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Abstract
Introduction: This study aimed to analyze the survival of septic patients and to assess prognostic factors. Methods: Patients 
with sepsis, severe sepsis, and septic shock were followed up  and clinical and laboratory data were collected. The sepsis-related 
organ failure assessment (SOFA) score was calculated. Results: The overall 30-day survival rates of patients with sepsis, severe 
sepsis, and septic shock were 86.3%, 72.5%, and 20%, respectively. Mortality was related to old age, septic shock, coagulopathy, 
lactate level, and high SOFA score among other factors. Conclusions: Identification of prognostic variables may reduce sepsis-
related mortality.
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Sepsis was defined as the concomitant presence of a 
presumptive infection and two of the four criteria for systemic 
inflammatory response syndrome (SIRS). The progression of 
a septic condition to dysfunction of one or more organs was 
previously called severe sepsis, whereas the progression to 
hypotension that was unresponsive to volume replacement was 
considered septic shock1.

Nonetheless, new definitions have been proposed by The 
Third International Consensus on the Definition for Sepsis 
and Septic Shock (Sepsis-3), in which sepsis is defined as a 
potentially fatal organic dysfunction caused by a deregulated 
host response to infection. Furthermore, septic shock is defined 
as sepsis associated with cellular and metabolic alterations 
that significantly increase mortality. Nevertheless, the Latin 
American Sepsis Institute (ILAS) has not endorsed these new 
definitions, justifying that they do not correspond to the Latin 
American reality2.

Analysis of patient statistics in five intensive care units 
(ICUs) as part of the Brazilian Sepsis Epidemiological Study 
(BASES) revealed that severe sepsis and septic shock occurred 
in 27% and 23%, respectively, of patients with a hospital stay 
of more than 24 hours1.

Although sepsis poses a major challenge for physicians 
worldwide and presents one of the main causes of mortality in 
the ICU, the  number of studies investigating epidemiological 
data on sepsis in hospitals in Brazil is limited3. Identification 
of variables that may influence the prognosis of sepsis patients 
is fundamental for reduction of the mortality rates and more 
effective prevention, diagnosis, and treatment of sepsis4. 
Therefore, the present study aimed to analyze the survival of 
sepsis patients and to determine prognostic factors that may 
alter the outcome of these patients. 

We conducted an observational, longitudinal, prospective 
study in the wards and ICU of the Onofre Lopes University 
Hospital (HUOL) in Natal, Rio Grande do Norte state, Brazil, 
between September 1, 2015 and November 30, 2015. Patients 
with a suspected infection were initially selected by analyzing 
their antimicrobial prescription files. Participants were finally 
selected based on their admittance to the ward and ICU with 
the respective authorization for hospital internment (AHI) that 
met the classification norms for sepsis, severe sepsis, and septic 
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shock. Patients who were under 18 years old and those using 
antimicrobial prophylaxis were excluded. 

Data was collected using a form adapted from ILAS2, which 
initially addresses general patient characteristics (first name, 
age, sex, and hospitalization record, respecting ethical standards 
in research) followed by information on the suggestive record of 
infection (signs and symptoms of SIRS, infectious focus, organic 
dysfunctions) and classification of sepsis based on the definitions 
currently accepted by ILAS (sepsis, severe sepsis, or septic 
shock). The organ dysfunctions considered were systolic blood 
pressure (SBP) <90 mmHg or mean arterial pressure (MAP) 
<65 mmHg, a decrease in blood pressure (BP <40 mmHg), 
creatinine levels >2.0 mg/dL or diuresis <0.5 mL/kg/h in the 
last 2 hours, bilirubin >2 mg/dL, platelet count <100,000, serum 
lactate >2 mmol/dL, coagulopathy (international normalized 
ratio/INR >1.5 or prothrombin time/PTT >60 sec), PaO2/FiO2 
ratio <300, and a recent or increased need to maintain oxygen 
(O2) for peripheral oxygen saturation (SpO2) >90%.

The sequential organ failure assessment (SOFA) score is 
used for the evaluation and prognosis of sepsis by assessing 
the degree of dysfunction of several organs. This score should 
be determined daily because it descriptively evaluates organ 
failure with a formula that considers its frequency, interventions/
treatment, and impact on survival5. In this study, we determined 
the SOFA score and its prognostic indicators (hemodynamic, 
neurological, respiratory, hepatic, hematological, and renal), the 
daily condition of the patient, and the outcome of the patient, 
which was followed up until hospital discharge, death, or the 
30th day after admission into the study. Patients who were 
discharged or remained alive at the end of the 30th day were 
right censored for statistical analysis.

Data were statistically analyzed using the Kaplan-
Meier method to estimate the median of survival times and 
corresponding confidence intervals (95% CI) for the subgroups 
of patients classified by the variables of interest. Kaplan-Meier 
curves were constructed for the main categorical variables that 
were compared using the log-rank, Tarone-Ware, or Breslow 
tests. Data were processed and analyzed using the Statistical 
Package for the Social Sciences (SPSS) software version 20.0.

The study was submitted to the Ethics and Research Council 
of the Onofre Lopes University Hospital and approved (study 
number: 1.085.985) along with the informed consent terms.

The study was conducted with 102 septic patients who met 
the inclusion criteria and provided informed consent. The mean 
age of the patients was 55±17.2, and 58.82% were women. Of 
these patients, 22 (21.56%) died and 51 (50%) were discharged 
during the study. Twenty-nine patients (28.43%) remained 
hospitalized after 30 days, of which 23.53% had been referred 
by another institution with the diagnosis of sepsis.

The overall survival rate was 71.8% 30 days after hospital 
admission. Septic patients without any organ dysfunction 
comprised 55% of all patients and had a survival rate of 86.3% after 
30 days. In contrast, 35% of all patients developed severe sepsis  
and their survival rate was 72.5% 30 after admission to the hospital. 
Patients who progressed to septic shock accounted for only 10% of 
all patients, with a 30-day survival rate of 20% (p<0.001, Table 1).

A pulmonary origin of sepsis was detected in 30.39% 
of cases (n=31), a urinary origin in 25.49% (n=26), and a 
gastrointestinal origin in 18.63% (n=19). Other foci such as 
neurological, skin and soft parts, bone and joint, surgical wound 
infection, catheter, endocarditis, and prosthesis infections were 
responsible for 25.49% of sepsis cases (n=26). Patients with 
pneumonia, urinary infection, and abdominal infection had a 
30-day survival rate of 71.9%, 68.0%, and 48.2%, respectively. 
There were no statistically significant differences detected 
between foci (p<0.191).

Possible prognostic clinical and laboratory factors were 
analyzed for their influence on mortality (Table 1). 

SOFA scores were calculated at the beginning of the study 
within the first 24 hours of antibiotic therapy. The overall mean 
score was 3.19±3.56 and 6.40±4.13 in the patients who died 
during the study. Patients with a SOFA score of ≤2 points had 
a 30-day survival rate of 86.17%, which was much higher than 
that of patients with a score of  ≥3 points (57.73%,  Table 1).

The 30-day survival rate of septic patients without organ 
dysfunction was 83.6%, while 27.5% of patients with severe 
sepsis died in this period. Nonetheless, mortality rates of 
severe sepsis declined from 46.9% between 1991 and 1995 to 
29% between 2006 and 20096. Patients with septic shock had 
a 30-day survival rate of 20%, which is in contrast to that of 
72.6% observed in a previous study4. According to a multicenter 
cohort study in 65 hospitals in different regions across Brazil, 
the overall 28-day mortality of septic patients was 46.6%, with 
survival rates of 16.7%, 34.4%, and 65.3% for patients with 
sepsis, severe sepsis, and septic shock, respectively. The results 
on sepsis and severe sepsis are similar to those obtained in our 
study7. Nonetheless, our results differ from data obtained in the 
BASES, in which the mortality rates for sepsis, severe sepsis, 
and septic shock were 33.9%, 46.9%, and 52.2%, respectively1.

Older age represents a risk factor for higher sepsis mortality 
according to previous studies4. Furthermore, we found a 
correlation between a body temperature <35ºC and higher 
mortality in septic patients, which is in agreement with previous 
observational studies reporting that a low body temperature 
in critically ill ICU patients with infection is associated with 
an increased mortality, as is hypothermia in patients with 
bacteremia8.

Our study revealed that a PaO2/FiO2 ratio of <300 had 
a negative impact on the survival of septic patients. In line 
with these observations, a recent study showed that that acute 
respiratory distress syndrome (ARDS), which is characterized 
by a PaO2/FiO2 ratio of <200, induced by sepsis rapidly 
progresses and is associated with high hospital mortality rates in 
critically ill patients, although the incidence of this syndrome is 
relatively low. Oxygen supply increases survival rates of these 
patients and those of patients with non-sepsis-induced ARDS9.

We observed a clear relationship between hyperbilirubinemia 
(>2 mg/dL) and lower survival rates of the septic patients. 
This relationship is corroborated by other studies and seems 
to be associated with longer hospital stay, use of mechanical 
ventilation, and support with vasopressors10.
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In addition to liver dysfunction, the occurrence of 
acute kidney injury (AKI), defined as creatinine levels 
>2 mg/dL or diuresis <0.5 mL/kg/h, was also related to 
an adverse prognosis in septic patients. AKI in septic 
patients appears to be linked to hemodynamic parameters, 
endothelial dysfunction, intraglomerular thrombosis, and tubular 
obstruction. Therefore, early identification and treatment of AKI 
can improve the chances of survival of septic patients11.

Sepsis-induced coagulopathy is a risk factor for mortality 
with an incremental threat of poor outcomes with increasing 
severity of this pathology12. We identified a relationship between 
this condition and septic patients hospitalized with coagulation 
disorders (INR >1.5 or PTT >60 seconds).

Although we observed a statistically significant association 
between hypotension (SBP <90 mmHg or MAP <65 mmHg) 
and higher mortality rates, this relationship is not corroborated 
by any previous data. A significant correlation between SBP 
levels <110 mmHg in septic patients undergoing surgery and 
higher mortality has been demonstrated13, but it remains unclear 
whether this association applies to non-surgically treated septic 
patients.

In our study, patients with lactate levels >2 mmol/dL had 
lower survival rates in comparison to patients with lower serum 
lactate levels and this relationship was independent of blood 
pressure levels or presence of other organic dysfunction14. 

The SOFA score is used in hospitals as a prognostic factor 
for patients with sepsis7, with a high score upon admission or an 
increasing score in the first 3 days in the ICU correlating with high 
mortality rates15. Patients with SOFA scores ≥3 were associated with 
lower survival compared to those scoring ≤2 points in our study.

Certain limitations of our study should be acknowledged. 
First, the survival analysis was performed in a single hospital 
center. Second, the short follow-up period of 30 days limits the 
understanding of how certain clinical factors may influence the 
long-term survival of patients with sepsis. Third, multivariate 
analysis by Cox regression could not be performed due to the 
small number of outcomes (22 deaths).

We succeeded in analyzing the survival rates of hospitalized 
sepsis patients in Brazil. Furthermore, we identified variables 
that influence mortality rates of septic patients, namely age, 
diagnosis of septic shock, hypothermia, recent or increased need 
to maintain O2 to achieve SpO2 >90%, PaO2/FiO2 ratio <300, 
coagulopathy, serum lactate >2 mmol/dL, hypotension, AKI 
related to sepsis, hyperbilirubinemia, and a SOFA score >2. We 
revealed high hospital mortality rates due to sepsis, particularly 
of patients with septic shock, which is in accordance with other 
studies from Brazil. 
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