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Future of Emergency Care 



June 15, 2006 

 

Emergency medical care in the United 

States is on the verge of collapse… 

   …As a system…it provides care of 

variable and often unknown quality… 

 



One definition of quality 

 The degree to which health services for 

individuals and populations increase the 

likelihood of desired health outcomes and are 

consistent with current professional knowledge 

KN Lohr, N Engl J Med, 1990 
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Decision making and quality 
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Why does it matter? 

 A parallel example 

 RCT of treatment of hypertension on the jobsite (a 
steel mill) versus referral to the PCP 

 No difference in compliance between the groups 

 Exploration of factors relating to therapy revealed 
specific determinants of the clinical  decision to 
treat some, but not other, hypertensive patients:  

 

1. The level of diastolic blood pressure. 

2. The patient’s age. 

3. ???? 

4. The amount of target-organ damage. 

 



A parallel example 

 RCT of treatment of hypertension on the jobsite (a 
steel mill) versus referral to the PCP 

 No difference in compliance between the groups 

 Exploration of factors relating to therapy revealed 
specific determinants of the clinical  decision to 
treat some, but not other, hypertensive patients:  

 

1. The level of diastolic blood pressure. 

2. The patient’s age. 

3. The year the physician graduated from medical 
school 

4. The amount of target-organ damage. 

 



The purpose of EBGs: minimizing variation 

 Wide variations in practice are often not 

related to differences among patients 

 Minimizing variations in practice can 

improve quality of health care delivery 

 Variation in beliefs 

 Variation in interpretation of evidence 

 Variation in response when evidence is lacking 

 Does this variation exist in emergency 

medicine? 



Variation in ED practice 
Entity Population Study Variation 

Acute asthma Eastern 

Ontario 

Lougheed, Chest 

2009 

Systemic steroids, PEFR, referrals to 

asthma services 

Asthma 

admissions 

Ontario Lougheeed 

Chest 2006 

3 fold variation in hospitalization rates for 

asthma influenced by variation in % ED 

pts admitted 

Trauma facility 

utilization 

California Wang 

Ann Emerg Med 

2008  

Trauma center hospitalization varied by 

distance of residence, presence of 

private insurance 

Periorbital 

cellulitis 

Vancouver Goldman 

Ped Emerg Care 

2008 

po vs IV antibiotics 

Variation in decision for hospitalization 

AGE PHIS Tieder 

Pediatrics 2009 

Variation in resource use: electrolytes, 

stool studies, UA/Ucx, antibiotics, 

antiemetics 

Retropharyngeal 

abscess 

KID 2003 Lander 

Int J Pediatr Oto 

2008 

Variation in hospitalization; Midwest had 

decreased total charges and LOS 



Empowering the “art” of medicine 

 Evidence based guidelines help control 
complexity 
 Analytic methods to understand outcomes 

 Divide and conquer for different personnel 

 Reductionism to a more efficient functioning 

 Pareto principle 
 80/20 rule 

 20% of the problems cause 80% of the trouble 

 80% of the benefit will come from 20% of the 
opportunities 



“Art” is in the eye of the beholder 



Creating EBGs: 

1. Identifying the quality gaps 

 Targeting areas for quality improvement 
 High prevalence 

 Marked variations in care 

 Resource intensive care 

 High morbidity or mortality 





Creating EBGs: 

2. Assembling a team 

 Team 
 Community or Subject Area Practitioner Leader  

 Champion of Guideline topic 

 Sub-specialists in the area of focus 

 Nurses 

 Pharmacist 

 Other Allied Healthcare providers (RTs, OT/PT, etc.) 

 Family / patient 

 Clinical Effectiveness and other support 
 Facilitator  

 Methodologist 

 Librarian 

 Data analyst and outcomes coordinator 

 Educator  

 

“Bottom-up” team building 

and interdisciplinary care are 

fundamentals of quality 

improvement 



Creating EBGs: 

3. Identifying the questions in PICO format 

 P – population  

 “In ED patients with bronchiolitis…” 

 I – intervention  
  “…does nebulized hypertonic saline…” 

 C – comparison  

 “when compared to standard therapy…” 

 0 – outcome of interest 

 “prevent admission, shorten ED stay, 
etc.” 

 



Creating EBGs: 4. Conducting the search  



Creating EBGs:  

5. Evaluating the Evidence 

Evidence hierarchy 



Grading of Recommendations, 

Assessment, Development and 

Evaluation 

 Recommendations 

 Strong 

 Weak 

 Evidence quality 

 High 

 Moderate 

 Low 

 Very low 

 



Guideline appraisal of existing 

guidelines 

 AGREE (Appraisal of Guidelines Research 
and Evaluation) 
 Becoming “industry standard” 

 23 item list with six domains  
 scope and purpose 

 stakeholder involvement 

 rigor of development 

 clarity and presentation 

 applicability 

 editorial independence 



When the evidence is lacking 

 Standardize (goal of a guideline) 

 Revisit evidence frequently and 

rigorously 

 Clinical/outcomes research to 

increase evidence base 

 

 



 

 

Rubenstein, J Gen Intern Med 2006 

EBG 

Implementation 

EBG 

Complete 



Age-specific goal directed therapy 

 ER: 1st hour fluid resuscitation and 
inotrope therapy 
 Therapeutic endpoints: 

 Threshold heart rate 

 Normal blood pressure 

 Capillary refill ≤2 sec 
 Normal pulses 

 Warm extremities 

 Normal glucose and ionized calcium 

 Monitoring 

 Recommendations:  
 Airway and breathing 

 Circulation 

 Fluid resuscitation 

 Hemodynamic support 

 Hydrocortisone therapy 

 Ongoing ICU hemodynamic support 
 Central venous oxygen saturation 

>70% 

 Cardiac Index 3.3-6.0 L/min/m2 

Brierley J, et al, Crit Care Med 2009 Vol. 37(1), 1-23. 



Shock reversal resulted in better survival 

Han et al., Pediatrics 2003 

*p < .001 

p < .001 

•   Improved mortality by 38% 

•   Number Needed to Treat = 3.3 

Variable Mortality 

Odds 

Ratio 

95% 

Confidence 

Interval 

Duration of persistent 

shock  

(per 1-hour 

increment) 

2.29 1.19 – 4.44 

Delay in resuscitation 

consistent with 

ACCM-PALS 

Guidelines  

(per 1-hour 

increment) 

1.53 1.08 – 2.16 

Multiple logistic regression analyses revealed time-dependent 

relationships between persistent shock and delayed ACCCM-

PALS-directed resuscitation with poor outcome 

http://80-pediatrics.aappublications.org.ezproxyhost.library.tmc.edu/content/vol112/issue4/images/large/pe1036356002.jpeg


Evidence for goal directed therapy 

PI Study Population Outcome 

Ninis BMJ 

2005 

Meningococcal 

septic shock 

22.6 adjusted mortality OR with delay in inotrope 

resuscitation 

de Oliveira Intensive 

Care 

Med 

2008 

Shock with 

continuous 

central venous 

oxygen sat 

monitoring 

RCT: 

Goal directed therapy via 2002 guidelines 

decreased mortality from 39% to 12% (NNT 3.6) 

Karapinar Crit Care 

Med 

2004 

Tertiary care 

center patients in 

fluid refractory 

shock 

Before/after 

28 day mortality of targeted goal: 3% otherwise 

healthy and 9% chronically ill 

Maat Crit Care 

2007 

Referral, 

transport and 

tertiary care 

center 

Reduction in mortality rate from purpura and 

severe sepsis to 1% (ARR of 19%)  



Shock management at TCH: 2009 

 Time to FIRST bolus: 53 min 

 Time to THIRD bolus: 152 min 

 Time to first antibiotic: 127 min 

 Time to PICU: 260 min 



The team  

 ED: B Patel MD 

 ED: A Perry MD 

 ED/ID: A Cruz MD, MPH 

 Nursing: E Wuestner RN 

 PICU: E Williams MD 

 Transport: J Graf MD 

 Nursing administration: E Fredeboelling RN 



Model for communication 



I hate you 

more! 

Emergency 

center 

Intensive 

care unit 

Courtesy of Eric Williams MD 



 



Triage best practice alert 



 

From 53 to 23 min 



 

From 152 to 67 min 



 

From 127 to 37 min 



Balance measures 
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The outcome 

 A reduction in morbidity 

 A projected 38% reduction in mortality 

 10 year costs of sepsis related lawsuit 

settlements: 

 TCH: $2.5 million (actual costs) 

 BCM: $1.25 million (estimated costs) 

 Total projected 10 year savings:  

$1.4 million 

Costs of lawsuits courtesy of L Sessions 



LOS in ED for AGE 
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Gains: capacity measures 

Time savings Total ED hours Number of 

patients/year 

33 min 3646 hours 691 patients 

Goal (d): 58 min 6409 hours 1216 patients 

Goal (v): 91 min 10056 hours 1908 patients 

Financial implications:  

$250,000 to 1.3 million contribution to margin 

Financial planning and reporting: Alec King and Carolyn Smith 



Bronchiolitis measures 
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Cost savings (bronchiolitis) 

 Calculating cost savings inpatient 
 Use # of Admits for Bronchiolitis (2009 = 583) 

 Calculate days saved per year based upon ALOS decrease 
from 2006 pre EBG year  

 Building capacity 

 Use 2009 data to determine “variable direct cost” per day 
($2011)  

 Calculate savings in 2008 - $128,965 

 Assumption: filling beds in early days with patients with higher 
margin per case 

 Calculating capacity ED 
 Building ED capacity because of shorter LOS in ED 
 2006 to 2009: ED LOS decreased 2.91 hours for bronchiolitis 

 x 1430 patients=4161 hours 

 x avg LOS in 2009 (5.27 hrs)= 789 additional patients 

 Could multiple by per patient revenue/margin for financial impact 
 Contribution margin: 1.57 million 

 Complex model with multiple caveats 

Financial planning and reporting: Alec King and Carolyn Smith 



Not all EBGs are created equal 

Evidence 
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Questions? 

The Center for Clinical 

Effectiveness 

Knowledge translation 

research 

Process mapping/AGE 

Bronchiolitis/financial 

measures 

 



the  
Center for Clinical 

Effectiveness 

Education and 

Community Outreach 

Patient Safety 

Evidence Based 

Outcomes Center 

Health Services Research 

Data Transformation 

Policy and 

Advocacy 

Health Information 

Technology 

Integration 

Centers of 

Excellence 



Knowledge translation 

Adapted from Tugwell J Chron Dis 1985 



Acute Gastroenteritis EBG 

 

 

 AGE multi-disciplinary team 
included:  
 P Nag MD 

 J Tran MD 

 C Allen MD 

 S Patel MD 

 M Gilger MD 

 C Davis RN 

 A Hope  

 C Conkin, MS, RD 

 EBOC specialist: Q Franklin, MS 

 EBOC implementation specialist: 

 E Crabtree 

 





Patient 

presents to 

Emergency 

Dept (ED).

Patient 

registers

Patient 

waiting 

Patient 

evaluated by 

triage nurse

Does patient 

have vomiting &/

or diarrhea

Triage nurse does the following:

· Vitals

What is the 

patient’s level of 

dehydration?

Severe 

dehydration

Mild or 

Moderate 

dehydration

Put patient in 

ED room

Triage nurse does the following:

· Give Zofran

· Provide gatorade/pedialyte

Is the patient 

vomiting?

Evaluate per 

clinical symptoms

Follow TCH AGE 

clinical algorithm

Triage nurse does the following:

· Nothing or give patient gatorade/

pedialyte

BEGIN
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waiting 
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ED room
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nurse
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evaluated by 

Medical 

student

Patient 

evaluated by 

ED resident

Patient 

evaluated by 

ED fellow

Patient 

evaluated by 

ED attending

Is the patient ok 

for discharge?

Decision to 

admit patient

MD does 

admission 

orders

ED secretary 

requests bed

Bed approved

Nurse-Nurse 

checkout 

occurs

Decision to 

discharge 

patient

MD does 

discharge 

orders

PCA checks 

vital signs 

Nurse 

discharges 

patient

PCA checks 

vital signs

Fellow/

Attending 

does pre-

transfer check

Patient discharged 

home
1

Patient transferred 

to inpatient bed
2

Key:

___ solid arrow indicates “yes”

_ _  broken arrow indicates “no”

1 Outcome: Time in ED

2 Outcome: Time to inpatient bed

3 Outcome: Length of stay (LOS)

4 Outcome: Revisit from ED discharge

4 Outcome: Revisit from inpatient discharge

Flow chart of a patient with acute gastroenteritis through the TCH Emergency 

Department: Existing process

34

Modified: 7/21/2009

Process map before EBG 



EBG leverage points 





The ORT tracking sheet 
   Texas Children’s Hospital Emergency Department 
      Oral Rehydration Therapy Tracking Sheet 

                            For Parents 
 

Parents:  Your child has been vomiting and/or 
has diarrhea and needs clear fluid by a syringe.  
Your child needs small frequent amounts so 
they will not vomit.  Follow the 5 steps below. 

1. Give your child ½ of a syringe , then 

wait 5 minutes .  

2.  Give your child 1 full syringe , then 

wait 5 minutes .  

3.  Give your child 2 full syringes , 

then wait 5 minutes .  

* If your child vomits , wait 10 minutes  

and start again. If your child vomits 3 

times ,tell a nurse 

 .  

4:  If your child does not vomit , then give your 

child 3 full syringes every 5 

minutes .  
 
* Please mark a box below for every syringe 
your child takes. 
 

 

 

Number of syringes taken. Mark a box 
with an X for each syringe taken. 

               

               

               

               

               

               

               

 
 

5. Please come back to the nurse  in 90 

minutes at ____:____ for them to check on 
your child. 
 

Texas Children’s Hospital Emergency Department 
         Oral Rehydration Therapy Tracking Sheet 

    Nurse/Physician Documentation Area 
      

 

Patient Sticker:      
 
Weight _____ kg   
Fluid    Pedialyte (if < 1 year old) 
             Gatorade (if > 1 year old) 
       
Patient Age: _______ (in months if < 3 years old, and in 
years if > 3 years old) 
 

Nurse Documentation Area 
 

 Time Gorelick 
Score 

HR 

Triage 
assessment of 
dehydration 

 
 

  

In ED room 
assessment of 
dehydration 

 
 

  

Patient received 
ondansetron 
(zofran) 

 
 

  

Patient received 
intravenous fluid 

   

 
Signature of nurse verifying the above documentation 
upon final disposition: 
 

 
 

Physician Documentation Area 
Resident, NP/PA/Fellow/Attending 

   

 Time Gorelick   
    Score      

HR 

Resident 
assessment of 
dehydration 

   

NP/PA/Fellow/ 
Attending 
assessment of 
dehydration 

   

 
Total amount of fluid PO: _____ cc 
 
Total episodes of emesis: _____ 
 
Total episodes of diarrhea: _____ 
 
 
 
 

 

Gorelick score (long form)

         Poor overall appearance          Sunken eyes          Decreased skin elasticity

         Capillary refill > 2 seconds          Abnormal respirations           Decreased urine output

          Absent tears           Abnormal radial pulse

          Dry mucous membranes          Tachycardia (HR >150)

< 7 points

$

No /Mild/ Moderate dehydration 

≥ 7 points

$

Severe dehydration



Patient 

presents to 

Emergency 

Dept (ED).

Patient 

registers

Patient 

waiting 

Patient 

evaluated by 

triage nurse

Does patient 

have vomiting &/

or diarrhea

Triage nurse does the following:

· Vitals

· Assess dehydration (Gorelick score)**

What is the 

patient’s level of 

dehydration?

Severe 

dehydration

Mild or 

Moderate 

dehydration

Put patient in 

ED room

Triage nurse does the following:

· Give Zofran

· Provide patient education on ORT

· Initiate ORT

· Give ORT tracking sheet**

Is the patient 

vomiting?

Evaluate per 

clinical symptoms

Follow TCH AGE 

clinical algorithm

Triage nurse does the following:

· Provide patient education on ORT

· Initiate ORT

· Give ORT tracking sheet**

BEGIN

Patient 

waiting 

Patient put in 

ED room

Patient 

evaluated by 

nurse

Patient 

evaluated by 

Medical 

student

Patient 

evaluated by 

ED resident

Patient 

evaluated by 

ED fellow

Patient 

evaluated by 

ED attending

Bedside nurse does the following:

· Assesses dehydration (Gorelick score)**

· Monitors progress on ORT tracking sheet**

· Reemphasizes patient education on ORT

ED Fellow does the following:

· Assesses dehydration (Gorelick score)**

· Monitors progress on ORT tracking sheet**

· Reemphasizes patient education on ORT

· Determines patient disposition

Is the patient ok 

for discharge?

Decision to 

admit patient

MD does 

admission 

orders

ED secretary 

requests bed

Bed approved

Nurse-Nurse 

checkout 

occurs

Decision to 

discharge 

patient

MD does 

discharge 

orders

PCA checks 

vital signs 

Nurse 

discharges 

patient

PCA checks 

vital signs

Fellow/

Attending 

does pre-

transfer check

Patient discharged 

home
1

Patient transferred 

to inpatient bed
2

Key:

___ solid arrow indicates “yes”

_ _  broken arrow indicates “no”

** New process
1 
Outcome: Time in ED

2
 Outcome: Time to inpatient bed

3 Outcome: Length of stay (LOS)

4 Outcome: Revisit from ED 

discharge

4 Outcome: Revisit from inpatient 

discharge

Flow chart of a patient with acute gastroenteritis through the TCH Emergency Deparment

34

Collect ORT 

tracking sheet

Modified: 5/9/2009 
Process map after EBG 



LOS in ED for AGE 
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Gains: capacity measures 

Time savings Total ED hours Number of 

patients/year 

33 min 3646 hours 691 patients 

Goal (d): 58 min 6409 hours 1216 patients 

Goal (v): 91 min 10056 hours 1908 patients 

Financial implications:  

$250,000 to 1.3 million contribution to margin 

Financial planning and reporting: Alec King and Carolyn Smith 



Bronchiolitis EBG 

 Multi-disciplinary 

team included:  

 Y Han MD 

 M McPherson MD 

 B Hogan MD 

 R Moore MD 

 R Wolf RN 

 S Iniquez RCP 

 S Kim PharmD 

 C Jones, EBOC 

specialist 



ED Visits for Bronchiolitis
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Bronchiolitis Disposition from ED
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Bronchiolitis measures 

ED LOS
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Bronchiolitis measures 

Bronchiolitis measures across the continuum
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Cost savings (bronchiolitis) 

 Calculating cost savings inpatient 
 Use # of Admits for Bronchiolitis (2009 = 583) 

 Calculate days saved per year based upon ALOS decrease 
from 2006 pre EBG year  

 Building capacity 

 Use 2009 data to determine “variable direct cost” per day 
($2011)  

 Calculate savings in 2008 - $128,965 

 Assumption: filling beds in early days with patients with higher 
margin per case 

 Calculating capacity ED 
 Building ED capacity because of shorter LOS in ED 
 2006 to 2009: ED LOS decreased 2.91 hours for bronchiolitis 

 x 1430 patients=4161 hours 

 x avg LOS in 2009 (5.27 hrs)= 789 additional patients 

 Could multiple by per patient revenue/margin for financial impact 
 Contribution margin: 1.57 million 

 Complex model with multiple caveats 

Financial planning and reporting: Alec King and Carolyn Smith 



Objectives 

1. To define the role of evidence based 
guidelines in medical decision making. 

2. To describe strategies for the effective 
creation and implementation of guidelines. 

3. To understand the relationship of evidence 
based guidelines to quality improvement. 

4. To discuss strategies for linking measures 
and outcomes to guideline implementation. 

 

This discussion will focus on the merger of 
science and operations, both critical for high 
quality health care delivery. 


