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Abstract

Introduction: Sepsis is a major global health problem and is responsible for the
deaths of thousands of people each year. It is the second leading cause of death in
intensive care units, after coronary heart disease. Due to the high mortality rate, sepsis
needs to be addressed through evidence-based practice, institutionalized protocols,
well-developed clinical strategies, and continuing education. This study analyzed the
clinical impact of adherence to an education tool for sepsis control measures at the
Adventist Hospital of Belém in Brazil.

Methodology: A prospective, quasi-experimental study was carried out from March
to December 2015. The study included 152 patients diagnosed as having selection
criteria with suspected sepsis. The patients diagnosed in the emergency department of
the hospital were divided into a control group (n=30) and a case group (n=122) based
on the period in which an educational tool was applied, for adherence to the hospital
sepsis protocol.

Results: The best adherence measure, after the tool application, was antimicrobial
therapy. There was a reduction in the hospitalization time of the surviving patients
from 19.7 days to 7.7 days and the mortality rate decreased from 63.3% to 30.6%.

Conclusion: Although adherence to resuscitation packages was low, the education
tool increased the insight of professionals in the identification of septic patients,
resulting in a diagnosis and early treatment that corresponded with a reduction in
hospitalization time and a decrease in mortality.
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Introduction

Sepsis is a major global health problem that affects millions of
people every year, leading to the death of one in four people. The
incidence of sepsis has increased over time.'” In the United States,
there has been an average annual incidence of 300 cases per 100,000
inhabitants, an increase of 13% per year, and mortality ranges from
14.7% to 29.9%.3 Recently, a study conducted to compare sepsis care
in the United States and Europe found that the gross hospital mortality
rate associated with sepsis in Europe is 41%.* In Brazil, mortality is
50-60%, which is considered among the highest in the world.® The
SPREAD study, which randomized 231 intensive care units (ICUs)
in Brazil, revealed that 30% of the ICU beds in the country were
occupied by patients with severe sepsis or septic shock, and 55% of
these patients died.®

Sepsis is the second main cause of death in ICUs, after coronary
diseases, accounting for 20% of the admissions.” Although there
has been advancement in medical science, both in technology and
in therapeutic measures such as the appearance of antibiotics, the
mortality of these patients remains high.® Due to the seriousness of
the problem, the Surviving Sepsis Campaign (CSS) was launched in
2002, where it was recommended that institutions have strategies for
detecting sepsis and that they institute update programs to improve
care. Evidence shows that the effective implementation of protocols
has an impact on the survival of patients.” The establishment of

protocols in the medical services is an excellent strategy to reduce
sepsis since these protocols aim to diagnose in a shorter period of time
and treat the disease in a more effective way, according to the needs
of individual patients.'

Studies show that the early implementation of measures to combat
sepsis ensures interventions at each stage, allowing the application
of strategies to improve therapy. Considering the great importance of
protocols, this study aimed to analyze the clinical impact of the use of
an education tool in the adherence to the sepsis protocol. Additionally,
the study sought to identify the measures with better adherence
after the implementation of the tool and to analyze the length of
hospitalization and mortality before and after implementation of the
tool.

Materials and methods

This was a prospective, quasi-experimental study conducted
from March to December 2015 in a private, tertiary hospital, a
reference center for highly complex cases. The implementation of
a health education tool in the sepsis protocol was evaluated. The
implementation of the protocol took place in the March 2015. During
this process, reference guides were developed and explanatory leaflets
and flowcharts with algorithms were distributed throughout the
hospital, mainly in the emergency department. The guides were based
on the international guidelines of Sepsis and the Brazilian Patient
Safety Program.!®-1¢
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The implementation of the educational tool and feedback letter
was performed in August 2015. Patients admitted from March to
July 2015, the period prior to the use of the tool, were eligible for
participation in the control group, while patients admitted from August
to December 2015 were eligible for participation in the case group.
All adult patients greater than 18 years of age and diagnosed with
sepsis, severe sepsis, and septic shock, admitted from the emergency
department or transferred to the ICU within the first 24 hours of the
diagnosis, were included in the study. The criteria for defining sepsis
were based on the Sepsis Survival campaign (CSS) criteria. Obstetric
patients, patients with sepsis referred from other institutions, and
patients with organic dysfunctions not considered secondary to a
chronic disease were excluded.

The compilation of clinical and demographic data was conducted
through the patients’ clinical histories, using the form designed by
the Institute Latin American Sepsis (ILAS)® and adapted by hospital
quality management in conjunction with the Hospital Infection Control
Committee (CCIH). From the time that the patient with suspected
sepsis was admitted to the hospital, the CCIH team was activated and
the data was collected using the pre-designed form. The evaluation
was based on compliance with the updated CSS resuscitation package
from 2012. The package also includes requirements that must be met
within the first three and six hours, which are comprised of diagnostic
and therapeutic interventions. The measures were considered adherent
to the protocol when they complied with each item of the package
Table 1. Once the evaluation of compliance with the protocol was
made, a letter of feedback was sent to the professionals who attended
the patient at the time of the suspicion of sepsis, indicating adherence
to the measures. Patients were followed up until hospital discharge to
determine their vital status.

Table | Surviving sepsis campaign therapy packs'

S.no 3 Hour packages

| Measure the lactate level.
2 Obtain blood cultures before administration of antibiotics.

Initiation of broad-spectrum antibiotics intravenously within the
first hour of diagnosis.

Administer 30mL/kg of crystalloids or the equivalent of colloids
for hypotension or lactate=4.

6 Hour packages (Patients with hyperlactatemia or
persistent hypotension

Apply vasopressors (for hypotension that does not respond to
initial resuscitation of liquid to maintain a PAM 265 mmHg).

In case of persistent hypotension despite resuscitation of initial
volume or lactate of 4mmol/L (36mg/dL):

* Measure central venous pressure (CVP)
* Measure central venous oxygen saturation (ScvO?2)

* Measure the lactate again

'Sepsis survival campaign: International guidelines for the treatment of severe

sepsis and septic shock (2012). PAM, mean arterial pressure.
Ethical aspects

The investigation began with authorization from the Adventist
Hospital of Belém (HAB), Brazil, Amazon region and after the
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approval of the research ethics committee of the Gaspar Vianna
Hospital Clinic Committee (CAAE n°49443615.2.0000.0016).

Statistical analysis

Fisher’s Exact Test, G-Test, Student’s T-Test, and Mann-Whitney
Test were used to compare the characteristics of the patient groups
in relation to the demographic characteristics, comorbidities, and
clinical situation according to the assumptions of each test. Bioestat®
5.0 program was used for all analyses. A significance level of 5% was
used for all the work (p<0.05).

Results

During the study period, 284 patients with suspected sepsis were
admitted, of whom 152 met the inclusion criteria. Of this sample, 30
were admitted from March to July and 122 from August to December.
There were statistically significant differences higher in the case and
control groups in regards to sepsis diagnosis. There were more cases
of severe sepsis in the control group than in the case group (63.9% vs.
60.0%, respectively). The control group also had more cases of septic
shock than the case group (36.7% vs. 9%, respectively) Table 2.

Table 2 Distribution of patients diagnosed with sepsis admitted to the
institution from March to December 2015, Belém-Para-Brazil

Control Case Total P-value
(N=30) (N=122) (B=152)
n % n % n %
Sepsis I 33 33 270 34 224 <0.00I°
Severe sepsis 18 600 78 639 96 632
Septic shock I 367 11 90 22 145

Source: Research protocol.*G-Test.

Regarding the general characteristics of the patients, we
observed that although the groups do not contain an equal number
of patients, the sample is relatively homogeneous. Females account
for approximately half of the patients in both groups (control: 53.3%;
case: 50.0%). There was no statistically significant difference on any
of the characteristics considered between the groups Table 3. All
patients who developed sepsis were diagnosed at the institution’s
emergency department. Regarding the place of sepsis treatment,
there was a statistical difference between the groups: in the control
group, 70% of the patients treated in the emergency department
were transferred to the ICU, while in case group only 48.4% were
transferred (p=0.041). In the majority of patients in both groups,
the reason for hospitalization was clinical and the type of infection
was community-based and pulmonary focused, with no statistical
difference between them. In the evaluation of SOFA (Sequential
Organ Failure Assessment), patients in the control group presented
higher scores than patients in the cases group (p<0.001).

When analyzing the institutional performance regarding the
time from organic dysfunction to the diagnosis of sepsis, there was
a statistical difference between the groups studied in the emergency
department. The control group had a mean of 4.4 hours and the case
group has a mean of 0.5 hours (p=0.032). The antibiotic therapy time
was also statistically different between the ICU groups, the control
group with a mean of 0.9 hours and the mean of the case group 0.2
hours (p=0.020).
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Table 3 General characteristics of patients admitted to the institution from
March to December 2015, Belém-Para- Brazil

Control Case P-value

(n=30) (n=122)

n % n %
Sex
Male 14 467 61 500 0.843°
Female 16 533 61 500
Age (meantSD) 70.9+21.9 71.2+18.2 0.942°
Comorbidities
Alcoholism 0 0.0 3 25 >0.99°
HIV/AIDS 0 0.0 2 1.6 >0.99°
Neoplasm 4 13.3 I 90 0.50*
Immunosuppressants 6 200 20 164 0.79°
Diabetes 6 200 42 344 0.131°
Heart failure 2 6.7 13107 0.743*
Chemotherapy 0 0.0 3 2.5 >0.99°
COPD 4 13.3 13107 0.754°
Chronic renal failure 3 10.0 13107 >0.99°
Radiotherapy 0 0.0 0 0.0 e
Stroke 3 10.0 14 115 >099°
Systemic arterial hypertension I 367 69 566 0062
None 7 233 17 139 0.265a

HIV/AIDS, Human immunodeficiency virus/human immunodeficiency
syndrome. COPD, chronic obstructive pulmonary disease. HTA, systemic
arterial hypertension. Source: research protocol. *Fisher exact test; ®Student
T-test.

In the analysis of the implementation of different measures
proposed in the resuscitation package, no groups adhered to the
complete set of measures. Meanwhile, the case group obtained
greater adherence to the lactate, antibiotic, and the second lactate
interventions compared to the control group. After the use of the tool,
adherence to the broad-spectrum antibiotic therapy started within the
first hour of the diagnosis increased from 55.5% to 81.7% in the case
group (p=0.009) Table 4.

Table 4 Adherence to sepsis resuscitation packages in the institution. Belém-
Para-Brazil.

Control Case P-Values

(N=27)* (N=93)*

n % n %
Lactate 17 63.0 65 699 0641
Hemocultures 12 444 30 322 0.263
Antibiotics I5 555 76 81.7 001l
Volume/Glass 717 1000 7/8 875 >0.99
Collection of 2™ lactate 112 50.0 6/7 85.7 0.424
Reassessment 8/8 100.0 8/9 889 >0.99

*Patients who were adherent to the measures. *Fisher exact test.
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The measurement of hospitalization time from admission to
discharge showed a statistical difference between the groups.
Surviving patients in the control group had a mean of 19.7+10.3 days
and the mean in the cases group was 7.7+11.9 days (p=0.001). In
the evaluation of the mortality of patients with sepsis, we noticed a
statistical difference between the groups, with a rate of 30.6% in the
case group compared to a rate of 63.3% in the control group (p=0.001)
Figure 1.
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Figure | Lethality of patients admitted to the institution with a diagnosis of
sepsis. Belém-Para - Brazil.

*P value for Fisher exact test=0.0014.
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Discussion

It has been 14 years since CSS was first launched, when a group
of professionals joined the challenge of developing recommendations
to improve care, based on good medical practice, with the goal of
reducing mortality by 25% in patients with sepsis. However, the
incidence of this disease remains high and institutions find great
difficulties in adoption and implementation of these protocols because
the clinical management of sepsis is so complex.!72

The present study revealed a high incidence of severe sepsis
(63.2%) among patients diagnosed with sepsis. A high frequency of
severe sepsis (74.9%) was also found in a study performed at the ICU
ofa Recife hospital, which shows the severity of this pathology.?! After
the implementation of the educational tool, a significant difference
was observed in the number of patients diagnosed with sepsis without
dysfunction (p<0.001). Early diagnosis is crucial considering that
when treating this disease its initial development is less severe and
its advance may be prevented with treatment. This may reveal that the
improvement in knowledge and practical skills has led to increased
sensitivity in recognition of this type of patient after an intervention
measure.*>*

In this study, there was no association between the presence of
sepsis, gender, and comorbidities, consistent with another study
performed in a public hospital in the same region.”* However, it is
worth noting that the prevalence of sepsis, according to gender and
comorbidities, differs according to the sample and the study.?">>2¢ The
place of diagnosis and initiation of measures to combat sepsis occurs
mainly in the emergency department.'®?’ It is important to emphasize
that the transfer of patients to the ICU was lower in the case group,
which shows that the use of an educational tool and the implementation
and execution of a protocol may decrease a patient’s severity of illness
due to the initial handling of the disease.!*?>* The most frequent reason
for hospitalization was clinical, with a predominance of community
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infection, with pulmonary focus prevailing in both groups. Studies
conducted in different regions confirm this distribution.!$2!-27:28

The literature suggests that there is a strong relationship between
the time between organic dysfunction and the diagnosis of sepsis, as
well as the time between antibiotic administration and mortality.?
After the intervention, it was observed that providers in the emergency
department made an earlier diagnosis of sepsis, with only 30 minutes
from the time of dysfunction until the diagnosis; in the ICU, the time
of administration of antibiotics reached approximately 12 minutes.
After the educational intervention, there was no increase in adherence
to the measures in their entirety, but a better appreciation of the
individual components, as other studies show.!?

The use of antibiotic therapy was significantly higher after the use
of the tool, increasing from 55.5% to 81.7% (p=0.009). Studies have
shown that the administration of antibiotics should be immediate and
be a top priority goal in the care of septic patients, trying to minimize
bacterial load.’**! Each hour of delay in antibiotic therapy is associated
with an increase in mortality. However, it is important to note that
antibiotic therapy, initiated before blood culture, delays or prevents
the detection of the microorganisms responsible for the infection,
which is generally positive in 30% to 50% of patients with sepsis. That
is why it is important to emphasize the “time” factor in the different
areas of focus in continuing education. Better coordination between
those who diagnose the disease (laboratory) and those who administer
the drugs (pharmacy) is crucial, so that the early administration of
antibiotics does not hinder the results of blood cultures.

Regarding the lactate measurement, no significant improvement in
adherence to the protocol was found. However, it is worth emphasizing
a tendency in the improvement of adherence. This is important since
the increased lactate value reflects a state of tissue hypoperfusion,
which facilitates the diagnosis of subclinical shock, allowing early
and adequate administration of intravenous fluids, increasing the
survival rate of these patients. An increased lactate level is associated
with a worse prognosis, which is why a smaller percentage of patients
developed septic shock after the use of the tool (9%).%>%

The average length of stay for patients with sepsis was consistent
with previous studies, ranging from 15.3-18.4 days.** In another
study, the average length of stay before the introduction of the
CSS resuscitation packages was 10.5 days in the United States and
22.8 days in Europe.® In this study, after the educational tool was
introduced, the average length of stay was 7.7 days, which reflects the
benefit for both the patient and the hospital, since shorter stays lead to
a decreased costs.*

In this study, the identification and early treatment by the use
of the training strategy for patients with sepsis allowed a reduction
in mortality to 30.6%, a result lower than that found in a cohort in
Europe.* This study on quality indicators in sepsis treatment has
shown that training strategies may motivate professionals to search
for and continuously improve their knowledge and ability to solve
different situations they face, thus improving the outcomes of patients
with sepsis.?’

Conclusion

Sepsis is a disease that requires exhaustive and multidisciplinary
research. Although it is difficult to adopt and implement a care
protocol and apply improvement strategies, it is still the best way

Copyright:

©2017 Verissimo ecal. 178

to achieve greater adherence and improve patient prognosis. After
implementation of the tool, the mortality rate for patients with sepsis
was lower and their hospital stays were shorter. Additionally, there
was a marked decrease in the transfer of patients with sepsis to the
ICU, institutional performance in the detection of the first organ
dysfunction increased, and the initial administration of antibiotics
improved.
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