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Heart Failure: Current Clinical Care
Uncoordinated, reactive, fragmented, expensive
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Goal for Heart Failure:
Proactive, continuous, coordinated care

Presentation “Stability” Decline Exacerbations Advanced Stage
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• Integrated Delivery Finance System

– Care Delivery, Insurance, Technology

• 23 Hospitals

• 400 care locations

• 3500 physicians

• 4500 annual discharges for HF

• $2.1 billion in HIT investment

UPMC

Patient

Payer Delivery

Regulatory

ICT



CHF 
Population 

Management

New Models 
of Care

Overview

Core Principle: Structured Management of a Characterized Population

Define

Refine



Defined 
CHF 

Population

Structured, standardized 
Interventions

Telemedicine

Behavioral Health

Genomics

Research

Value

Opportunities For Delivering Value



Population 
Identified

Payer EMR

Enterprise CHF Data Warehouse

Structured Data
Unstructured Data

Validation

Content Analytics

Identifying the CHF Population



Population Identified

Acute and Chronic Risk 
Stratification

End of Life 
Pathway

Chronic Care 
Pathway

Advanced Care 
Pathway

HF Population Pathway

Acute Care 
Pathway



Real Time Management Inputs

ICD/Device 
Data

Telemonitoring
data

EMR Stream

Patient Self 
Report

Risk Stratified Patient

Situational Awareness

Management 
Pathways

Home/POC 
Labs

Provider Input



Daily 
Weights

Blood 
Pressure

Symptoms

Remote Monitoring

10



11

Remote Monitoring: Under the hood

Provider 
Engagement

EMR Integration

Business Unit 
Alignment

• Insurance 
Division

• HomeCare
Division

Decision support 
and Training

Vendor Support
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Outcomes

30 Day Readmission
11.9%

30 Day Readmission
22.1%

Telemonitoring Group
Cost savings:
$993 PM/pm

HF Discharges

Telemonitoring Group
N=762

HealthSystem Total
N=3876



Management Inputs

Situational Awareness

ICD/Device 
Data

Telemonitoring
data

EMR Stream

Patient Self 
Report

Management 
Pathways

Risk Stratified Patient

Home/POC 
Labs

Provider Input





•New  or previously unexplained Wall Motion (LV or RV) 
Abnormalities
•New Significant (>moderate ) valvular abnormality
•New  Significant pulmonary hypertension (>moderate)

Warm and Wet (on Floor) DAY 1

Confirm Diagnosis

HISTORY
Symptoms: SOB (orthopnea, paroxysmal nocturnal 
dyspnoea); Swelling (legs and adominal) Fatigue 
(tiredness, exhaustion); Angina; palpitations; syncope 
Cardiovascular events 
Coronary heart disease: (MI, cath, PCI, surgery)
Valvular disease or dysfunction 
Pulmonary Hypertension
Rhythm Problems
Risk profile: Family 
history, smoking, hyperlipidaemia, hypertension, diabet
es 
Decompensation Factors: Compliance with diet and 
medications, recent d/c, PCR follow up, recent med 
changes, OTC medications, infection, drug/ETOH use
PHYSICAL EXAM
Appearance: Alertness, nutritional status, weight 
Pulse Rate, rhythm, and character 
Blood pressure Systolic, diastolic, pulse pressure 
Fluid overload Jugular venous pressure,peripheral
edema (ankles and sacrum), hepatomegaly, ascites
, high respiratory rate, Rales, Pleural effusion 
Low Output State:  Pallor, cool 
skin, diaphoresis, cyanosis.
Cardiac Exam: Heart Apex displacement
Gallop rhythm, third heart sound, murmurs suggesting 
valvular dysfunction
LABORATORY
-CBC, Chem-7, troponin, LFTs ,TSH, dig, and BNP
-EKG (if not already done
-CXR (if not already done)

Confirm Warm and Wet

Identify and treat non CHF 
pathology

History:  Shortness of breath and/or volume overload; 
fatigue, lightheadedness not prominent. 
Response To ER Therapy:  Symptom improvement, and 
urine output>100 cc/hour 
Physical exam: BP at baseline, volume overload, warm 
extremities.
Bloodwork: CBC, Chem-7,  and BNP: H/H at 
baseline, creatinine or BUN/creatinine ratio within 30% 
of baseline, or normal. BNP>400
EKG (if not already done):  HR<130, no significant 
arrhythmias
CXR (if not already done): Congestion and/or 
cardiomegaly

Known History of CHF

Cold and Wet Pathway

New Onset CHF Pathway

Known Systolic Heart FailureKnown Diastolic Heart Failure Known Right Sided Heart FailureKnown Valvular Failure

Decompensation Explainable By History /Physical /Labs
No New Cardiac Abnormalities on History/Physical

Cardiac Anatomy Assessed within past 1 year

Echocardiogram

Known Systolic Heart FailureKnown Diastolic Heart Failure Known Right Sided Heart FailureKnown Valvular Failure

Focused Evaluation based on 
new pathology (treat as new 

onset CHF)

Goals:  Checklist Documented For All
•Type of heart failure identified
•Evaluated for cause of exacerbation
•Evaluated  hemodynamic class
•On appropriate medications
•Inappropriate medications 
stopped/addressed
•Diuresis initiated and maintained
Medications:
-IV Access
-ACE/ARB: Home dose; if not on at home 
start captopril 6.25 TID or Lisinopril 2.5 
qD/qHS.  If not, document why not

-BetaBlocker: Continue if on at home, at 
home dose ; if not on at home document 
why not
-IV diuretic at ER dose
-Aldosterone antagonist (consider use if K+ 
low, or if systolic/valvular heart failure). 
Spironolcatone 12.5 qD
-Digoxin (variable)
-Confirm no NSAIDs, calcium channel 
-Potassium supplementation (Protocol OK)
-Magnesium supplementation
-DVT prophylaxis
-Bowel protocol

-O2 to keep saturation>92%
Nursing:
-Home medications reconciled
-Strict I/O
-Daily weights
-Activity orders
-2 Gram Sodium diet
-2 L fluid restriction
-Vital signs q4-8h
-telemetry
-nursing assessment

Multidisciplinary Care:
-PT/OT
-Social Services
-Nutritional Services
-Smoking cessation
-Care Transition Coordinator
-CHF Education
-Discussion of precipitating factors
-Palliative care
-Code status/Advance directives

Not CHF

No

No

No

YES

YES

YES

YES

Other Specific Pathology
Effusion, infiltration, constriction, restriction

General CHF Pathway AND
Disease Specific Pathway

Acute Coronary Syndrome

No

ACS Pathway

YES



Pathways: Clinician Interface



Pathways: Decision Support



Situational Awareness

Payers Providers Patients

Research Regulatory

Pathways: Data Sharing

Operations
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Lessons Learnt

Engage 
Stakeholders

(What)

Identify 
appropriate 

target 
population

(Who)

Leverage ICT 
to develop 
workflow 
optimized  
Pathways

(How)

Refine with 
stakeholder 

input

(Rinse and 
repeat)

(Still Learning…..)


