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GOALS TODAY 

• Why and how to risk predict in HF 
• Key factors associated with readmission 
• Existing models 

– General  
– HF-specific 

• Successes and challenges of risk tools 
used in HQN hospitals (Part II) 
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Relevance of Risk Prediction 

1. Risk standardize to allow for 
fair comparisons 

• Hospital to hospital 
• QI over time 

2. Risk stratify to target 
interventions 

• Allocation of scarce resources 
• Efficient use of high intensity care 

3. Identify underlying causes of 
readmission 

• Determine drivers of readmission 
• Novel targets for interventions 



6 

EXAMPLE = Calculated readmission score is automated in EMR, 
updates daily, is prominently displayed in record, 

and is available for all hospitalized patients 

Minimal risk 
0-6 

Low risk 
7-11 

Moderate risk 
11-14 

High risk 
> 15 

f/u phone  
call 

PCP visit  
By 7 days 
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 consult 
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Call 
w/in 
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PCP f/u 

w/in 
4 days 

QRC 
 consult 

Care 
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care  

Pharm 
Med 
Rec 

Call 
w/in 

24hours 

Home  
Visit or 
PCP in 
 2 days 

Pre 

discharge 

Post 
discharge 
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What Endpoint? 

 

LOS 

Readmit Death 

SNF 

Bueno et al. JAMA. 2010;303(21):2141-2147 
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What Data?  

• Balance automation with clinical detail 

Pine M et al. JAMA 2007;297:71-6 
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What Types of Factors? 

• Patient level – almost always yes 
• Provider / system – usually no 

– Do not want to adjust for in a quality metric 
– For many clinical decisions just want absolute risk 

 
• Not so clear 

– Race? 
– Socioeconomic status? 
– Patient behaviors? 
– Discharge disposition? 
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When To Assess Factors? 

• Admission? 
• Discharge? 
• Ongoing post-discharge? 
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How Well Does My Model Perform? 

• Association 
– Simple (Unadjusted)  
– Independent (Adjusted) 

• Discrimination 
– Distinguish readmitted from non-readmitted 

patient (C-index / AUC) 
• Calibration 

– Absolute estimate of risk 
• Reclassification 

– Does new factor / new model appropriately put 
people in the right category 

** Validation in different datasets 
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Performance or Simplicity? 

• How many predictors to include? 
– Example: Val-HeFT 1 year mortality 
 “Clinical model” 

• Age, gender, NYHA class, SBP, cholesterol, BUN, 
Hb, uric acid, EF: c statistic = 0.69 

• Add NT-proBNP: c statistic = 0.73 
 NT-proBNP alone: c statistic = 0.68 

 

• How many models to build? 
– Diagnosis-specific model v. general model 
– Site-specific model v. national model 
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How Good is Good Enough? 
• Depends… 

– Schedule clinic f/u in 1 week or 2? 
– Determine cost-effectiveness of post-

discharge intervention? 
– Decide whether hospital X is financially 

viable? 
 

 “Perfect is the enemy of good” vs. 
 

 “Misinformation is worse than  
  no information” 
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How Good Can We Get? 

Stochastic nature of chronic diseases 

STUFF HAPPENS 
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Existing Models 
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General Readmission Models 

• Advantages 
– Easy to apply hospital-wide 
– The majority of HF readmissions are not for HF 
– Many of the interventions are not specific to HF 
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LACE 

• L = Length of Stay = days in hospital 
• A = Acuity of the admission = emergent 
• C = Comorbidity = Charlson comorbidity index score 
• E = ED use = number visits in the last 6 months 
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LACE Index 

• LACE score (LOS, Acuity, Comorb, ED 6 mo) 
– Derivation 4812 Canadian med/surg discharges 
– 8.0 % died or readmitted in 30 days 
– 2-44% expected risk; c-stat 0.684 in validation 

 

Van Walraven C, et al. CMAJ 2010; early release ePub March 1 
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BOOST 
 

• TARGET: Tool for Adjusting Risk – A Geriatric 
Evaluation for Transitions 

• 7P Risk Scale 
– Prior hospitalization 
– Problem medication 
– Punk (Depression) 
– Principal Diagnosis 
– Polypharmacy 
– Poor health literacy 
– Patient support 
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Heart Failure Specific Models 

• Advantages 
– More specific to HF 
– Improved performance 
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Ross JS et al. Arch Intern Med 2008;168:1371-1386. 

• Pre-2007 
– N=112: patient factors associated with readmit 
– N=5: models to predict patient risk of readmit 
– N=0: models to compare admit rates b/t hospitals 
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Ross 
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Ross et al 
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CMS Approach 

• Hospital-level all-cause 
risk-standardized   
readmission 

• Disease specific 
• Administrative billing data 
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CMS Hospital Compare Algorithm 

• Approved by the National Quality Forum 
• Based on 2004 CMS FFS 1° d/c dx HF 

– 428.xx 
– 402.01/11/91 (HTN) 
– 404.01/03/11/13/91 (renal) 
 (does not include 425.xx CM) 

• Outcome = readmission 
– All cause 
– 30 days from discharge 
– Attributable to original hospital of presentation 

Keenan et al. Circ Qual Care Outcomes 2008;1:29 
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CMS HF Model 

• 37 coding variables 
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• May be reasonable to profile hospital 
performance (if N is adequate) 

• Unreasonable to guide medical decisions 
in specific patients 

Limited Model Performance 
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• UTSW Jan 2007 - Aug 2008 
• 1372 index HF admissions (included 425.xx) 
• 331 HF readmits and 43 deaths at 30 days 
• EMR (Epic based) 
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Amarasingham et al. Med Care 2010;48:981-988 
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UTSW Example 

Amarasingham et al. Med Care 2010;48:981-988 



32 

Time to Rethink Our Approach? 
A drunk loses the keys to his house and is looking for them 
under a lamppost. A policeman comes over and asks what 
he’s doing. 
 
“I’m looking for my keys” he says. “I lost them over there”. 
 
The policeman looks puzzled. “Then why are you looking for 
them all the way over here?” 
 
“Because the light is so much better”. 
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larry.allen@ucdenver.edu 
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LACE Tool 
 

Identifying patients at risk for readmission and 
mortality within 30 days of a hospital  

 

Janet McCollor, RN, Project Leader  
 

Redington-Fairview General Hospital 
 

April 19, 2011 



What does LACE stand for? 

 
• Study published in the Canadian Medical 

Association Journal (CMAJ) April 6, 2010. 
• Evidenced-based. 
• L = length of stay. 
• A= acute admission. 
• C= comorbidities (Charlson Scale). 
• E= emergencies room visits. 





Trial 

• Care Transitions Nurse performed a six 
week trial of the tool on a Med-Surg floor. 

• Information collected on admission and 
reevaluate at discharge. 

• LACE score was determined. 
• Determination of a LACE score that 

activates an additional risk screening tool. 
• Discharge planning (begins at admission) 

 



Lessons Learned 

• Lace tool is an effective marker for high 
risk patients regarding readmissions and 
mortality within 30 days of discharge. 

• Trial needed to be minimum of 14 weeks. 
• Activate in depth risk screening tool if 

LACE score > 8 on admission for CHF 
patients. 
 
 
 



AF4Q at Maine Medical Center 
Assessing Risk of  Readmission 

 
 

Dr. Joel Botler, Medical Director, Adult Inpatient Medicine 

Lori Barron RN, Clinical Nurse Specialist, Advanced Heart Failure 



Patient Identification 
o All inpatients on units housing HF patients are 

screened M-F by the HF Nurses (2) and a list is 
developed: 
 
• Midas software generates daily list of all previously admitted 

HF patients and is dropped in our inboxes 
• Flag “high yield” diagnoses (based on a previous review)  
• Access to clinical documentation nurse’s coding software in 

real time during the patient’s admission 
• Cross reference patients known to the program 
• Daily huddles with charge nurses (2 specific HF units at 

MMC) 
 
o 95% accuracy identifying the patients that will be 

discharged with a primary diagnosis of heart failure 



Assessment Tool 
o Multiple attempts to use standardized tools 
o Conducted extensive literature search and 

developed trial scoring systems—these 
proved onerous and inaccurate 

o Too many factors that must be weighted from 
the physical to psychosocial 

o End result:  use experience, intuition, and 
“expert” nursing assessment to assess risk  









Assigning Risk and Level of 
Intervention 

This is a qualitative process! 



Levels of  Follow up 
• Level I:  Low risk and/or intensive discharge services in place (including 

SNF). The patient may receive no calls or up to 3 calls post discharge by the 
HF nurse.   Call within 2 weeks of  discharge. 

– Example: patient with care transitions coach, PHO care manager, and telehealth in 
place at discharge 

 
• Level II:  Moderate risk.  The patient will be followed for approximately 6-8 

weeks by the HF nurse with calls based upon patient need, 1-2 calls per week. 
– Example: patient unable to teach back information, declined home health services, 

and no scheduled physician appointment at discharge 
 

• Level III: High risk.  The patient will be followed for up to six months by the 
HF nurse.  Calls based on patient status.  All Advanced HF patients are 
considered high risk. 

– Example: Patients in HF clinic being considered for advanced therapies or who 
need ongoing diuretic or other med titrations etc 



Putting it Together 

Process for assessment, assigning 
risk, and intervention intensity 



Does the patient have a 
suspected primary diagnosis 

of Heart Failure? 

NO 

Is the patient 
known to the HF 

program? 

NO 

No 
further 
follow 

up 

YES 

See patient as 
appropriate 

and document 
visit  

 
Follow for any 
heart failure 
education 

needs 

YES 

Is the preliminary 
discharge plan to go 

home? 

YES 

 

See patient, write 
note in chart and 

follow daily  

Decide Level  
within 1-2 weeks of 

DC 

NO  
Temporary 
placement 

See patient, write 
note, follow for DC 

plan 

Decide Level 
within 4 weeks 

of DC 

NO   
But might eventually   

Follow until diagnosis is 
more certain  

If diagnosis becomes 
heart failure, move to 

left. 

NO, SNF resident or 
high level assisted 

living 

See patient (brief), place HF SNF 
sticker and discuss with team, 

family, or SNF staff prn 

Assigned Level 1 no 
ongoing follow up 

Heart Failure Program Main Decision Tree 

 



This patient has been identified as having 
Heart Failure. 

 
HF is a high risk diagnosis and is frequently associated 
with preventable readmissions.  The patient may be 
discharged to a skilled nursing/rehabilitation facility.  To 
improve this transition of care, the Heart Failure Program 
has provided written education materials to the patient’s 
caregivers at this facility.  To further reduce the risk of 
readmission, please ensure your transfer summary 
contains the following elements: 
 

Daily weight monitoring 
Low sodium diet and fluid restriction, if applicable 
Warning signs of heart failure 
When and who to call if symptoms worsen, or for 
weight gain  
5 lbs in one week 

 
Thank you for providing the highest quality care for our 
patients! 



Patient has been readmitted within 
30 days 

Is the primary diagnosis HF on 
this admission? YES NO 

Follow main 
algorithm  Was the prior admission HF? YES 

NO Stop and place HF 
discharge instructions on 
chart if applicable 
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