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GOALS TODAY

« Why and how to risk predict in HF
o Key factors associated with readmission

 Existing models
— General
— HF-specific

e Successes and challenges of risk tools
used in HQN hospitals (Part Il)






Relevance of Risk Prediction

1. RiIsk standardize to allow for

falr comparisons
 Hospital to hospital

e Qlovertime
2. Risk stratify to target

Interventions
 Allocation of scarce resources

« Efficient use of high intensity care
3. ldentify underlying causes of

readmission

e Determine drivers of readmission
 Novel targets for interventions




EXAMPLE = Calculated readmission score is automated in EMR,
updates daily, is prominently displayed in record,
and is available for all hospitalized patients
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What Data?

Balance automation with clinical detall

CLAIMS DATA FOR IMPROVING RISK-ADJUSTED HOSPITAL MORTALIT

Figure. Receiver Operating Characteristic Curves for the Models
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What Types of Factors?

e 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?



When To Assess Factors?

 Admission?
e Discharge?
 Ongoing post-discharge?



How Well Does My Model Perform?

e Assoclation

— Simple (Unadjusted)

— Independent (Adjusted)
e Discrimination

— Distinguish readmitted from non-readmitted
patient (C-index / AUC)

e Calibration
— Absolute estimate of risk

e Reclassification

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

** Validation In different datasets



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

e 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



How Good is Good Enough?

e 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”



How Good Can We Get?

Stochastic nature of chronic diseases
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Existing Models




General Readmission Models

e Advantages
— Easy to apply hospital-wide
— The majority of HF readmissions are not for HF
— Many of the interventions are not specific to HF



LACE

RESEARCH

Derivation and validation of an index to predict early death
or unplanned readmission after discharge from hospital to
the community

Carl van Walraven MD, Irfan A. Dhalla MD, Chaim Bell MD, Edward Etchells MD, lan G. Stiell MD,
Kelly Zarnke MD, Peter C. Austin PhD, Alan J. Forster MD

L = Length of Stay = days in hospital

e A = Acuity of the admission = emergent

e C = Comorbidity = Charlson comorbidity index score
« E = ED use = number visits in the last 6 months




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

Observed probability, % (95% 1)
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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

e 7P RIsk Scale

— Prior hospitalization
— Problem medication
— Punk (Depression)

— Principal Diagnosis

project
— Polypharmacy
— Poor health literacy

— Patient support El.‘lil:tl" Outcomes for Older adults
thrnugh Safe Transitions




Heart Failure Specific Models

e Advantages
— More specific to HF
— Improved performance



Statistical Models and Patient Predictors
ol Readmission for Heart Failure

A Systematic Review

Joseph 5. Ross, MD, MHS; Gregory K. Mulvey, BA; Brett Stauffer, MD; Vishnu Patlolla, MD, MPH;
Susannah M. Bernheim, MD, MHS:; Patricia S. Keenan, PhD; Harlan M. Krumholz, MD, SM




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

Table 1. Characteristics of Identified Publications Developing Models or Risk Scores to Predict Patient Readmission Risk After
Heart Failure (HF) Hospitalization (Second Objective of Our Systematic Review)

No. of
Daia Source Study Hospitals/No. Study Follow-up Analytic Derivation
Source Study Type (Study Period) Location of Patients Outcome Period Model Validati C Statigtic
Chin and Prospective Medical record review Boston, 1/257 All-cause 60d Cox Derivatio Not
Goldman,* cohort (1993-1994) Massachusetts readmission proportional only provid
1997 or death hazards
regression
Philbin and Retrospective SPARCS, from the New York State 236/427312 HF-specific 1y Multivariate Derivatipn 0.60
DiSalvo,2 cohort New York State readmission logistic and
19499 Department of regression validhtion
Health (1995)
Krumholz Retrospective MEDPAR file from Connecticut 18/1129 in All-cause 6 mo Cox Derivaton Not
et al,® cohort HCFA and medical derivation readmission proportional and provided
2000 record review cohort and hazards validgtion 1
(1994-1995) 1047 in regression
validation
cohort
Felker et al,®® RCT cohort Collected during RCT  United States 78/949 All-cause 60d Multivariate Derivati
2004 (1997-1999) readmission logistic only
or death regression
Yamokoski RCT cohort Collected during RCT  United States and 26/373 All-cause 6 mo Multivariate Derivation
et al,® (study period Canada readmission logistic only
2007 given) regression

SPARCS, Statewide Planning and Research Cooperative System.

Ross JS et al. Arch Intern Med 2008:168:1371-1386

2 Patients were randomly assigned to the derivation and validation cohorts; exact numbers in each cohort were not presented.

Abbreviations: HCFA, Health Care Financing Administration; MEDPAR, Medicare Provider Analysis and Review; RCT, randomized controlled trial;



No. (%)

Studies Reporting a Statistical  Studies for Which the Statistical I
Association Between the Association Between the
Studies Examining Candidate Variable and Candidate Variable and
Candidate Variable the Candidate Variable Readmission® Readmission Was Significant

Sociodemographic Variables
Age 91 (81.3) L 1
Sex
Race/ethnicity
Living status
Married
Insurance
Education
Income

Diabetes mellitus

Hypertension

Coronary artery disease

HF

Atrial fibrillation or flutter

Chronic obstructive pulmonary disease

Myocardial infarction

Renal disease

Cerebrovascular disease or stroke

Previous coronary artery bypass graft surgery

Previous percutaneous transluminal
coronary angioplasty

— ke b ok =k W GO GO
00 (D P O =] 00 00 3 R =]

e

Markers of HF Severity
Left ventricular ejection fraction 63 (56.3)
New York Heart Association class 39 (34.8)

Serum Markers

Blood urea nitrogen or creatinine 50 (44.6)
Sodium 28 (25.0)
B-type natriuretic peptide 24 (21.4)
Hematocrit or hemoglobin 21(18.8)
Troponin 7(6.3)




Ross et al

Conclusions: Our systematic review identified no model
designed to compare hospital rates of readmission, while

models designed to predict patients’ readmission risk used
heterogeneous approaches and found substantial incon-

sistencies regarding w
predictive. Clinically,

nich patient characteristics were
patient risk stratification is chal-

lenging. From a policy perspective, a validated risk-

standardized statistical

' model to accurately profile hos-

pitals using readmission rates is unavailable in the
published English-language literature to date.

Arch Intern Med. 2008:168(13):1371-1386




CMS Approach

 Hospital-level all-cause
/K — risk-standardized
Health, - Human Services . .
readmission

e Disease specific
o Administrative billing data

HOSPITAL
COMPARE




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)

e OQutcome = readmission
— All cause

— 30 days from discharge
— Attributable to original hospital of presentation

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



Table 2. Heart Failure Readmission Administrative Logistic Regression Model (Based on 2004 Derivation
Sample)

Me: l:
Variable arcent ate
—1.89

ntinuous) ] ) 0.00

CMS HF Model Er--

0.
0.01

o 37 coding variables |[Eemm—

o1
01z
010
0.06

014
007
Dementia and sanility , 50) 0.
Me ancer and acute leukamia | 21 013
Cancer (nonmatastatic) | ) 9.5 0.m

Liver and biliary disaasa 5-30) 76 0.06

Iron deficie
disaa:

0.02
ders (CC 103 3. 005 0.0

005 002




Limited Model Performance

Table 3. Heart Failure Readmission Administrative Logistic Regression Model Performance

Discrimination

Predictive Abilityt
Model n Overfitting Indices (Intercept, Slope) Adjusted R2* (Lowest Decile, Highest Decile)

Derivation sam D|E-‘
2004 283 19 (0, 1) 0.03 0.15-0.37
Validation sample
2004 283 528 (0.02, 1.01) 0.04 0.15-0.37
2003 561 763 (0.09, 1.05) 0.04 0.15-0.38

 May be reasonable to profile hospital
performance (if N is adequate)

 Unreasonable to guide medical decisions
INn specific patients



An Automated Model to Identify Heart Failure Patients at
Risk for 30-Day Readmission or Death Using Electronic
Medical Record Data

Ruben Amarasingham, MD, MBA,*7 Billy J. Moore, PhD,* Ying P. Tabak, PhD,}
Mark H. Drazner, MD, MSc,§ Christopher A. Clark, MPA,* Song Zhang, PhD,Y
W. Gary Reed, MD,*7 Timothy S. Swanson, BA,* Ying Ma, PhD,* and Ethan A. Halm, MD, MPH7Y

(Med Care 2010:48: 981-988)

UTSW Jan 2007 - Aug 2008

1372 index HF admissions (included 425.xx)
331 HF readmits and 43 deaths at 30 days
EMR (Epic based)



TABLE 3. Multivariate Predictors of 30-Day Readmission for
Heart Failure for Electronic Readmissions Model, N = 1372

Odds Ratio (95% CI) P

Variables

Clinical

History of depression or anxiety

Demographic

Sing le
Male

Number of home address changes

Medicare

Residence census tract in lowest
socloeconomic_quintile

Health behavior
History of cocaine use

History of missed clinic visit

Used a health system pharmacy

Utilization patterns
No. prior inpatient admissions

Presented to emergency
department_6 AM—6 PM for
index admission

1.44 (1.00-2.07)

1.47 (1.08-2.01)
1.37 (1.02-1.84)
1.13 (1.07-1.19)
1.59 (1.17-2.17)
1.30 (0.98-1.74)

1.78 (1.17-2.72)
1.35 (0.99-1.83)
0.72 (0.51-1.02)

1.17 (1.07-1.27)
1.38 (1.05-1.81)

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



UTSW Example

30-Day Readmission (N = 1341)"
Model C Statistic (95% CI) IDI* (95% CI)
ADHERE mortality model 0.56 (0.54-0.59) —
CMS risk adjustment models® 0.66 (0.63-0.68) 0.014 (0.005-0.023)
Tabak mortality model 0.61 (0.59-0.64) 0.017 (0.008-0.025)
Electronic readmissions model® 0.72 (0.70-0.75) 0.115 (0.094-0.136)

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



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

Gllpar‘tOf.cm'ﬂ.-"EEE#E

“I'm searching for sy keys.”



larry.allen@ucdenver.edu




LACE Tool

ntifying 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

Aligning Forces | Improving Health & Health Care
for Quality | in Communities Across America



What does LACE stand for?

o 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.

Aligning Forces | Improving Health & Health Care
for Quality | in Communities Across America



Attribute Value | Points | Toli@ | Toal® The Charlson comorbidity index score is calculated using 1
Length of Stay (L) 1 0 point for history of myocardial infarction, peripheral vascular
1 1 d|sea§e, qerebrovas:cular disease or diabetes mthout _
> > compllcgtlons; 2 points for conge'stwfa hea'rt failure, chronic
obstructive pulmonary disease, mild liver disease or cancer,
3 3 3 points for dementia or connective tissue disease; 4 points
4-8 4 for moderate to severe liver disease or HIV infection; and 6
713 5 points for metastatic cancer.
> 14 7
fute ieg;‘)e"gem) Yes 3 LACE | % Expected Probability of readmission o |
Score death within 30 days after discharge
Comorbidity 0 0 ? gg
(Charlson 2 3'0
comorbidity index -
score — (C) 3 3.5
1 1 4 4.3
2 2 o 5.1
3 3 6 6.1
> 4 5 7 7.3
= 8 8.7
Visits fo the 0 0 - 122
Emergency Room in 11 14'4
the past 6 months — -
(E) 12 17.0
1 1 13 19.8
5 2 14 23.0
3 3 15 26.6
> 4 4 16 304
il 17 346
m 5 18 39.1
Total LACE Score 19 437

*A patient's final LACE score is calculated by summing the points
of the attributes that apply to the patient.

References: Van Walraven MD, Carl, Irfan A. Dhalla MD, Chaim Bell MD, Edward Etchells MD, lan G. Stiell MD, Kelly Zarnke MD, Peter C. Austin PhD, and Alan
J. Forster MD. "Derivation and Validation of an Index to Predict Early Death or Unplanned Readmission after Discharge from Hospital to the Community "
Canadian Medical Association Journal 06 Apr. 2010: §51-57. Canadian Medical Association Journal. Web. 08 Jan. 2011, <http/Avww.cmaj.ca>.

Aligning Forces | Improving He:
for Quality | in Communities Across America




Trial

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

e |Information collected on admission and
reevaluate at discharge.

e LACE score was determined.

* Determination of a LACE score that
activates an additional risk screening tool.

* Discharge planning (begins at admission)

Aligning Forces | Improving Health & Health Care
for Quality | in Communities Across America



| essons Learned

e 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.

Aligning Forces | Improving Health & Health Care
for Quality | in Communities Across America



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

Aligning Forces | Improving Health & Health Care
for Quality | in Communities Across America



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)

0 95% accuracy identifying the patients that will be
discharged with a primary diagnosis-of:bgart failure: =




o Multi
0 Conc

Assessment Tool

ple attempts to use standardized tools
ucted extensive literature search and

deve

oped trial scoring systems—these

proved onerous and inaccurate
0 Too many factors that must be weighted from

the p

hysical to psychosocial

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

Aligning Forces | Improving Health & Health Care
for Quality | in Communities Across America
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Assigning Risk and Level of
Intervention

This Is a qualitative process!

Aligning Forces | Improving Health & Health Care
for Quality | in Communities Across America



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 I1I: 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

Aligning Forces | Improving Health & Health Care
for Quality | in Communities Across America



Putting it Together

Process for assessment, assigning
risk, and intervention intensity

Aligning Forces | Improving Health & Health Care

for Quality | in Communities Across America



Does the patient have a
suspected primary diagnosis
of Heart Failure?

NO
l But might eventually
YES
Is the patient l
known to the HF Is the preliminary Follow until diagnosis is
program? discharge plan to go more certain
home? If diagnosis becomes
» l heart failure, move to
/ l \ left.
NO YES
YES NO NO, SNF resident or
Temporary high level assisted
l l l placement living
No See patient as 1
further appropriate See patient, write
follow and document note in chart and X -
up visit follow daily See patient, write
note, follow for DC See patient (brief), place HF SNF
Follow for any plan sticker and discuss with team,
heart failure family, or SNF staff prn
education
needs
Decide Level Decide Level Assigned Level 1 no
within 1-2 weeks of within 4 weeks ongoing follow up
DC of DC
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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

=L ow 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 Ibs in one week

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

Aligning Forces | Improving Health & Health Care
for Quality | in Communities Across America




NO

A

Patient has been readmitted within

30 days

Is the primary diagnosis HF on
this admission?

— | YES

Was the prior admission HF?

NO

A 4

Follow main

— YES

v

algorithm

v

Stop and place HF
discharge instructions on
chart if applicable
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