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Learning Objectives 

• Understand and list time sensitive diseases  
• Describe how early warning systems decrease 

complications of care 
• Understand disease progression of severe sepsis 
• Gain familiarity with MEWS 
• Describe how situational awareness can improve 

your care of patients. 

 

 



Where I’m From 
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Why Do We Need Early Warning 
Systems? 

Patient harm due to lack of recognition and 
appropriate management of the deteriorating 
may be repeatedly identified in: 

 

Root Cause Analysis for serious adverse events 
 

Clinical Incident reviews 
 

Review of patients after cardiac arrest or inpatient 
transfer to ICU 



 

“Patients don’t suddenly deteriorate,  

Healthcare professionals suddenly notice.” 

 
-Anonymous 



Severe Sepsis & Septic Shock 



Time Sensitive Interventions 

AMI – “Door to PCI” 
Focus on the timely return of blood flow to the affected  areas of the 
heart.  

 
Stroke – “Time is Brain” 
The sooner that treatment begins, the better are one’s chances of 
survival without disability. 

 
Trauma – “The Golden Hour”  
Requires immediate response and medical care “on the scene.” 
Patients typically transferred to a qualified trauma center for care. 

 



Severe Sepsis vs. Current Care Priorities 

 

Care Priorities 

 

U.S. Incidence 

 

# of Deaths 

 

Mortality Rate 

AMI (1) 900,000 225,000 25% 

Stroke (2) 700,000 163,500 23% 

Trauma (3)  

(Motor Vehicle) 

2.9 million  
(injuries) 

42,643 1.5% 

Severe Sepsis (4) 751,000 215,000 29% 

Source:  (1) Ryan TJ, et al. ACC/AHA Guidelines for management of patients with AMI. JACC. 1996; 28: 1328-1428. 
(2) American Heart Association. Heart Disease and Stroke Statistics – 2005 Update. Available at: 
www.americanheart.org. (3) National Highway Traffic Safety Administration. Traffic Safety Facts 2003: A 
Compilation of Motor Vehicle Crash Data from the Fatality Analysis Reporting System and the General Estimates 
System. Available at http://www.nhtsa.dot.gov/. (4) Angus DC et al. Crit Care Med 2001;29(7): 1303-1310. 

http://www.nhtsa.dot.gov/


Mortality Increasing with 
Successive Organ Failures 

Mortality Rate # of Organ Dysfunctions 

21.2% 1 

44.3% 2 

64.5% 3 

76.2% 4 

Source: Angus DC et al. Crit Care Med 2001;29(7):1303-1310. 



Sepsis 3-Hour Bundle 
 

TO BE COMPLETED WITHIN 3 HOURS OF TIME OF PRESENTATION † : 
 
- Measure lactate level 
- Obtain blood cultures prior to administration of antibiotics 
- Administer broad spectrum antibiotics 
- Administer 30ml/kg crystalloid for hypotension or lactate ≥4mmol/L 

 
†    “time of presentation” is defined as the time of triage in the 
Emergency Department or, if presenting from another care 
venue, from the earliest chart annotation consistent with all 
elements severe sepsis or septic shock ascertained through chart 
review. 
  

 



Sepsis 6-Hour Bundle 

 TO BE COMPLETED WITHIN 6 HOURS OF TIME OF PRESENTATION: 
 

- Apply vasopressors (for hypotension that does not respond 
to initial fluid resuscitation to maintain a mean  
arterial pressure (MAP) ≥65mmHg) 

 
- In the event of persistent arterial hypotension despite 
volume resuscitation (septic shock) or initial lactate ≥4 
mmol/L (36mg/dl): 
      - Measure central venous pressure (CVP)*       
        - Measure central venous oxygen saturation (ScvO2)* 

 
- Remeasure lactate* 

 
 

*       Targets for quantitative resuscitation included 
in the guidelines are CVP of ≥8 mm Hg, ScvO2 
of ≥70% and lactate normalization. 



The bundle can only be initiated once 
sepsis is recognized 

 

Recognition of sepsis on the inpatient 
floor presents unique challenges 

 

 

Early Recognition 



Patient admitted with sepsis who has 
progressed across sepsis spectrum 

 

Sepsis develops “de novo” on the floor 

 

Are they identified the same way and if so 
How? 

Two Main Types of Patients  



Common sentiment: Sepsis is an ED/ICU 
problem 

 
receive care in an ICU never% 50Reality: Up to  

 
Sepsis is under-documented (under-
recognized?) 
Rohde JHM 2013: 50% severe sepsis on the floor 

documented as such notwas  

Scope of the Problem 



Identifying the patient who clearly has sepsis 
Less of a diagnostic challenge 

 

Ambiguity: Infection plus SIRS plus new organ 
dysfunction 
Large number of patients with severe sepsis are 
unrecognized 
Anchoring bias 

 

 

Recognition: Challenges 



SIRS: Temp >38 or <36, HR >90, RR >24, WBC 
>12,000 or <4,000 
Sepsis: Infection leading to systemic 
inflammation 
Severe sepsis: Sepsis plus new organ 
dysfunction 
Septic shock: Hypotension unresponsive to 
fluid resuscitation 

 

 

Definitions We Already Know 



Acceptance of lactate as surrogate for 
hypoperfusion 

 

Data supports elevated lactate a marker for 
mortality even with “normal” blood pressures 

Barriers to Timely Recognition 



Barriers to Timely Recognition 

ICM  2007  Vol 33:  1892-1899 



MEWS-based sepsis screening 
 

Situational awareness 
 

Provider education (limited effects) 
 

Code sepsis 
 

RRT 

Strategies for Sepsis 
Recognition 



Intermountain: SS & Shock 

 



Intermountain: Shock Only 

 



Modified Early Warning Score  
(MEWS) 



Recognizing Deterioration 

Admission 
Assessment 

Time 

Health 

status 

Anticipated  

trajectory 

Code MET MEWS SA 

Unanticipated clinical 
deterioration 



Choices 
APACHE II 

 

ER/ICU population 

Lengthy 

Not all information available for 
general population 

Labor intensive for primary floor 
nurses 

 

MEWS  

 

Easy short form for hand calculations 

All information easily available 

Readily accepted by RNs and PCTs 

 

 



Modified Early Warning Score 
3 2 1 0 1 2 3 

Systolic 

Blood 

pressure 

(mmHg) 

<70 71-80 81-100 101-199 ≥200 

Heart Rate 

(bpm) 

<40 

 

41-50 51-100 101-110 111-129 ≥130 

Respiratory 

rate (bpm) 

<9 9-14 15-20 21-29 ≥30 

Temperatur

e (°C) 

<35 35-38.4 ≥38.5 

AVPU 

score 

Alert Reacting 

to  

Voice 

Reacting 

to 

Pain 

Unrespo

nsive 



A Key Experience in Australia 
Combining METS & Mews 

Innovation Poster Session  

Innovation Awards 

2012  

Sydney  

 



 

 

 

Crash call rate 

Percent compliance with Early Warning Score 
Assessment  

Hospital 
wide data 

General Ward – Deteriorating 
Patient 

S  Crash calls not decreasing. 
B MEWs not reliable hospital wide. 
A  A review of crash calls over the past 12 
    months demonstrated 50% of crash    
    calls are either peri arrest or pulmonary 
     arrest. 
R Implement MEWS with high reliability 



Ward Audit – 10 Charts 
Charts with Observations Correct
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Episodes of Deterioration and Appropriate Escalation
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Number of Arrests and MET Calls 

MET/MEWS 
introduced 



Inpatient Arrest Calls /1000 discharges  
 

MET/MEWS 
introduced 

4.7 

3.8 

2.9 

In 2010: 
55% of cardiac arrest calls had a 
confirmed cardiac arrest 
46% of patients with confirmed cardiac 
arrest survived to discharge 

32 



Inpatient METS Calls / 1000 Discharges 

MET/MEWS 
introduced 

Average            8.5 
2011 Average  9.1 

*Target 26-56/1000 dc 

 *  Source: Effectiveness of the Medical Emergency Team: The Importance of Dose. D Jones et. al. Critical Care 2009;13:313 
33 



Hospital Standardized Mortality Rate  

MET/MEWS 
introduced 

36 



Mortality Rate / 1000 discharges         
      (2008 – 2012) 

MET/MEWS 
introduced 

37 



Summary 
The simultaneous introduction of MEWS and MET resulted in:  
A low “dose” of MET calls 
Patents transfers to ICU post arrest/MET call 
Reduced in 2nd year of implementation 
Progressive reduction in LOS  (40%) 

Improvement in hospital mortality 
 

Underpinning this result:  

Compliance with observations and MEWS 
Early escalation when deterioration occurs 
Rapid medical review by the team 

 



 
 

Hardwiring MEWS at Your Facility 

Change 1: MEWS introduced hospital  
wide 
 

  
 

Change 3: Timing of observation rounds changed 

Change 4: MEWS reliable in pilot         spread 

Change 2: MEWS audit         improvement  cycles in pilot ward 
 

  
 

Change 5: MEWS Educator in post for 
9 months to support spread 

Change 6: All wards audit 
weekly > 95% reliable 

Change 7: Review 



Situational Awareness 



Design for Reliability - Level 3 

1. Sensitivity To Operations 

2. Avoidance of Over Simplification of Interpretations  

3. Preoccupation With Failure  

4. Deference To Expertise 

5. Commitment To Resilience 

Source: Salvendy G, ed. Handbook of human factors and 

ergonomics.  New York: John Wiley & Son, Inc. 1997: xvii  

Weick’s Attributes of Reliability 



High Reliability Organizations 
(HROs) Are Organizations With 

Systems In Place That Are 
Exceptionally Consistent 

In Accomplishing Their Goals 
In Avoiding Potentially  and

Catastrophic Errors. 
Becoming a High Reliability Organization: Operational Advice for Hospital Leaders. 

Prepared for: Agency for Healthcare Research and Quality U.S. Department of Health 

and Human Services by The Lewin Group, Falls Church, VA  





What is Situation Awareness (SA)? 

Situation Awareness is the Perception of the  Elements in the Environment  

within a Volume of Time and Space, the Comprehension of their Meaning,  

and the Projection of their Status in the Near Future.   

Level 1 
Perception 

Level 2 
Comprehension 

Level 3 
Projection 

Situation Awareness 

Decision Action 

World State 

Endsley, 1988 

Gathering 
 Information 

Recognizing & 
Understanding 

Anticipating 



Watchers 
What is a watcher? 
A patient who regardless of other triggers (PEWS, etc.) provokes in any 
medical care giver a “gut feeling” that they are at risk for deterioration 
or “close to the edge” 

 
Why should we care about gut feelings? 
Aviation has encouraged pilots to trust and not suppress what they call 
“leemers,” the feeling that something is not quite right 
Weick and Sutcliffe 

 
Nuclear power maxim: “believe your indicators” 
Kerry Johnson 

 



What to do about Watchers 

Identify high risk patients (“watchers”) at morning brief 
 

       Triggers: 
MEWS score of 3 or above 
High risk therapies and medications (Chemo) 
Family concern 
Gut feeling or staff concern 
Safety concern 

 
Develop plan to communicate concerns related to high risk patients to 
team members 

 
Escalate if outcome not met to resident or supervisor 



Managing by prediction 

Move from looking in the rear view 
mirror to predicting what you think is 
likely to happen and mitigating it 

          Huddles 

          Failures 

          System for escalation 

          Active Management 

 



Systematically and reliably: 

Identify patients at risk. 

Mitigate risk with team on unit. 

Escalate risk that is not fully addressed. 

 

 

Improving Situation Awareness 



Situation Awareness:  Bed Huddle Prompts 

Watcher 

A patient that provokes a 

“gut feeling” in any clinician 

that he/she is at high risk of 

deterioration or “close to 

the edge” 

• A patient that is breathing 

harder than before 

• A patient that is less 

interactive than before 

• A patient who just “does not 

look right” 

Predicted MRTs 

• Medical Response 

Team 

• Increase work of 

breathing 

• Persistent tachycardia 

with heart rate ≥ 180 in 

the absence of fever, 

pain, agitation 

• PEWS score ≥7 

• You are concerned 

• Parents are concerned 

High Risk Therapy 

A medicine OR procedure that 

is high-risk either due to inherit 

risk of therapy OR unfamiliarity 

of therapy on unit 

• Insulin being given on a unit 

that is not the Diabetes floor 

Employee Safety Concern 
 

• Large patient > 15.9 kg 

• Aggressive or violent 

patient 

• Being followed in the 

parking garage 

 

Family Concern 

Any family concern judged 

to have the potential to 

impact patient safety in the 

immediate/near future 

• Becoming increasingly 

uncomfortable 

with/disagreeing with 

treatment plan 

• Threatening staff or each 

other 

• Significant change in 

affect, mood or coping 

• Unusually long wait for 

procedure 

• Suspected uncontrolled 

mental handicap or 

substance abuse by 

patient or family 

• Caregiver says medicine 

looks different/amount is 

different 

Equipment Safety 

Concern 

• Pump shortage 

• Unavailable supplies 

• Safety event 

Team Communication 

Concerns 

Any communication concern 

with the potential to impact 

patient safety 

• missed communication 

among team and 

consultants 

MEWS > 3 

Modified Early 

Warning Score 

Identify 

Bed Huddle Prompts 



Patient 

Patient 
Patient 

Patient 

Patient  

Level 

Situation 

Awareness 

Staff 

Nurse 

Staff 

Nurse Intern Intern 

Microsystem 

Level 

Situation 

Awareness 

Clinical 

Manager/PCF 
Senior 

Resident 
Attending 

3 Levels of Situation Awareness  
                                           

Organization  

Level 

Situation 

Awareness 

Nurse  
Supervisor 

Safety  
Officer of 
The Day 

•Watchers 
•PEWS 
•Family Concerns 
•Communication 
Issues 
• High Risk 

 

AM Flow Huddle 

Afternoon rounds 

Night Rounds 

Pilot efforts: 

Unit Huddles 

Nighttalks 

Watchstander  

Senior Handoff 

Patient 
Patient 

http://groups/mktng/toolbox/Photos/GirlPainting.jpg
http://groups/mktng/toolbox/Photos/nurse.jpg
http://groups/mktng/toolbox/Photos/Nurse_computer.jpg
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Rate of UNSAFE Transfers 

UNrecognized Situation Awareness Failure events 

Per 10,000 Non-ICU Base Inpatient Days 

Rate Median Goal

Updated through September 30  2012 by K. Simon 
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Date of UNSAFE Transfer 

Days Between "UNSAFE" ICU Transfers 
(UNrecognized Situation Awareness Failure Events) 

Updated through 9/30/12 by K. Simon - James M Anderson Center Source: Situation Awareness / MPS Database  

From 1/1/10 through 4/1/10 

(92 days) there were 11 

UNSAFE ICU Transfers.  

3/22/10: 
Situation 
Awareness "Go 

UCL 1/1- 3/28/10:  24 days 

Updated through September 30  2012 by K. Simon 



Recognizing Deterioration 

Admission 
Assessment 

Time 

Health 

status 

Anticipated  

trajectory 

Code MET MEWS SA 

Unanticipated clinical 
deterioration 



Thank You! 

 


