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Uncontrolled variation is the enemy of quality.
-W. Edwards Deming

Many quality and cost problems in a process or
product are due to variation… The process that
produces 95 on-time delivery or good product is the
same process that produces the other 5 percent late
deliveries or bad product.
-Institute for Healthcare Improvement

Global Epidemiological Burden of Sepsis
§

30+ million cases with a 20% mortality rate1
§ 3 million newborns and 1.2 million children
§ One in ten deaths associated with pregnancy
and childbirth is due to maternal sepsis

§

Sepsis in Saudi Arabia
§ Estimated 128,000 episodes/year with a
50% mortality rate2
§ 2017 analysis by MOH of 341 patients
across an 8-hospital cluster showed high
prevalence of septic shock, and compliance
with the standard treatment was poor 2
World Health Organization. April 19, 2018.
Aljuaid, Maha. The Progress of the National Sepsis Plan in Saudi Arabia.
World Sepsis Day Supporter Meeting October 23, 2018.
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Six Sepsis Stats of the States1
§
§
§
§
§
§

Leading cause of death in the U.S.
Leading cause of hospital readmission, with
19% needing to be re-hospitalized within 30
days, costing more than $2 billion each year
Mortality increases by as much as 8% for
every hour that treatment is delayed. As
many as 80% of sepsis deaths could be
prevented with rapid diagnoses and
treatment.
Approximately 6% of all hospitalizations are
due to sepsis and 35% of all deaths inhospital are due to sepsis
270,000 people die from sepsis every year in
the U.S. – one every 2 minutes; more than
from prostate cancer, breast cancer and AIDS
combined.
#1 cost of hospitalization in the U.S.
consuming more than $27 billion each year

Clinical Goals
§ Recognize early and manage promptly
§ Avoid underestimating the signs and symptoms
§ Detection of biomarkers (e.g. procalcitonin)
§ Identify causal pathogen to guide antimicrobial treatment
§ Antimicrobial resistance is a major determinant of clinical
responsiveness to treatment

§ Prevent the evolution of an infection to sepsis conditions
§ Early [and appropriate] fluid resuscitation
§ Vasopressors may be required to improve and maintain tissue perfusion
§ Repeated diagnostics and monitoring

Surviving Sepsis Guidelines
6-hour Bundle

3-hour Bundle
§

Measure lactate level

§

Draw blood cultures

§

Administer broad spectrum
antibiotics

§

Administer 30 ml/kg
crystalloid fluid bolus

§

For each hour sepsis
treatment is delayed, a
patient's risk of death
increases by 4%

If persistent hypotension after
initial fluid resuscitation and/or
lactate > 4 mmol/L, then:
o Add vasopressors
o Re-measure lactate
o Enter a re-evaluation
note to assess if
patients needs more fluid

Selected Site
§
§
§
§
§

A 292-bed safety net hospital with 800
cases of sepsis per year
85% of sepsis patients first present in the ED
No sepsis screening tool
Inconsistent adherence to sepsis 3-hr bundle
within the ED
Weekly rotation of residents and fellows
throughout the ICU and ED made compliance
to evidence-based guidelines challenging.
Practice variability leads to sub-optimal
patient outcomes
Mercy Hospital and Medical Center – Chicago, Illinois
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Design
March

Phase 1
Pre-Assessment

Phase 2
Assess and Analyze

•
•
•

Pre-Assessment, Establish Baseline
Policy & Procedure Audit
Stakeholder Interviews

•
•
•

Gap Analysis
Compliance to guidelines assessment
Quantify variation in practice

Phase 3

•
•
Present Change Plan •

Identify process/ workflow deficits, and knowledge gaps
Outline actionable steps
Defined shared vision of success

Phase 4

Process Change
Education & Training
Product Implementation

Implement Plan

Phase 5

September

Ongoing Monitoring

•
•
•

•
•
•

Risk stratification to identify new opportunities for improvement
Evaluate competencies
Quantify change effect

Our Approach
Objectives
1. Improve clinical outcomes related to septic shock through a combination of protocolization,
technology, and intense education and training
2. Quantify the changes in Sepsis Performance Measures between the study and baseline periods
3. Reduce the overall costs to hospital for the treatment of septic shock by implementing an evidencebased volume resuscitation strategy
Key Measures

Study Cohort Characteristics

§ SEP-1 Bundle Compliance
§ Septic Shock 6-hr Bundle Compliance
§ Sepsis Screening Compliance
§ New Onset Mechanical Ventilation

M: 12
F: 11
Avg Age: 68

§ Time Zero to Antibiotic Given
§ Time Zero to Lactic Acid Collection
§ Blood Culture to Antibiotic Given

1 = 39%
2 = 35%
3 = 13%

§ New Onset Renal Replacement Therapy
§ Time Zero to Blood Culture

qSOFA Score:
0 = 13%

Median Number
of SIRS criteria
met: 2.8
Sepsis
Screening:
18/23

N Home: 10
Home: 5
Hospice: 2
Another Hos: 3
LTAC: 1
Death: 2

Complications

Evidence on Fluid Management

Fluid
Too Little Fluid

1,2,3

Too Much Fluid4,5,6,7,8

Tissue Hypoperfusion

Tissue Edema

Tissue Hypoxia

Organ Failure

Organ Failure

Increased Ventilator Days

Insufficient Perfusion

Increased Mortality
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Fluid Management Protocol
After the full 30 ml/kg is given and the clinical decision is made to treat the patient with fluid and/or
vasoactive medication. This may be due to:
•
•
•

MAP < 65, SBP < 90 or BP is rapidly trending lower
Low urine output
Clinical indication to administer/alter fluid bolus or pressor

YES

NO

Passive Leg Raise or Fluid Challenge
(250ml fluid with pressure bag)

Observe

< 10% SVI
Change

> 10% SVI
Change

Results Summary
ICU ALOS

Septic Shock 6 hr Bundle Compliance

$4,8951 savings per
patient

Study

Mean Fluid Administered (mL)
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1.58 days x ($4,004 [Avg ICU Day] - $906 [Avg Floor Day]) = $4,895
National average ICU and floor day cost from Prem ier Data set

New Onset MV

New Onset Dialysis
$1,0793

$5,1052
23.10%

26.09%

Baseline

Study

Baseline

5,431

savings per
patient

Study

39.29%

10,381

§ Giving less fluid contributed to better patient
outcomes and improved costs
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§ Intense training and education raised the
awareness on practice variation. This led to
higher rates of sepsis bundle and screening
compliance

4.4
Study

67%

Days

75%

Baseline

5.98

100% 100% 100% 100%

§ Implementation of a fluid optimization protocol
contributed to a decrease in ICU ALOS, new
onset dialysis, and MV

savings per
patient

§ Although only a 23 patient cohort, the results
from this QI study are very similar to results
from a 2017 published study conducted at the
University of Kansas Medical Center with a
191 patient cohort

4.30%
Study

$1,522 [incremental cost of MV] x (5.37 days [avg duration of
MV]) x (.132 [absolute reduction of patients on MV]) = $1,079
Average mechanical ventilation costs from Premier Data set
2

3

$27,182 (avg. dialysis-related hospital costs) x (4.32 cases avoided /23 patients)
= $5,105
Average dialysis related costs from Prem ier Data set

$3.7 MM Annual Cost Savings as a Result of Reducing Care Variation

Reduce ICU LOS by 1.58 days

For the 23 patients
treated using a targeted
fluid resuscitation in the
PROOF quality
initiative, the total
estimated cost savings
to MHMC is $275K

Reduced requirement for
mechanical ventilation by
13.2%

Reduced requirement for
hemodialysis by 18.8%
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Key Findings
Clinical transformation in sepsis
care at MHMC was facilitated by
intense training on evidencebased guidelines and a persistent
push on protocol adherence

Sepsis remains the most expensive
reason for hospitalization, and there is
the prospect of cost avoidance by
mitigating complication risks
associated with fluid imbalance

Optimization of fluids administered,
guided by a protocol guided by cardiac
output monitoring was associated with
reduced ICU ALOS, requirement of
mechanical ventilation and hemodialysis,
compared with a baseline cohort which did
not include protocolized fluid resuscitation

Fallouts are often associated with a lapse in
proper or timely documentation to satisfy
bundle requirements. There is an opportunity
to improve provider documentation, allowing
for better assessment of quality benchmarks
and creation of more targeted quality initiatives
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Example of Technology to Facilitate Compliance
How It Works
§

Mobile App (IOS/Android) & Web Browser

§

Used by Nursing for Screening Patients

§

Guidance & Documentation

§

Interfaces with EMR

§

Structured Data for Reporting

What it Does
§

Increase Sepsis Identification

§

Improve Bundle Compliance

§

Enhance Coding and Billing of Diagnosis
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Technology Case Study
Saint Lukes Health System
Sepsis Surveillance Program Transfer Team
Problem

§
§

Increased mortality of transferred sepsis patients
No standardized screening process

Result

§
§
§
§
§
§

2,000+ screens over 6 months
Lowered Mortality by 30%
200+ sepsis saves
>50% of cases coding/billing deficiencies
Improved Reimbursement by 70k/month
Epic EHR Integration
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Align with the Sepsis Care Improvement Project within Saudi Arabia
Motivation to partner with
Predicate HPG:
§ Propagate a broadly-accepted
clinical education and
awareness program
§ Customize an organizational
transformation strategy unique
to the needs of each hospital
§ Collaborate with MOH, Saudi
Central Board for Accreditation
of Health Care Institutions to
facilitate the inclusion of sepsis
standards into hospital
accreditation requirements

Aljuaid, Maha. The Progress of the National Sepsis Plan in Saudi Arabia. World Sepsis Day Supporter Meeting
October 23, 2018.

§ Design and continually monitor a
Quality Improvement plan to
sustain improvement of
outcomes
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