
� 1Nates LKC, et al. BMJ Open Quality 2020;9:e000354. doi:10.1136/bmjoq-2018-000354

Open access�

Quality improvement model (IHI) as a 
strategy to implement a sepsis protocol 
in a public hospital in Brazil

Leidy Katerine Calvo Nates,1 Antônio Capone Neto,2 Adriano José Pereira,1,2,3,4 
Eliézer Silva,1,2 On behalf of the Participant3 

To cite: Nates LKC, Neto AC, 
Pereira AJ, et al. Quality 
improvement model (IHI) as a 
strategy to implement a sepsis 
protocol in a public hospital 
in Brazil. BMJ Open Quality 
2020;9:e000354. doi:10.1136/
bmjoq-2018-000354

►► Additional material is 
published online only. To view 
please visit the journal online 
(http://​dx.​doi.​org/​10.​1136/​
bmjoq-​2018-​000354).

Received 4 April 2018
Revised 5 January 2020
Accepted 12 January 2020

1Postgraduate School of 
Health Sciences, Sociedade 
Beneficente Israelita Brasileira 
Hospital Albert Einstein, São 
Paulo, São Paulo, Brazil
2Hospital Israelita Albert 
Einstein, São Paulo, SP, Brazil
3Hospital Municipal da Vila Santa 
Catarina, São Paulo, SP, Brazil
4Associated Researcher of the 
Postgraduate Program of Health 
Sciences, Universidade Federal 
de Lavras, MG, Brazil

Correspondence to
Dr Leidy Katerine Calvo Nates;  
​lykatina85@​hotmail.​com

Original research

© Author(s) (or their 
employer(s)) 2020. Re-use 
permitted under CC BY-NC. No 
commercial re-use. See rights 
and permissions. Published by 
BMJ.

Abstract
A major challenge for hospitals in low-income and middle-
income countries is to improve management of patients 
diagnosed with sepsis. The objective of the present study 
was to evaluate the Institute for Healthcare Improvement 
(IHI) Model as a strategy to implement a managed sepsis 
protocol aimed at reducing sepsis mortality. We performed 
a longitudinal, prospective, non-randomised study using 
PDSA cycles for translating and implementing improvement 
actions and tools. Baseline case mortality/case fatality 
data were collected, and compliance rates were evaluated 
according to the Surviving Sepsis Campaign guidelines 
(3-hour care-bundle). Sepsis multidisciplinary work teams 
were designated and were responsible to develop Driver 
Diagrams and implement process changes in the intensive 
care unit, wards and emergency department. Satisfaction 
levels of healthcare professionals were assessed (balance 
variables). The study was carried out in a public quaternary 
hospital, in São Paulo city, Brazil (Hospital Municipal da Vila 
Santa Catarina). The number of patients with sepsis studied 
was 416 who were followed over a 15-month period. The 
data analyses were carried out by statistical process control. 
Case fatality rates were kept below a prespecified target 
of 25% (15.9%) during the period. Satisfaction level of the 
participating staff was high (95.2%) and 71% of participants 
reported no work overload. The IHI model was found to be 
a feasible and useful strategy for implementing a sepsis 
management clinical protocol.

Problem
Sepsis is one of the most frequent diagnosis 
in intensive care units (ICUs).1–4 Studies 
carried out in high-income countries extrap-
olated to low-income and middle-income 
countries suggest that, in these, the total 
prevalence of sepsis cases would amount to 
85% of the world prevalence.1 5 In the past 
years, many healthcare institutions around 
the world started to seek ways to improve 
their quality and safety procedures. In this 
setting, prospective studies on the develop-
ment of care bundles to reduce nosocomial 
infections emerged which improved the 
clinical outcomes.6–9 After the establishment 
of an international joint initiative named 
the Surviving Sepsis Campaign, medical 
societies and specialists from different areas 

committed to increase awareness about this 
neglected and highly relevant disease, and 
defined standards on how to diagnose and 
treat sepsis. In summary, evidence-based 
guidelines were developed, and a set of 
interventions was recommended (organised 
in 3-hour and 6-hour care bundles) to be 
carried out early in the phases of sepsis.10–13 
Access to published medical advances is not 
a problem in modern society, but imple-
menting new guidelines to the bedside 
of patients with sepsis poses several chal-
lenges.1 14–16 For instance, early presump-
tive diagnosis and medication are essential 
to successful sepsis treatment although no 
specific diagnostic tests exist for the early 
phase of this condition.

In more detail, current sepsis management 
relies on the use of bundles. Bundles are a 
group of interventions which, taken together 
and in a timely way, have a synergistic effect. 
This strategy has been successfully employed 
for more than a decade in the management 
of sepsis.17 The 3-hour sepsis bundle recom-
mendation includes: the early measurement 
of lactate levels; obtaining blood samples for 
culture prior to antibiotics; administration of 
broad-spectrum antibiotics and intravenous 
fluids (30 mL/kg crystalloids for hypotension or 
when lactate levels are ≥4 mmol/L).18 19 These 
early interventions are the most important 
ones to be performed because they reduce 
mortality as well as the length of hospital stay 
and its related costs.20–22 Even though they are 
relatively simple interventions, sepsis consti-
tutes a major public healthcare problem in 
Brazil. A nationwide epidemiological study 
on the incidence, prevalence and in-hospital 
patient mortality due to sepsis in 227 Brazilian 
ICUs reported an incidence rate of 290 cases of 
sepsis per 100 000 habitants (420 000 cases per 
year for the entire Brazilian population) and 
a mortality rate of 55.7% (230 000 in-hospital 
deaths).1
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Background
Quality improvement initiatives became more frequent in 
the last decades of the twentieth century23–26 and it was 
not different in Brazil, despite still being restricted to the 
biggest medical centres. In 1999, a survey applied to 159 
hospitals of the state of São Paulo27 28 revealed that only 
23% of the answering institutions had current quality 
improvement initiatives (most often restricted to meas-
uring quality indicators).28 More recently, in 2018, a study 
released by a non-governmental organisation in Brazil 
reported that six patients per hour die due to severe or 
catastrophic adverse events of several causes in Brazilian 
public hospitals.29

In 2004, a large epidemiological study in Brazil showed 
that the mortality rate of patients with septic shock 
exceeded 50%; this rate is two to three times higher than 
the rates observed in other parts of the world.30 Subse-
quently to this landmark study, a group of researchers 
leaded by Dr Eliezer Silva founded the Latin American 
Sepsis Institute (LASI), in São Paulo/Brazil in July 2004. 
The group followed an international joint initiative 
headed by medical societies and scientists of different 
countries, whose aim was to publish international guide-
lines for management of this condition, and importantly 
inform support hospitals and patients on how to recog-
nise and treat sepsis. Over the years, LASI focused on 
studies of the sepsis burden in Brazil, on countrywide 
training of physicians and nurses, on sepsis diagnosis and 
management, and performing and fostering research on 
strategies to reduce sepsis mortality.31

Rationale
Sepsis is a complex medical condition. The diagnosis is 
based on a group of clinical and laboratorial features and 
the treatment has to be started early relying on several 
interventions. Sepsis is still a relevant cause of hospital 
mortality in Brazil. Sepsis Management Guidelines exist 
since 2004 but their implementation depends on several 
coordinated procedures by a team of trained healthcare 
professionals to facilitate early diagnosis and provide 
timely treatment. The Institute for Healthcare Improve-
ment (IHI) model for improvement is practical, inexpen-
sive and adequate to accelerate improvements in health-
care institutions. We present here the results obtained 
with the use of the IHI model to implement a managed 
sepsis protocol (MSP) in a public hospital in São Paulo, 
Brazil. We consider that our experience in this area is of 
interest and can be transferred to other hospitals in low-
income to medium-income countries.

Specific aim and methodological approach
A longitudinal prospective study was carried out with the 
aim of changing procedures and translating ideas into 
actions. The method of PDSA (Plan-Do-Study-Action) 
cycles was adopted. An MSP was developed and imple-
mented over an 18-month period (from 1 January 2016 to 
30 June 2017), based on actions, new tools, processes and 

flows proposed by teams comprising healthcare profes-
sionals from participant areas including specialists and 
scientists.32 Factors affecting the implementation process 
were identified and changed as part of an optimisation 
process, taking into account benefits and risks. The aim 
of the project was to keep case fatality/case mortality rates 
below or equal to 25%, and to ameliorate the compli-
ance rates of the Surviving Sepsis Campaign 3-hour care 
bundle. Participating healthcare professionals expressed 
their opinion on the project by answering questionnaires 
using the Likert Scale.

Our main interest was to quantify three parameters of 
the IHI model: (1) Sepsis and septic shock case fatality 
rates (outcome measurements). (2) Compliance rates 
to the Surviving Sepsis Campaign 3-hour care bundles 
(process measurements). (3) Rates of satisfaction of the 
professionals during the process of implantation of the 
MSP (balancing measurements).32

In order to measure the impact of the MSP (based 
on the above-mentioned study variables), a prospective 
audit of 600 clinical records of adult patients (>18 years) 
admitted to the Hospital Municipal da Vila Santa Cata-
rina with suspected sepsis and/or septic shock was carried 
out32 for 15 months (1 January 2016 to 31 March 2017).32 
All patients were followed up until hospital discharge.

The project was structured to be carried out in four 
phases corresponding to diverse hospital sectors as 
follows: (1) ICU department. (2) Adult wards (oncology, 
transplantation, surgical medical clinic and maternity). 
(3) Emergency Obstetric Unit. (4) Emergency Unit (part 
of the Municipal Health Department).32 The fourth 
phase, developed in the Emergency Unit started in 1 
July 2017 and ended 30 November 2017. The sequence 
was defined based on the expected level of difficulty and 
potential barriers estimated in each area (‘easier first’).

Baseline measurement
Before the study, the Hospital Municipal da Vila Santa 
Catarina did not have established sepsis quality indi-
cators. Therefore, the first 6 months of the study were 
considered as the baseline.

Sepsis mortality (case fatality rate) was highly variable in 
the first 5 months, ranging from 15% to 35%. During the 
first 3 months, the baseline observed time intervals were: 
45–90 min until haemoculture collection; below 60 min 
till blood collection for lactate; 30–60 min until starting 
antibiotics; 60–120 min till start of fluid replacement. The 
general compliance with the 3-hour sepsis management 
bundle was about 30%–40%.

Strategy
Four multidisciplinary work teams (MWTs) were organ-
ised among scientists, team leaders, technical support 
persons and front-line staff. Each of these teams was 
designated to act on a particular study phase. Work meet-
ings of MWT participants were scheduled weekly in order 
to develop driver diagrams and plan the PDSA cycles.
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Each MWT was responsible for creating a driver 
diagram to guide interventions and improvement actions 
for its specific area.32 Each one of these interventions was 
tested in small trials (PDSA cycles) with staff members 
(nurses and medical doctors) and patients, or during 
simulations so as to evaluate their impact on the current 
system. The PDSA results were discussed by the pertinent 
MWT members who identified successful interventions 
and adapted those not working well, always aiming for the 
best care of patients with sepsis. Each PDSA cycle lasted 
from 4–6 hours to 1 day. PDSA cycles were performed by 
MWTs and were grouped as follows:

PDSA cycles group 1 (observational/initial tools)
A series of cycles was initially dedicated to map the 
processes and flows for sepsis management before imple-
menting MSP to identify the main instances requiring 
improvements in the ICU setting. It was found that time 
between drawing blood samples and receiving confirm-
atory lab results of sepsis-related organic dysfunction 
(for instance, arterial serum lactate and creatinine) was 
a major obstacle. The following tools were proposed 
by ICU sepsis MWTs during this set of PDSA cycles: (1) 
‘Suspected Sepsis Stamp’ (based on prespecified altera-
tions of vital signs present in patients with suspected or 
confirmed infection, the attending nurse should trigger 
a sepsis alarm so that an evaluation by a medical doctor 
should take place in 5 min time to verify the suspicion and 
immediately order sepsis diagnostic blood tests). (2) ‘Lab 
Stamp’ (a blood sample order carrying this stamp means 
priority in handling and reporting; the arterial serum 
lactate result should be available in less than 30 min while 
other tests should be reported before 1 hour).32 (3) Sepsis 
training programmes for nurses, offered during shifts, 
focusing on sepsis identification, and based on real cases 
together with role-playing elements.

PDSA cycles group 2 (early warning system)
This series of PDSA cycles aim to identify instances or situ-
ations suspected of early sepsis and is mainly focused on 
ward inpatients. The existing identified problems were: 
(1) Poor communication. (2) High variability in clinical 
practice standards. (3) Lack of familiarity with sepsis 
management guidelines (elements of the 3-hour care 
bundle).32

PDSA cycles group 3 (sepsis standard order set)
This series focused on sepsis treatment. The aim was to 
ensure correct sepsis treatment at the right time to the 
patient. Accurate sepsis treatment included early intrave-
nous fluid administration (minimum 30 ml/kg in the first 
3 hours) and antibiotic administration within 1 hour after 
sepsis diagnosis. The MWT sepsis-ICU together with the 
local infection control department designed a standard 
order set for sepsis32 to be followed by ICU physicians 
and clinicians to increase compliance with the MSP. This 
standard order set comprised all the recommended sepsis 
management interventions such as lab and imaging tests 

to be ordered, a guide for use of antibiotics and crystal-
loid fluids, as well as vasoactive drugs to treat septic shock. 
The directives were very quickly adopted by local physi-
cians and nurses. Lab kits were proposed to make it easier 
and quicker ordering lab tests in the early phase of sepsis, 
and they were made available at ICUs and wards.

PDSA cycles group 4 (standardised flows)
The research group was aware that improving sepsis 
management in the internal medicine or surgical wards 
would be more difficult than in the ICU. This was because 
of the higher number of patients and proportionally less 
attending staff together with the lack of familiarity with 
critical illness. This group of PDSA cycles aimed first to 
share and implement the successful changes already estab-
lished for the ICU phase and, thereafter, to test specific 
adaptations as locally needed. The fact to be noted is that 
ward-sepsis MWTs argued that implementation of the 
‘suspected sepsis stamp’ would not work well in the wards. 
The reason is that wards are mainly staffed by nurse tech-
nicians (shorter technical training) supervised by one or 
few university-graduated nurses. This setting is common 
in Brazilian hospitals; nurse technicians are responsible 
for less complex interventions such as peripheral vein 
puncture, drug administration and patient hygiene. For 
these reasons it was deemed that they would have diffi-
culties identifying abnormal vital signs promptly. To face 
the problem, forms for vital signs were revised. New forms 
were proposed in which colours were used to identify 
normal (green) and abnormal (red) values. It was estab-
lished that at least two altered vital signs (appearing in 
red) at two consecutive times were to be an independent 
criterion to call for rapid team evaluation within 5 min.32 
Additionally a system of designated Sepsis Champions was 
introduced and a video with specific alerts and instruc-
tions was created to be given at hospital discharge of high-
risk patients (immunocompromised patients, transplant 
recipients).

A communication plan was developed to divulge the 
programme within the hospital. That included written 
texts on MSP that were posted at the hospital’s intranet 
system and publication of the new procedures in the insti-
tutional newspaper. In addition, posters with information 
on the notification system were fastened in the different 
ward areas.

Activities developed in the Emergency Obstetric Unit 
(started on 1 December 2016 and finished on 30 June 
2017) did not include any PDSA cycle but only imple-
mentation of the previously developed tools and training 
activities.32

PDSA cycles group 5 (early referral of patients with sepsis)
The last series of PDSA cycles was performed at the 
Emergency Unit of the Municipal Health Department. 
A research team, with the support and participation of 
the ICU MWT, established a partnership with the neigh-
bouring Emergency Unit to establish a local MWT there. 
The main problems identified were the lack of a system to 
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Table 1  Learning Cycle (PDSA) to improve the management process of septic patients

PDSA group 1 PDSA group 2 PDSA group 3 PDSA group 4 PDSA group 5

Cycles 
(n)

17 4 25 28 10

Plan To map sepsis 
management in the 
hospital (before study 
intervention), and to 
identify and propose 
alternatives to improve 
sepsis care in the ICU

To develop an early 
warning system for 
sepsis

Identify opportunities 
to improve sepsis 
treatment at the ICU 
and implement them

To define standard flows 
for early recognition and 
treatment of patients who 
developed sepsis in the 
wards

Improve early 
identification and 
early referral of 
patients with sepsis 
from the neighbouring 
emergency unit

Do Observational track of 
real cases of patients 
with sepsis (followed by 
debriefing with attending 
nurses and physicians)

Discussions about 
components of 
the hospital early 
warning system

Brainstorming with ICU 
team/subgroups that 
were defined to build 
proposals based on the 
most accepted ideas

Spread and share 
successful experiences 
developed in the ICU. 
Brainstorming to propose 
and implement specific 
changes/improvements

MSP document 
sharing; four waves of 
educational activities 
were developed, 
compliance with 
the protocol was 
measured and 
feedback to teams 
was provided

Study Evaluation of staff 
perceptions, and 
brainstorming on 
alternatives for earlier 
identification of patients 
with sepsis

Tests with patients 
(real cases). 
Consensus about 
early warning system 
components

Tests with staff 
included individual 
perception of gain, 
usefulness and time 
saving

Impact assessment of 
the ICU tools (stamp) 
and new tools (new vital 
signs record form) on staff 
perception

Time intervals 
assessed (from 
admission to 
diagnosis, from 
diagnosis to 
blood samples, 
from diagnosis to 
treatment)

Act Development of new 
tools:
1.	 Nurse empowerment 

(suspected sepsis 
stamp)

2.	 Lab stamp (to reduce 
time to lab results)

3.	 Sepsis training 
programme for nurses 
(simulation and role-
playing techniques)

Validation and 
implementation of:
1.	 Sepsis standard 

order set
2.	 Clinical decision 

support algorithm
3.	 Sepsis test kit (for 

lab samples)

Validation and 
implementation of:
1.	 Sepsis standard 

order set
2.	 Clinical decision 

support algorithm
3.	 Sepsis test kit (for 

lab samples)

Spread suspected sepsis 
stamp
Sepsis champions
Education of high-risk 
patients and their families 
(video)
New vital signs record form

Physicians and 
nurses educational 
programme on sepsis
Sepsis kits (to blood 
samples) and lab 
results are provided
MSP and sepsis 
standard order sets 
are shared
Performance 
indicators are created 
(based on electronic 
medical record and 
sepsis standard order 
set audits)

ICU, intensive care unit; MSP, managed sepsis protocol; PDSA, Plan-Do-Study-Action.

promptly identify and treat patients with sepsis as emer-
gencies, ‘urgent’ lab tests yielding results only 6 hours 
later, and highly variable medical care and nursing care 
quality. A formal partnership was agreed upon between 
the Municipal Health Department and the Hospital 
Municipal da Vila Santa Catarina. Consequently, the 
latter provided diagnostic kits and performed lab tests for 
patients admitted to the Municipal Emergency Unit. This 
was accompanied by educational initiatives and process 
changes that were discussed and implemented.

Additional information about the PDSA cycles 
performed can be found in the following table 1.

Patient and public involvement
Patients were not recruited, nor were they directly 
involved, in the study or in the interventions. All 

information regarding patients was obtained from the 
electronic medical records and all collected data were 
kept confidential.

Analyses
We analysed the outcomes and process variables of the 
IHI model by the statistical process control method, with 
P-charts or moving ranges (I-MR) charts, when appro-
priate, to monitor trend and stability over time. Minitab 
V.18 statistics software was used in the analyses.

Charts exhibit three lines parallel to the axis of the 
abscissa. The centre line on each chart represents the 
general proportion/mean, while the parallel lines repre-
sent the upper and lower control limits defined as ±3 SD 
of the centre line value (establishing if the processes are 



� 5Nates LKC, et al. BMJ Open Quality 2020;9:e000354. doi:10.1136/bmjoq-2018-000354

Open access

Figure 1  Sepsis case fatality rates. Weekly measurements. 
Individual values calculated by the total monthly number of 
patients with sepsis who died divided by the total number of 
patient with sepsis identified, multiplied by 100. LC, center 
line; LCL, upper control limit; UCL, lower control limit.

Figure 2  Compliance with time to antibiotics administration. 
Weekly measurements. (A) Moving average: plotted points 
on the I chart are the individual observations. LC on this 
chart is an estimate of the process average. (B) Mobile 
amplitude: plotted points on the MR chart are the moving 
ranges (absolute value of the difference between two or more 
consecutive points). LC on this chart is the average of all 
moving ranges. The distribution of the mean values of each 
subgroup was considered normal according to the Shapiro-
Wilk test with a value of p<0.05. LC, center line; LCL, upper 
control limit; UCL, lower control limit.

under control or not). The SD was used for measuring 
the overall variability of each process and to calculate 
the centre line and the upper and lower control limits. 
Normality and correlation tests were not necessary in 
any of the charts, since less than two points (2%) were 
outside the control limits in relation to the general mean 
or average range.

All observations were made on a patient-by-patient 
basis, during 15 months. P-charts were used for case 
fatality rates (proportion of non-conforming units). For 
process variables (time for blood sample for cultures and 
lactate measurement; antibiotic and fluids administra-
tion) I-MR charts were used (continuous data). Two types 
of I-MR charts were used, allowing monitoring of mean 
and variation (mobile amplitude).

Descriptive analyses were provided for the balancing 
measures and were expressed as absolute numbers and 
percentages.

Ethical considerations
The Research Ethics Committees of the Hospital Israelita 
Albert Einstein and the Municipal Health Department 
waived the requirement of informed consent for patients. 
Informed consent was obtained from healthcare profes-
sionals who answered the satisfaction questionnaire.

The present study was a focal quality improvement 
project with no potential harms to patients.

Results
Of the 6891 patients >18 years old admitted during 
the study period, 416 fulfilled sepsis criteria and were 
included in the analysis.

Fatality rates (shown as P-charts in figure 1) were highly 
variable in the first 6 months and thereafter tended 
towards stabilisation at a lower level. All points were 
always within the statistical limits and below (approxi-
mately 15.9%) the prespecified goal of 25%.

The interval for blood culture collection prior to anti-
biotic administration varied widely in the first 3 months 
followed by stabilisation later on at lower levels. All time 
points were always within statistical limits and below the 
prespecified goal (within the first hour after opening the 
MSP). The average time was 46 min 01 s with a variation 
of 21 min 46 s.

The interval to the first lactate quantitation did not 
significantly changed over time (data not shown). All 
time points were below the prespecified goal (within the 
first hour after opening of the MSP). The average time 
was 46 min 58 s with a variation of 29 min 05 s.

The interval to antibiotic administration is shown in 
figure 2A. It was highly variable during the first 6 months, 
and the marked variation observed between points 5 
and 6 (figure  2A) possibly reflected an unidentified 
extraneous cause. Thereafter the tendency was towards 
stabilisation at a lower level. All time points were within 
the statistical limits and below the prespecified interval 
goal (within the first hour after opening the MSP). The 
average time was 39 min 19 s (figure 2A) with a variation 
of 11 min 02 s (figure 2B).

Fluid administration intervals are shown in figure  3. 
During the first 6 months there was wide variation 
tending to augment; subsequently, there was stabilisation 
at a lower level. All time points were within the statistical 
limits and below the prespecified interval goal (within 
3 hours after opening of the MSP). The average time was 
01 hour 20 min (figure 3A) with a variation of 40 min 53 s 
(figure 3B).

Altogether, the compliance rates with the 3-hour care 
bundle were about 38.94%.
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Figure 3  Compliance with time to fluid administration. 
Weekly measurements. (A) Moving average: plotted points 
on the I chart are the individual observations. LC on this 
chart is an estimate of the process average. (B) Mobile 
amplitude: plotted points on the MR chart are the moving 
ranges (absolute value of the difference between two or more 
consecutive points). LC on this chart is the average of all 
moving ranges. The distribution of the mean values of each 
subgroup was considered normal according to the Shapiro-
Wilk test with a value of p<0.05. LC, center line; LCL, upper 
control limit; UCL, lower control limit.

The healthcare staff opinions relative to the IHI strategy 
model were recorded by an anonymous survey question-
naire applied at the end of the study period. Forty-three 
employees responded. Of these, 22 (71%) disagreed with 
the following statement ‘the use of the IHI model as a strategy 
to implant MSP increased my workload’. Forty employees out 
of 43 (95.2%) answered as ‘being satisfied with the use of 
the IHI model’.

Interpretation
An MSP implemented using the IHI model methodology 
achieved the goal of maintaining sepsis and septic shock 
case fatality rates below 25%. Marked variation in fatality 
rates was observed at the beginning of the study (January 
to June 2016); those rates tended to reduce during the 
last months.

In addition, we also observed that the following process 
measurements: intervals to haemocultures, serum lactate 
quantitation, antibiotics and fluid administration, were 
not significantly modified. In the process of antibiotic 
administration, there were intermediate deviations, 
possibly due to random or inherent variation (‘common 
cause variation’). They were interpreted as have been 
caused by insufficient training and practice of the new 
MSP and/or recently hired health professionals.

It is noteworthy that both the outcome and the process 
variables presented a large variability in the first 6 months 
of the study with subsequent homogenisation, probably 
resulting from the intervention, that was followed by 
stabilisation after an initial period of adaptation.

Finally, the statistical control process showed that the 
nature of our data was dynamic (iterative and cyclical 

over time). The absence of previous performance data 
before MSP implementation may have hindered the 
observation of more significant effects on the analysed 
variables.

Discussion
Using the IHI model to implement an MSP was feasible 
and achieved the goal of keeping fatality rates below a 
prespecified rate of 25%.

We found that a set of changes implemented over a 
relatively short period (15 months) permitted the func-
tional evaluation of a complex care process such as sepsis 
management. In addition, full involvement of local staff 
in designating MWTs and in the planning/carrying out 
the interventions was an essential step of the process 
studied.

In Brazil, epidemiological studies on sepsis are scarce, 
but multicentric and observational cohort studies, such 
as those performed by Silva et al in 2004,30 showed sepsis 
mortality rates due to sepsis, severe sepsis and septic shock 
in public hospitals reach 52.2%. Other investigations such 
as SEPSE Brazil33 and COSTS34 show similar case fatality 
rates at 46.6%, and the PROGRESS Study35 reported 
rates as high as 56% for Brazilian ICUs. Still another 
study carried out in 2003–2004 in the southern region 
of Brazil, showed mortality rates of 66.5%.36 Pereira et al 
(2008) reported hospital mortality of 36.4%.37 Koenig et 
al (2010) reported 32.2% mortality rate for private hospi-
tals in comparison to 41% in public hospitals.38 The more 
recent SPREAD 2017 study informs that mortality rates 
remain equally high for both types of institutions, being 
56% for the former and 55.7% for the latter.1 Similar 
rates up to 58.9% were reported by Machado et al (2017) 
for 226 public institutions studied.39

Regarding the levels of compliance, we obtained a 
compliance rate close to 39% for the 3-hour care bundle 
among 162 patients out of the 334 who opened the MSP 
(n=416) (online supplementary file) reflecting the effec-
tive adherence of the healthcare staff of Hospital Munic-
ipal da Vila Santa Catarina. This was a very good result in 
comparison to the compliances reported for the 6-hour 
and 24-hour care bundles by Camelier et al (2008)—23.3% 
and 21%, respectively,40—and by Pacheco Martins et al 
(2014)—10% and 13%, respectively.40 Recently a nation-
wide study in 46 public hospitals showed compliance of 
12% with the 3-hour care bundle; and still less at 5.7% 
with the 6-hour care bundle.39 Finally, the SPREAD Study 
reported compliance rates of 20% for the 6-hour care 
bundle.1 We ascribe our good results in compliance to the 
IHI model that, since the beginning, proposes the partic-
ipation and commitment of all healthcare personnel and 
also of the administrative instances.

Our study was able to observe the maintenance of rela-
tively low case fatality rates (15.9%) which is comparable 
to those reported in many international studies.17 20–22
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Lessons and limitations
The most important lesson is neither original nor new, 
in that success of improvement projects requires contin-
uous support from the leadership (administrative and 
clinical), and motivated people at the front line, boosted 
by trained champions responsible for multiplying the 
required actions and spreading information. Another 
lesson relates to the know-how and familiarity with the 
IHI model acquired by the teams (MWTs). The hospital 
staff benefited from learning about the model and its 
elements, as the PDSA cycles that can be further applied to 
other protocols and other quality improvement projects.

Likewise, we have learnt that after achieving our goal, 
MWT groups and the processes created by them must 
be continually maintained and improved by the leaders. 
Sustainability is crucial and it was not assessed by the 
present study protocol. There is a risk that the imple-
mented procedures would not persist after the end of the 
project.

In addition, it is important to acknowledge that the 
present study has the following important limitations: it is 
a single-centre experience with a non-randomised design; 
a true baseline is lacking (because it was carried out in a 
recently opened hospital), and the data were manually 
acquired from multiple databases in a limited period.

Conclusion
We conclude that the IHI model was useful and feasible 
as a strategy to implement an MSP, and to maintain case 
fatality rates within an established target that is below the 
reported nationwide rates.

The use of the IHI model provided a multifaceted 
approach to the treatment of sepsis and septic shock, 
allowing relatively high and stable compliance rates, and 
raising awareness among health professionals, in an easy, 
fast, effective, safe, timely and equitable manner. These 
aspects may be particularly relevant to institutions with 
limited resources.
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