ticed that the majority of patients with sepsis (58 out of 90 
patients or 64.4%) had hyperglycemia during disease. While 
analyzing sepsis within each group, we noticed differences. 
In the euglycemic group composed of 204 patients, there 
were 32 (15.6%) patients diagnosed with sepsis; in the mod-
erate hyperglycemic group of 118 patients, 44 (37.2%) had 
sepsis; and in the critical hyperglycemic group of 24, 14 
(58.2%) had sepsis. We noticed that sepsis was present in 
the majority of patients with critical hyperglycemia, which 
is consistent with recent studies [7].

Analyzing sepsis and the risk of developing it in pa-
tients with critical hyperglycemia during the disease, we 
observed a relative risk of 3.7, meaning that the chance of 
sepsis is 270% higher if the patient presents with critical 
hyperglycemia during the disease. An OR of 1.7 indicates 
that the odds for sepsis are higher in the group with overall 
hyperglycemia (Moderate and critical) (Odds Ratio >1). In 
absolute values that would mean that the incidence of sepsis 
is 30% smaller in the group without hyperglycemia during 
the disease. 

Analyzing mortality, we noticed that out of 50 deaths 
in total, 17 (34%) were patients with euglycemia, 29 (58%) 
were patients with moderate hyperglycemia and only 4 (8%) 
were in the critical hyperglycemic group. If we look at mor-

Table 2 - Relative risk for sepsis and mortality according glucose values categorization (during the disease)

during burn disease, 2 (8.3%) of them had normal glucose values on admission; 6 (25%) had 

moderate hyperglycemia on admission, while only 16 (66.7%) of them had critical values on 

admission. On the other hand, observing the 54 patients with critical hyperglycemia on admission, 

16 (29.6%) had critical BG values during disease, 26 (48.1%) had moderate BG values during 

disease and only 12 (22.3) had normal BG values during disease. 

Patients belonging to the critical hyperglycemia group had a mean BSA of 39.3 ± 23.05%. 

There was a predominance of full-thickness burns in 19 patients (79.2%). Sepsis occurred in 90 

patients, and prevalence of sepsis in adult burn patients in our center was 26%. Of the 90 patients 

with sepsis, 32 (36% of 90) had normal BG values during burn disease, constituting 15.7% of the 

euglycemic group (n=204), 44 patients or almost 50% had moderate values during burn disease 

constituting 37.3% of the moderate group(n=118) and 14 patients or 15% had critical values during 

burn disease constituting 58.3% of the critical group. 

Analyzing outcomes (sepsis and mortality) in patients with overall hyperglycemia during the 

disease (84 patients), we calculated Relative Risk and Odds Ratio (Table 2).
Table 2 - Relative risk for sepsis and mortality according glucose values categorization (during the disease)

Those who had overall hyperglycemia (Moderate and Critical) had 2.6 times the risk for 

sepsis compared to those who were in euglycemia group. The risk for sepsis of patients with critical 

hyperglycemia among those with overall hyperglycemia was 3.7 times as high as the risk of sepsis

among those who did not have critical hyperglycemia.
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tality as the proportion of deaths within groups, we notice 
that the highest mortality 24.6% (29 deaths) was in the mod-
erate hyperglycemic group, followed by 16.7% (4 deaths) 
in the critical hyperglycemic group and the lowest values, 
8.3% (17 deaths), in the euglycemic group.

Analyzing the risk of mortality in patients with over-
all hyperglycemia during the disease, we observed that the 
chance of a bad outcome was 2.7 times more likely to oc-
cur if the patient had hyperglycemia (RR=2.7). With an OR 
of 2.0 for patients with critical hyperglycemia and 2.9 for 
patients with moderate hyperglycemia, we concluded that 
the odds for a bad outcome were higher but similar within 
groups (OR>1). On the other side we have noticed that there 
was no statistical significance for patients in critical hyper-
glycemia group because these patients were treated with in-
sulin which can serve as a therapeutic agent in patients with 
burns and pays an important role in prognosis of severe burn 
patients

Conclusions

Glucose values on admission, as one of the derangement 
features of burn shock, are prognostic factors in critical 
hyperglycemia during burn disease, and have a close rela-
tionship with other outcomes (sepsis and mortality). Testing 
for critical hyperglycemia in the first 24 hours of admission 
should be done with caution to predict a probable critical 
hyperglycemic event during the course of burn disease.
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