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Mortality risk associated with blood sugar levels in patients with 
septicemia in Intensive Care

Risco de mortalidade associado aos níveis glicêmicos em pacientes com septicemia na 
Terapia Intensiva

Adriana Cristina Moreira1, Luciano Garcia Lourenção1, Natália Sperli Geraldes Marin Santos Sassaki2, Claudia Eli 
Gazetta1, Silvia Helena Figueiredo Vendramini1, Maria de Lourdes Sperli Geraldes Santos1

Objective: to estimate the mortality risk associated with blood sugar levels in patients with septicemia in an 
Intensive Care Unit. Methods: this is a retrospective cohort study, performed with 263 patients with septicemia 
admitted to an intensive care unit, using the hospital management system data. Results: there was a higher 
frequency of patients aged from 14 to 59 years old (52.1%), male (55.9%), white (85.9%) of clinical specialties 
(65.8%); the hospitalization period ranged from 2 to 132 days; 91.6% of patients (n=241) were hyperglycemic 
at the time of hospitalization. There were 37 (14.1%) deaths, more frequent in patients with hyperglycemia 
during hospitalization (1.49 deaths/1,000 patients). Conclusion: hyperglycemia was a risk factor for mortality 
in patients admitted to the Intensive Care Unit.
Descriptors: Hyperglycemia; Sepsis; Mortality; Intensive Care Units.

Objetivo: estimar o risco de mortalidade associado aos níveis glicêmicos em pacientes com septicemia em uma 
Unidade de Terapia Intensiva. Métodos: estudo de coorte retrospectivo com 263 pacientes com septicemia 
internados em uma unidade de terapia intensiva, utilizando dados do sistema de gestão hospitalar. Resultados: 
houve maior frequência de pacientes na faixa etária de 14 a 59 anos (52,1%), sexo masculino (55,9%), raça 
branca (85,9%), de especialidades clínicas (65,8%); o período de internação variou de 2 a 132 dias; 91,6% 
dos pacientes (n=241) estavam hiperglicêmicos no momento da hospitalização. Ocorreram 37 (14,1%) óbitos, 
sendo mais frequentes nos pacientes que apresentaram hiperglicemia na hospitalização (1,49 óbitos/1000 
pacientes). Conclusão: a hiperglicemia mostrou-se fator de risco para mortalidade em pacientes internados na 
Unidade de Terapia Intensiva.
Descritores: Hiperglicemia; Sepse; Mortalidade; Unidade de Terapia Intensiva.
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Introduction

Sepsis is a complex syndrome caused by the 
systemic inflammatory response of infectious origin, 
characterized by multiple manifestations, which 
can determine dysfunction or failure of one or more 
organs, or even death(1). 

Over the past 20 years, although the overall 
mortality rate among patients has been reduced, there 
was an increase in incidence and deaths related to 
sepsis(1), considered the second cause of death in non-
cardiac intensive care units worldwide(2).

Factors such as infectious focus, pneumonia 
as a cause of septic shock, more than three organ 
failures, oliguria and elevated lactate, detected at 
the admission to the Intensive Care Unit, showed 
relationship with the sepsis prognosis, that is a 
challenge for system health throughout the world, 
especially in the socioeconomic aspect(3).

In Brazil, sepsis mortality rates are higher than 
countries such as Argentina and India, placing it as an 
important public health problem(3-5). 

Several factors contribute to the emergence of 
this panorama, and the most important are: increase 
of the elderly population; longer survival compared 
to many debilitating diseases; more frequent use of 
invasive techniques such as bladder and intravascular 
catheters, endotracheal tubes, among others; 
more immunosuppressed patients and hospital 
infections(2-4). 

Hyperglycemia in critically ill patients, even 
in the absence of Diabetes Mellitus, is also a common 
problem and is associated with increased morbidity 
and mortality(6). Once proven the benefit of performing 
intensive glycemic control in critically ill patients, 
studies were conducted to replicate these findings in 
critically ill patients with hyperglycemia in different 
situations(7-8).

Hyperglycemia, could have an etiological 
role in the prognosis of critical patients, or be just a 
marker of the severity of the patient. The mechanisms 
for the development of hyperglycemia in these 

patients include the release of hormones against 
stress (corticoid and catecholamine), inflammation 
mediators, vasopressors and glucose in parenteral 
solutions(7). As a consequence of this stress response 
occurs the inhibition of insulin release and its action, 
enhancing glycogenolysis and inhibiting tissue uptake 
of glucose insulin-dependent(7).

It is believed that hyperglycemia causes an 
imbalance of the immune system and the inflammatory 
response that becomes unspecific, resulting in 
oxidative stress, mitochondrial dysfunction, cell death, 
and tissue injury with resultant organ failure(9).

Seriously ill patients frequently present 
persistent hyperglycemia. It is probable that 
hyperglycemia perpetuates the inflammatory 
response and interferes with coagulation mechanisms, 
resulting in organ failure(8). In surgical patients with 
hyperglycemia, changes occur in mitochondrial 
structure and function of its oxidative complex(10).

Based on the previous, this article aimed to 
estimate the mortality risk associated with blood 
sugar levels in patients with septicemia in an Intensive 
Care Unit.

Methods

This is a retrospective cohort study performed 
with 263 patients with septicemia admitted to an 
Intensive Care Unit of a referral hospital in a city in 
São Paulo Northwest. The study period was defined 
by researchers from January 2010 to December 2014.

The study included clinical and surgical 
patients diagnosed with septicemia (ICD A41 - another 
septicemia; ICD A41.9 - unspecified septicemia), 
admitted to the Intensive Care Unit for more than 24 
hours. 

Data were collected from the electronic patient 
record. After identifying the registration of medical 
septicemia diagnosis proceeded to the collection 
of study variables for the period between the 
hospitalization and the clinical outcome, i.e., discharge 
to the room or death. A form was elaborated to collect 
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the data containing socio-demographic variables (age 
group, gender, color) and clinical (hospitalization unit 
- clinical or surgical, diabetes mellitus, glucose values 
in the first 24 hours of admission, hospitalization 
stay in Intensive Care Unit - in days, hospitalization 
outcomes – discharge to the room, death).

After collection, the data were entered into a 
Microsoft Excel® spreadsheet and imported into the 
Statistical Package for Social Sciences Program, version 
17.0. Descriptive analyses were performed with 
single frequency for nominal or categorical variables 
and central trend analysis (average and median) 
and dispersion (standard deviation) for continuous 
variables. The Fisher exact test was used to verify 
possible associations between the socio-demographic 
and clinical variables and the outcome variables 
(discharge to the room or death). The calculation of 
the Relative Risk was used to verify the mortality risk 
associated with blood sugar levels.

The study complied with the formal 
requirements contained in the national and 
international standards, regulatory of research 
involving human beings.

Results

Two hundred and sixty-three patients were 
evaluated, 147 (55.9%) were male, 226 (85.9%) 
whites and 216 (82.1%) non-Diabetes Mellitus 
patients.

The age group ranged from 14 to 98 years old, 
average age of 55.85 years old (SD: ± 19.28), and 137 
(52.1%) were between 14 and 59 years old, and 126 
(47.9%) were 60 years or older.

Regarding inpatient unit, it was observed 
that 173 (65.8%) patients were clinical. The total 
hospitalization time ranged between 2 and 132 days 
with a mean of 28.5 days (SD: ± 1.3).

There were 37 (14.1%) deaths, 24 (64.9%) 
clinical and 13 (35.1%) surgical. The results showed 

that 241 (91.6%) patients had hyperglycemia, and 
there was a higher occurrence of deaths among these 
patients (36 to 97.3%).

Table 1 - Characteristics of patients with septicemia 
admitted to the Intensive Care Unit, according to 
socio-demographic and clinical variables

Variables
Population

n(%)

Discharge to 
the room

n(%)

Death
n(%)

p

Age group (years)
n=263 
(100.0)

n=226(100.0)
n=37

(100.0)
0.032

14-59 137(52.1) 124(54.9) 13(35.1)

≥60 126(47.9) 102(45.1) 24(64.9)

Gender 0.374

Male 147(55.9) 129(57.1) 18(48.6)

Female 116(44.1) 97(42.9) 19(51.4)

Color* 0.413

White 226(85.9) 198(87.6) 28(75.7)

Nonwhite 37(13.0) 28(12.3) 6(16.2)

Inpatient Unit 1.000

Clinic 173(65.8) 149(65.9) 24(64.9)

Surgical 90(34.2) 77(34.1) 13(35.1)

Diabetes Mellitus 0.819

Yes 47(17.9) 40(17.7) 7(18.9)

No 216(82.1) 186(82.3) 30(81.1)

Hyperglycemia 0.331

Yes 241(91.6) 205(90.7) 36(97.3)

No 22(8.4) 21(9.3) 1(2.7)

Hospitalization stays (in days) 1.000

Minimum 2 5 2

Maximum 132 132 69

Average ± Standard deviation 28.5 ± 1.3 29.21 ± 1.43 24.3 ± 2.95

Median 22 22.5 20
*Color: three patients had no record of color and are not presented in the 
table

The results showed higher mortality among 
patients with hyperglycemia on admission at the 
Intensive Care Unit (1.49 deaths/1,000 patients). As 
noted in Table 2, the presence of hyperglycemia at the 
admission to the Intensive Care Unit tripled the risk of 
mortality of these patients (RR=3.31).
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Table 2 - Distribution of the number of deaths of 
patients with septicemia admitted to the Intensive 
Care Unit, according to the presence of hyperglycemia

Variable

Deaths in the Intensive 
Care Unit Incidence Co-

efficient/1000 
patients

Relative 
riskYes

n(%)
No

n(%)
Total
n(%)

Hyperglycemia

Yes 36(97.3) 205(90.7) 241(91.6) 1.49
3.31

[IC95%=0.47-
22.84]No 1(2.7) 21(9.3) 22(8.4) 0.45

Total 37(14.1) 226(85.9) 263(100.0) 1.40

Discussion

This study presents as a limitation, the sample 
of septic patients obtained from a single hospital, not 
allowing generalizing the results to other services. 
However, estimating the risk of mortality associated 
with blood sugar levels, contributes to the health 
professionals involved in the care of these patients 
to orientate the assistance actions for the control of 
blood sugar levels, preventing clinical complications 
and reducing mortality.

The average age of patients in this study 
was similar to that found in studies with a similar 
population in Campinas/São Paulo and Teresina/
Piauí, whose average age was 53.8 and 51.5 years 
old, respectively(3,11). The results corroborate with the 
literature that indicates that sepsis is more common 
in the elderly, because of increased susceptibility(4-7).

The results showed a prevalence of male 
patients, corroborating other authors who also found 
a prevalence of male patients with sepsis, admitted 
to Intensive Care Units in Salvador (55.2%)(5), 
Campinas (59.6%)(11) and in the south of Minas Gerais 
(56.2%)(12). Previous studies showed that the highest 
incidence of sepsis and worse outcomes in male might 
be caused by hormonal differences between the both 
genders and higher levels of inflammatory mediators 
in women(5,13-14).

Regarding the stay in the Intensive Care Unit, 

the results of this study were higher than those 
observed in studies in Salvador and Campinas, in 
which the average length of stay was 9.3 and 8.2 days, 
respectively(5-11). This difference may be due to the 
severity of the patients in this study since the hospital 
is a regional referral that serves high-complexity 
patients.

The higher prevalence of clinical admissions 
observed among patients in this study, was also 
identified in a study conducted in Salvador (89.7%)
(5). It is noteworthy, however, that sepsis is a frequent 
event in admissions due to surgical complications and 
in obstetric patients, is one of the five major causes of 
maternal mortality(15-16). 

The presence of comorbidities may reflect the 
greater susceptibility of the population with chronic 
diseases in developing sepsis. Among the most 
frequent comorbidities, are: heart failure, Diabetes 
Mellitus, Malignant neoplasia, chronic renal failure, 
chronic liver disease, high blood pressure and squeals 
of neurological diseases(6-10,16-17), but this study showed 
more not diabetics patients.  

It is described in the Brazilian consensus that 
the most common cause of death in septic patients is 
multiple organ dysfunctions. Every new dysfunction 
of an organic system adds approximately 15 to 20.0% 
to the initial risk of death(6.15). The most commonly 
affected organs are the lungs, kidneys, heart and liver. 

Therefore, despite the great advances in 
advanced life support contributing to increased 
survival, a better understanding of the complex 
pathophysiological mechanisms involving sepsis, 
especially by nurses, allows establishing a better 
quality care, corroborating the reduction in mortality.

The results of this study showed that the 
presence of hyperglycemia in the first 24 hours of 
hospitalization is a risk factor for mortality. Similar 
results were found in a study of patients in a hospital 
in southern Minas Gerais, which concluded that 
hyperglycemia is among the risk factors associated 
with increased mortality in patients with sepsis(12). 

Thus, even though the clinical evidence has 
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contributed significantly to the advance of the 
sepsis treatment, the nurse has a key role in the 
patient’s identification with sepsis and optimization 
of treatment(18), which requires the work of skilled 
professionals with in-depth knowledge about this 
theme. 

However, a study about the knowledge of 
nurses in an Intensive Care Unit about sepsis stages, 
performed in Rondônia, showed that professionals 
have knowledge about the sepsis concept, but present 
knowledge deficit about Systemic Inflammatory 
Response Syndrome, Sepsis, Severe Sepsis, Septic 
Shock, and about treatment methods(19). Another 
research about the application of sepsis algorithm by 
nurses in the Intensive Care Unit identified difficulties 
of professionals with some questions about the theme 
and showed that it is important for nurses to know 
about the subject, to work in a fast and precise manner, 
as standardizes the science literature(18).

These studies reinforce the need for further 
development of nursing professionals about sepsis 
actuation mechanism, which is one of the main causes 
of death in the Intensive Care Unit(2-3). Therefore, 
permanent education is essential to improve the 
knowledge of professionals, increasing the quality of 
care and reducing sepsis mortality.

It is believed, finally, that new research 
with patient samples from different services could 
contribute to the elucidation of the profile and 
confirmation of hyperglycemia risk for mortality of 
these patients.

Conclusion

Most patients in this study were male, not 
elderly, white, coming from clinical and while not 
diabetic, showed hyperglycemia in the first 24 hours 
of admission to the Intensive Care Unit. In response 
to the purpose of the study, it was found that 
hyperglycemia is a risk factor for mortality among 
patients with sepsis admitted to the Intensive Care 
Unit. 

Collaborations

Moreira AC and Santos MLSG contributed to 
the project design, collection, organization, analysis 
and interpretation of data, article writing and final 
approval of the version to be published. Lourenção LG 
contributed to the analysis and interpretation of data 
and relevant critical review. Sassaki NSGMS, Gazetta 
EC and Vendramini SHF contributed in drafting the 
article and relevant critical review of the article.

References

1.  Seymour CW, Rosengart MR. Septic shock 
advances in diagnosis and treatment. JAMA. 2015; 
314(7):708-17.

2.  Silva BL, Ribeiro FF, Andrade SSC, Fonsêca LCT. 
Hospital morbidity and mortality by sepsis in 
the unique health system. J EnfermUFPE On line 
[Internet]. 2013 [cited 2015 Nov 10];7(1):23-
9. Available from: http://www.revista.ufpe.br/
revistaenfermagem/index.php/revista/article/
view/3412/pdf_ 1793

3.  Santos AV, Silva AAO, Sousa AFL, Carvalho MM, 
Carvalho LRB, Moura MEB. Perfil epidemiológico 
da sepse em um hospital de urgência. Rev Prev 
Infec Saúde. 2015; 1(1):19-30.

4.  Siqueira-Batista R, Gomes AP, Calixto-Lima L, 
Vitorino RR, Perez MCA, Mendonça EG, et al. 
Sepse: atualidades e perspectivas. Rev Bras Ter 
Intensiva. 2011; 23(2):207-16.

5.  Juncal VR, Britto Neto LA, Camelier AA, Messeder 
OHC, Farias AMC. Impacto clínico do diagnóstico 
de sepse à admissão em UTI de um hospital 
privado em Salvador, Bahia. J Bras Pneumol. 2011; 
37(1):85-92.

6.  Silva WO. Controle glicêmico em pacientes críticos 
na UTI. Rev HUPE. 2013; 12(3):47-56.

7.  Farias LL, Pinheiro Júnior FML, Braide ASG, 
Macieira CL, Araújo MVUM, Correia JW, et al. Perfil 
clínico e laboratorial de pacientes com sepse, 
sepse grave e choque séptico admitidos em uma 
unidade de terapia intensiva. Rev Saúde Pública 
Santa Cat. 2013; 6(3):50-60.



Rev Rene. 2016 May-June; 17(3):324-9.

Mortality risk associated with blood sugar levels in patients with septicemia in Intensive Care

329

8.  Silva WO. Controle glicêmico em pacientes críticos 
na UTI. Rev Hosp Univ Pedro Ernesto. 2013; 
12(3):47-56.

9.  Silva E. Sepsis: a problem for everyone. [editorial]. 
Rev Bras Ter Intensiva. 2011; 23(2):115-6.

10.  Jomar RT, Rodrigues LS. Nursing care for 
critical patients receiving intravenous insulin 
infusion: review study. J Enferm UFPE On line 
[Internet]. 2012 [cited 2015 Nov 10]; 6(2):431-
7. Available from: http://www.revista.ufpe.br/
revistaenfermagem/index.php/revista/article/
viewArticle/1971 

11.  Oliveira ABF, Dias OM, Mello MM, Araújo S, 
Dragosavac D, Nucci A, et al. Fatores associados 
à maior mortalidade e tempo de internação 
prolongado em uma unidade de terapia intensiva 
de adultos. Rev Bras Ter Intensiva. 2010; 
22(3):250-6.

12.  Baracho NCDV, Lopes GF, Araújo TD, Buissa T, Yano 
WK. Fatores de risco associados à mortalidade 
em pacientes com sepse grave e choque séptico 
na unidade de terapia intensiva de um hospital 
escola do sul de Minas Gerais. Rev Ciênc Saúde. 
2011; 1(1):72-7.

13.  Sakr Y, Elia C, Mascia L, Barberis B, Cardellino 
S, Livigni S, et al. The influence of gender on 
the epidemiology of and outcome from severe 
sepsis. Crit Care. [internet]. 2013 [cited 2015 Nov 
10]; 17(2):R50. Available from: http://www.ncbi.
nlm.nih.gov/pmc/articles/PMC3733421/

14.  Nachtigall I, Tafelski S, Rothbart A, Kaufner L, 
Schmidt M, Tamarkin A, et al. Gender-related 
outcome difference is related to course of sepsis 
on mixed ICUs: a prospective, observational 
clinical study. Crit Care. 2011; 15(3):1-12.

15.  Miranda MPF, Crespo JCL, Secoli SR. Insulin 
infusion in intensive care: randomized controlled 
trial. Rev Esc Enferm USP. 2013; 47(3):615-20.

16.  Lucas MCS, Fayh APT. Nutritional status, 
hyperglycemia, early nutrition, and mortality of 
patients hospitalized in an intensive care unit. Rev 
Bras Ter Intensiva. 2012; 24(2):157-61.

17.  Braga AA. Associação entre hiperglicemia e 
morbimortalidade em pacientes críticos na 
Unidade de Terapia Intensiva de um hospital 
terciário de Fortaleza-CE. J Health Biol Sci. 2015; 
3(3):132-6.

18.  Peninck PP, Machado RC. Aplicação do algoritmo 
da sepse por enfermeiros na Unidade de Terapia 
Intensiva. Rev Rene. 2012; 13(1):187-99.

19.  Almeida APSR, Belchior PK, Lima MG, Souza 
LP. Conhecimento do profissional enfermeiro 
a respeito da sepse. Braz J Surg Clin Res. 2013; 
4(4):5-10.


