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ABSTRACT 
 

Value of post-discharge multidisciplinary heart failure clinic with pharmacist and nurse 

practitioner collaboration 

Background:  

Studies have shown that pharmacists can play a valuable role in decreasing 30-day heart 

failure readmission rates while improving hospital and post-discharge care effectively. However, 

existing literature does not address the cost-benefit of a pharmacist based heart failure clinic with 

or without a nurse practitioner. Since health care resources are limited and cost containment, 

along with quality, is of primary concern, administrators who make resource allocation decisions 

must base them on cost-benefit analysis.  

Methods: 

The study is a retrospective cohort study with a time series analysis of patients with a 

primary diagnosis of heart failure between January 2010 and December 2012. Data on 30-day 

all-cause heart failure readmissions (all-cause readmissions after a prior admission with a 

primary diagnosis of heart failure) were collected from an existing heart failure clinic at 

Memorial Hermann Texas Medical Center (MHTMC) and compared to all heart failure patients 

discharged from hospitals within the Memorial Hermann Health System. The difference in 30-

day heart failure all cause readmissions analysis was used to build a cost-benefit model for 

justification of heart failure clinic services at a community hospital.  
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Results: 

The study included 192 visits for the clinic cohort with 26 all-cause heart failure 

readmissions (13.5%) and the Memorial Hermann Health System cohort including 10,028 

admissions with 1625 readmissions (16.2%). The non-statistically significant absolute difference 

in all-cause readmissions was 2.66%. The relative risk reduction of 16.41% formed the basis of 

the cost-benefits analysis. The cost benefit analysis for the pharmacist and nurse practitioner 

clinic showed a revenue/cost ratio of 1.7.  

Conclusion: 

Our study results showed a significant trend towards decreased 30-day all-cause 

readmissions rate with pharmacist and nurse practitioner run post-discharge heart failure clinic 

intervention. The clinic services will be cost-effective to health care organizations and are 

applicable to both community as well as academic institutions. 
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CHAPTER ONE 

INTRODUCTION 

“Today in the United States chronic disease is the major cause of disability, and it is the main 

reason why people seek health care, which consumes 70% of health care spending. With acute 

disease, the treatment aims at return to normal. With chronic disease, the patient’s life is 

irreversibly changed. Neither the disease nor its consequences are static. They interact to create 

illness patterns requiring continuous and complex management.”(1) 

  This chapter discusses heart failure and provides statistics on its incidence, re-

hospitalization rates and associated costs and briefly describes health care reform measures 

related to heart failure re-hospitalizations. Next, the chapter briefly introduces the role of 

pharmacists in heart failure management in an outpatient setting. In addition, this chapter 

describes the statement of problem. 

Definition of Heart Failure  

Heart failure (HF) is a chronic disease characterized by high mortality, frequent 

hospitalizations, poor quality of life, multiple co-morbidities and a complex therapeutic regimen. 

Clinically, heart failure can result from any structural or functional cardiac disorder that impairs 

the ability of the heart ventricle to fill with or eject blood with cardinal manifestations of dyspnea 

and fatigue. (2) 

Prevalence 

 On the basis of data from the National Health and Nutrition Examination Survey 

(NHANES) 2007–2010, an estimated 5.1 million Americans greater than 20 years of age have 

HF (NHLBI tabulation) (3) Furthermore, projections show that by 2030, the prevalence of HF 

will increase 25% from 2013 estimates (AHA computation). (3, 4) 
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Hospital readmissions  

According to the Centers of Disease Control (CDC), each year over 1 million people are 

admitted to an inpatient setting for HF, and about 20% of patients with HF on Medicare are 

readmitted within 30 days.(5, 6) In a case study, HF was recognized as the most frequent cause 

of hospital re-hospitalization following an index admission of either heart failure or any other 

medical condition.(5) HF has a combined mortality and readmission rate of 30% within 90 days 

with one-quarter of the patients being readmitted within 30 days. (7) 

Quality initiatives to reduce hospital readmissions 

  HF is the most frequent reason for re-hospitalizations and these unplanned readmissions 

cost Medicare $17.4 billion a year. (5) It is not surprising therefore that HF hospitalization is the 

focus point for quality improvement and cost reduction strategies. The Centers for Medicare & 

Medicaid Services (CMS), a division within the Health and Human Services (HHS) has 

mandated reporting of hospital-level 30-day readmission rates for HF in an effort to improve 

outcomes. However, public reporting of outcomes as hospital performance indicators has not 

always proven to be effective incentive for improvement, and has had a minor effect on 

outcomes. (8,9,10). To counter rising or unchanged readmissions, the Centers for Medicare and 

Medicaid Services (CMS) have enacted the Hospital Readmissions Reduction Program(6). The 

Program penalizes hospitals with excess 30-day hospital readmissions for conditions including 

heart failure, such that the total Medicare payments for all hospital admissions are reduced 

effective for discharges beginning on October 1, 2012 (Fiscal Year 2013). The schedule for 

payment reductions is a one percent maximum reduction in 2013, two percent in 2014 and three 

percent in 2015 (6). Such that, a hospital with an average annual Medicare payment of $100 

million could lose up to $1 million in 2013, $2 million in 2014 and $3 million in 2015. 
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Medicare Fiscal 
Year 

Payment 
Reductions* 

2013 1% 

2014 2% 

2015 and beyond 3% 
Table 1: Schedule for reductions in Medicare Inpatient Operating Payments beginning 

FY2013 

  The description of the problems with respect to readmissions that Health and Human 

Services (HHS) has detected and its notions of how hospitals can confront those problems 

suggest that much more attention must be paid to the transitions of care, from hospital to home 

and to the quality of care that patients receive from doctors as a follow-up to their hospital stay. 

The regulations provide one example of what HHS has in mind for readmissions related to heart 

failure. In such cases, the rules say, "improved hospital and post-discharge care, including pre-

discharge planning, home-based follow-up, and patient education, have been shown to lower 

heart failure readmission rates, suggesting that heart failure readmission rates might be reduced if 

proven interventions were more widely adopted.” (6)  

Role of Pharmacists  

  Studies have shown that pharmacists can improve hospital and post-discharge care 

including home-based follow-up, and provide disease state and medication education to patients. 

Pharmacists have been part of heart failure management teams within hospitals or in primary 

care settings and play a valuable role in decreasing 30-day hospital readmission rates. Nurse 

practitioners can assess and monitor the patient’s hemodynamic condition effectively. Current 

literature provides evidence for the high quality of care provided by pharmacists and nurse 

practitioners in a post-discharge heart failure clinic setting yet, the information regarding the cost 
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effectiveness of a pharmacist and nurse practitioner collaboration in an outpatient heart failure 

clinic setting has not been published. This study is designed to determine the value of pharmacist 

and nurse practitioner collaboration in a post discharge heart failure clinic. The quality of care 

will be determined by the evaluation of the 30-day all-cause hospital readmission rates for heart 

failure. A cost-benefit analysis will be further conducted to determine the cost-effectiveness of 

the clinic and pharmacist services. 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 



11 
 

CHAPTER TWO 

LITERATURE REVIEW AND ANALYTICAL APPROACH 
 

  This chapter reviews the current evidence on the need for post-discharge acute care 

clinic, the role of pharmacists in post-discharge acute care and the cost benefit analysis of a 

specialized pharmacist heart failure clinic. The review also provides an explanation to the 

analytical approach taken in the study, the purpose of the study and its significance.  

Need for post-discharge acute care clinic 

  From a patient’s perspective, readmission for any cause is an adverse event. It is an 

outcome that can be influenced by hospital care and the transition to the outpatient setting. In an 

analysis of Medicare claims data, there was no associated bill for an outpatient visit for more 

than 52 % of the patients who were re-hospitalized for heart failure within 30 days of a medical 

discharge to the community.(5) This indicates a need for physicians and hospitals to collaborate 

to improve the promptness and reliability of follow-up care and patient compliance.  

Cost Benefit Analysis of Multidisciplinary Care in Heart Failure  

  In a prospective, randomized controlled study conducted in Ireland, the cost benefit of a 

HF multidisciplinary team which included a nurse and dietician, in the setting of optimal medical 

care was evaluated. The overall cost of care including cost of hospitalization and cost of clinic 

were compared. The study showed that multidisciplinary heart failure clinic was cost-beneficial 

when combined with optimal, medical care and significantly reduced unplanned hospitalizations 

(11). Currently, no studies with pharmacists in a heart failure clinic setting have looked at a cost-

benefit analysis.  

Role of Pharmacist in post-discharge acute care  

Effect on Medication Adherence   



12 
 

  A randomized controlled trial involving a pharmacist intervention for outpatients with 

heart failure can improve adherence to cardiovascular medications and decrease health care use 

and costs (12). Two other studies evaluating the effect of an intensive medication counseling 

program by a pharmacist, showed improved compliance, functional capacity and decreased 

symptoms (13, 14). Patient education and goal setting by pharmacists can increase patient 

knowledge and the appropriateness of medications taken by patients (15).  

Appropriate medication management  

  Clinical pharmacists can be involved in initiating and/or titrating cardiovascular 

medications (14-16). Involving a clinical pharmacist as a member of the multidisciplinary HF 

team has been shown to significantly optimize the dose of angiotensin-converting enzyme 

(ACE)-inhibitors (17).  In another (non-randomized) study where all patients received dietary 

and nursing advice, rehabilitation and social service, the additional optimization of ACE 

inhibitor doses by a clinical pharmacist decreased re-hospitalization rates and lowered the cost of 

care (14).   

  A pharmacist can play a role in evaluating treatment guidelines and initiating appropriate 

evidence-based therapy. In addition, pharmacists can check on possible drug interactions, treat 

adverse events and have a role in the education of patients and of physicians (15, 18, 19).   

  In the study, Pharmacist in Heart Failure Assessment Recommendation and Monitoring 

(PHARM) the effect of a clinical pharmacist on outcomes in outpatients with heart failure was 

evaluated. The patients were prospectively randomized to the pharmacist intervention group 

versus usual care. In the intervention group, the clinical pharmacist discussed the patient’s case 

and verbally provided therapeutic recommendations regarding optimization of therapy to the 

attending physician. Focus was placed on optimizing heart failure therapy (including use of ACE 
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inhibitors, increase dose of ACE inhibitor to target), avoiding digoxin toxicity, avoiding 

contraindicated drugs or drug interactions, and recommending other medication changes as 

indicated in individual patients. The pharmacist explained to each patient the purpose of each 

drug and the importance of adhering to the prescribed regimen. Directions for use of each drug 

and potential adverse effects were discussed in detail and were provided in writing. Clinical 

pharmacists also provided follow-up telephone calls at 2, 12 and 24 weeks after the initial visit to 

identify problems with drug therapy and to answer drug related questions. The composite all-

cause mortality and heart failure events were significantly lower in the pharmacist intervention 

group (4 vs 16; p = 0.005)(17).   

  Another prospective trial of clinical pharmacist intervention in a primary care practice in 

a capitated payment system showed that patients of primary care providers who received clinical 

pharmacist recommendations were more likely to have several medication related issues 

addressed, including non-adherence, untreated indications, suboptimal medication choices, and 

cost-ineffective drug therapies. However, total medical costs (excluding outpatient medication 

costs) for the intervention and comparison groups were not significantly different (20).  

  All of the above study results suggest that clinical pharmacists are appropriately trained 

in the management of heart failure. Pharmacists are an important component of the 

multidisciplinary heart failure team and significantly contribute to the overall care of these 

patients.  

Analytical Approach and Study Purpose  

  Numerous clinical pharmacy programs are documented with shown benefits; however, 

data substantiating the cost savings of these programs is limited. Existing literature does not 

address the cost-benefit of a pharmacist based heart failure clinic with or without a nurse 
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practitioner collaboration. Because healthcare resources are limited and cost containment is of 

primary concern, individuals or administrators who make resource allocation decisions must 

justify these decisions on the basis of cost-benefit analysis. Clinical pharmacy programs often 

overlap with programs provided by other health care practitioners such as physicians and nurses 

with heart failure management being an example.  

   Memorial Hermann Health System has a clinical pharmacist managed heart failure 

clinic with nurse practitioner collaboration which opened in September 2010. Initial data 

indicates an improvement in heart failure management with decreased hospitalization. This 

investigation is an extension of the original pilot study while including a control group, and 

performs a cost-benefit analysis. It is our contention that superior heart failure management can 

be achieved in a specialty heart failure clinic setting when compared with a non-structured 

environment. The purpose of this study is two-fold. The first purpose is to determine whether a 

clinical pharmacist managed heart failure clinic in collaboration with a nurse practitioner is 

effective in preventing all-cause re-hospitalizations. The second purpose is to determine if 

expansion of the heart failure clinic is cost justified.  
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CHAPTER THREE 

STUDY SETTING AND CLINIC MODEL 

  This chapter describes the study setting and the model of the heart failure clinic. The 

clinic structure as well as the Medicare billing and payment structure for clinic services is also 

discussed in detail. The discussion provides an insight into the different assumptions that will be 

the basis of conducting a cost-benefit analysis for further expansion of the heart failure clinic.  

Study Setting 

Memorial Hermann Health System (MHHS) is the largest not-for-profit healthcare 

system in Houston, Texas and serves the Greater Houston community through twelve hospitals, a 

vast network of affiliated physicians and numerous specialty programs and services. The twelve 

hospitals include an academic hospital, eight community hospitals, a children’s hospital, and two 

rehabilitation hospitals.  

Memorial Hermann –Texas Medical Center (MHTMC) is an academic hospital with 860 

beds with a premier Heart and Vascular Institute. The hospital is affiliated with the University of 

Texas Health Science Center Medical School. Clinical pharmacy services at MHTMC campus 

include a post-discharge Pharmacy Wellness clinic where pharmacists have collaborative 

practice agreements for patient care services such as anticoagulation, heart failure, and diabetes 

management; smoking cessation and immunizations. The clinical pharmacist heart failure 

management program was operational in September 2010 in collaboration with a nurse 

practitioner affiliated with University of Texas physicians. 

Memorial Hermann Memorial City Medical Center (MHMC) is a large community 

hospital within the health system with 359 beds. MHMC envisions expanding its clinical 

pharmacy services into an outpatient heart failure clinic setting beginning next fiscal year. A 

http://www.memorialhermann.org/locations/default.aspx�
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clinic model similar to MHTMC Pharmacy Wellness Clinic has been proposed at MHMC, but 

the cost- benefit of a post discharge heart failure clinic is currently unknown. 

Clinic Model  

  The MHTMC Pharmacy Wellness Clinic provides systematic outpatient pharmacist 

managed services designed to assist, coordinate, and optimize the delivery of therapy and 

improve the patient’s quality of life, efficiency of care and compliance. The post-discharge heart 

failure service assists the physician in the management of patients with heart failure through 

bridging care with a delegated drug therapy management protocol and patient education in order 

to achieve the desired outcome including:  

1. Limit the risk of post-discharge 30 day hospital readmissions by providing targeted clinical 

assessment and management, disease state education, and verification of necessary 

outpatient resources.  

2. Limit the risk of interim readmission (within 90 days) by re-emphasizing disease state 

education, medication education, patient self-monitoring, and preventative health 

maintenance.  

The clinic is modeled on a heart failure collaborative drug therapy management protocol 

that allows the pharmacist and a credentialed nurse practitioner to provide acute care follow-up 

within seven to ten days post-hospital discharge and a second visit four to six weeks post 

discharge. The primary clinical services provided by the pharmacist in collaboration with a 

certified nurse practitioner include: 

1.  Maintenance or adjustment of diuretics, electrolytes, ACE- inhibitors, angiotension 

receptor blockers, and beta blockers per protocol. 
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2. Laboratory monitoring through point of care testing or venipuncture according to 

policy. 

3. Increase patient compliance by development of convenient dosing regimens and by 

utilizing dosage forms which may decrease side effects.  

   Patients are referred to the clinic by the cardiologists during the hospital discharge 

process with a collaborative goal to provide integrated care and decrease heart failure 

readmission rates. Not all patients discharged with a diagnosis of HF from MHTMC are referred 

to the clinic. A pilot study done to assess the hospital readmission rate showed a decrease in 

overall 30 - day hospital readmission by 8.5% for patients seen at the clinic.  

Clinic structure and billing 

Clinic financial structure and pharmacist billing structure  

The MHTMC Pharmacy Wellness Clinic is physically located adjacent to the MHTMC 

hospital within a cardiac rehabilitation setting as a hospital based clinic. A hospital based clinic 

is a clinic that is financially tied to the hospital and appears on the hospital’s cost report. The 

hospital has operational control of the clinic and incurs the cost of operations. In this case, 

Medicare Hospital Outpatient payments are made to the hospital for the non-professional costs or 

“facility fees” of operating the facility, including appropriate overhead allocations. Since 

pharmacists are not currently recognized as health care providers, they can only bill for facility 

services in hospital-based clinics using current procedural terminology (CPT) codes 99211 – 

99215 for facility billing.  

The American Medical Association’s CPT codes are the standard used by healthcare 

providers for reporting professional services, laboratory tests and medical procedures in health 

care claims. Each CPT codes consist of a narrative description of the patient intervention and an 
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identifying code. Pharmacist specific Medication Therapy Management (MTM) CPT codes for 

services beyond routine dispensing, 99605, 99606 and 99607 are currently not recognized nor 

are they reimbursable under Medicare Part B. These codes could be used to bill any health plan 

that covers MTM services. For the purposes of this study, the Medicare part B reimbursement 

structure will be utilized with “incident to” physician services CPT evaluation & management 

codes 99211-99215.  

Reimbursement for nurse practitioner services  

Nurse practitioners are recognized CMS providers and can charge a “professional fee” for 

services using the CMS -1500 (HCFA-1500) insurance claim form. The nurse practitioner’s or 

physician’s services have weight called a relative value unit (RVU) that measures the relative 

costliness of three types of resources used to provide services:  

1. Provider work 

2. Practice expenses and  

3. Expenses for professional liability insurance (PLI).  

For a nurse practitioner, this fee structure is further adjusted and paid at 85% of the 

physician fees schedule. The RVU for practice expense for the nurse practitioner in the heart 

failure clinic will be lower than an independent practice clinic since the clinic is hospital based. 

Considering the services of the nurse practitioner are reimbursed based on the physician fee 

schedule and confidential hospital specific contract agreements, this analysis will be excluded 

from the cost-benefit analysis for the heart failure clinic.  

Payment for outpatient laboratory services  

  Outpatient laboratory services which allow the pharmacist and nurse practitioner to treat 

and monitor heart failure are also reimbursed. Patients will receive tests during a heart failure 
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visit. Medicare pays the hospital laboratory directly based on the fee schedule (HCPCS codes) 

for tests performed in a clinic setting. 
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CHAPTER FOUR 

METHODS 
 

The following chapter describes the objectives or the specific aims of the study. This 

chapter also provides details about the overall design, data sources, operational definitions and 

the statistical approach.  

Study Purpose 

The purpose of this study is to demonstrate the clinical effectiveness of preventing 30-day 

hospital readmissions by a pharmacist managed heart failure clinic in collaboration with a nurse 

practitioner and to determine if the expansion of the heart failure clinic is cost-justified.  

Specific Aims 

1. To assess the differences in 30–day hospital readmission rates after implementation of the 

MHTMC post-discharge HF clinic. 

2. To evaluate the cost – benefit of implementing a new post-discharge HF clinic at a large 

community hospital, Memorial City Medical Center.  

Overall study design  

This is a retrospective cohort study with a time series analysis.  

The HF clinic cohort consists of: 

• Patients referred to the MHTMC Pharmacy wellness clinic for heart failure 

services. 

• Patient referral time frame between September 2010 and December 2012.  

The HF clinic cohort will be compared to the Memorial Hermann Health System cohort of heart 

failure patients.  
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The study was approved by the IRB of University of Houston, University of Texas Health 

Science Center and Memorial Hermann Health System.  

Operational Definitions of Variables 

HF Index admission  

 Any inpatient hospital encounter with a principal discharge diagnosis of heart failure. 

Principal discharge diagnosis of heart failure  

 Any patient discharged with a principal discharge diagnosis based on the ICD-9 CM 

codes for heart failure as defined by Centers for Medicare and Medicaid (CMS). The ICD-9 CM 

codes and their description is given in Table 1 (ICD - 9 402.01, 402.11, 402.91, 404.01, 404.03, 

404.11, 404.13, 404.91, 404.93, 428.0, 428.1, 428.2, 428.21, 428.22,  428.23, 428.30, 428.31, 

428.32, 428.33, 428.40, 428.41, 428.42, 428.43 and 428.9) (21) 

HF Readmission Count  

 Count of the index admission for which the patient was readmitted for any cause to any 

MHHS hospital within 30 days of the discharge date of the index admission.  

Clinic Visit  

  Any patient referred and seen by the MHTMC Heart failure clinic following a hospital 

discharge. 

HF Clinic Index Admission  

  A hospital admission immediately preceding the first clinic visit at which the referral for 

MHTMC heart failure clinic was made or continued.  

HF Clinic Readmission Count  
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  Count of HF clinic index admissions for which the patient was readmitted as an inpatient 

for any unplanned cause to any MHHS hospital within 30 days of the discharge date of the HF 

clinic index admission.  

Setup costs   

 Setup costs are the expenses incurred during the early stages of clinic development. 

These expenses include software licenses, equipment costs such as point of care devices, 

computers, and printers required before the start of the clinic.  

Operating costs   

 Operating costs are the costs associated with sustaining the clinic operations and include 

salaries and benefits, supplies and annual software licensing costs. 

Total Cost of the clinic  

  Total cost of the clinic is the sum of clinic setup costs and the annual operating costs of 

the clinic.  

Clinic Revenue  

  Estimated collections for clinic services based on reimbursement from third party payers. 

For the purposes of this project, it includes reimbursement received by the hospital as facility 

fees and laboratory fees. Medicare professional fees reimbursed for providers is excluded from 

this analysis.   

Revenue/Cost Ratio 

It is the ratio of the net return on investment (benefits of the clinic) per the total cost of 

the clinic.  
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Data Sources 

MHHS 30-Day All-cause HF Readmission data  

 The data was obtained through a report generated on MIDAS+ Solutions, Xerox ® 

Corporation Inc. which measures patient’s outcome and is a data collection tool for reporting and 

benchmarking national standards.  

MHTMC HF Clinic Patient list  

 The list of patients seen in the clinic is obtained from the clinic software CoagClinicTM - 

Standing Stone, Inc.  

Data Collection  

Specific Aim 1:  To assess the differences in heart failure hospital readmission rates after 

implementation of the MHTMC post-discharge HF clinic 

   In order to assess the average difference in 30-day heart failure readmission rates 

between MHTMC heart failure clinic patients and the control group of MHHS HF patients, a 

time series analysis was conducted.  

Intervention group: The patients seen at the MHTMC Pharmacy wellness clinic for the Heart 

failure drug therapy management protocols.  

The 30-day Clinic heart failure readmission rate is defined as a percentage of the following: 

 

30-day Clinic heart failure 

Readmission Rate =              HF Clinic Readmission count (numerator) x 100% 
HF Clinic Index Admissions (denominator) 
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Numerator Statement:  

Count of index encounters in the denominator population (HF Clinic Index admissions) for 

which the patient was readmitted for any cause to a MHHS inpatient facility within 30 days as an 

unplanned acute care admission.  

 

Inclusion Criteria  

1. A HF Clinic Index Admission with  

a. Readmission encounter as an inpatient and 

b. Readmissions for any unplanned cause to any facility within the Memorial 

Hermann Health System and  

c. Readmission encounters admission/start date within 30 days of the discharge 

date of the HF Clinic Index admission.  

2. No hospital visit serves as a HF clinic index admission and a HF Clinic Readmission 

count.  

Exclusion Criteria  

1. Any index admission for which the readmission encounter is any of the following: 

a. Any patient readmitted to a hospital outpatient area such as an observation 

unit or an emergency department.  

b. Inpatient delivery encounters (labor and delivery) 

c. Any planned encounters 

d. Any admission to a rehabilitation, behavioral health, skilled nursing, hospice 

or other non-acute care 

e. Inpatient newborn encounters  
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Denominator Statement:  

For patients seen at the heart failure clinic, a hospital admission (elective or non-elective) 

immediately preceding the first clinic visit date is considered a HF Clinic Index admission. If a 

patient is readmitted to an acute care setting after the first 30-days of an initial index admission, 

the hospital admission is considered a new index admission.  

Inclusion Criteria: 

1. All patients seen at the MHTMC Pharmacy Wellness clinic for the heart failure drug 

therapy management protocols between September 2010 and December 2012.  

2. Patients with an index admission diagnosis of heart failure.  

Exclusion Criteria 

1. Any hospital visit that served as a HF Clinic Readmission.  

 

Control group: All patients seen at MHHS with a principal discharge diagnosis of heart failure.  

The 30-day hospital readmission rate for heart failure is defined as a percentage of the following:  

30-day heart failure readmission rate   = HF Readmission count (numerator) x 100% 
          HF Index Admissions (denominator) 
 

Numerator statement:  

Count of the index encounters in the denominator population (HF Index Admissions) for which 

the patient was readmitted for any cause to MHHS within 30 days as a non-elective acute care 

inpatient  

Inclusion criteria: 

1. Index encounter in the denominator population with the following: 
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a. Readmission encounter as an inpatient and 

b. Readmitted for any cause to the same facility and  

c. Readmission encounter admission/start date within 30 days of the 

discharge/end date of the index encounter  

2.  The numerator only reports the initial index encounter that has a qualifying 

readmission encounter, and thus no hospital visit serves as a HF clinic index admission 

and a readmission.  

Exclusion Criteria:  

 1. Index admission for which the readmission encounter is any of the following: 

a. Any patient admitted to an outpatient area such as observation unit or 

emergency department  

b.  Elective admit status 

c. Any admission to a rehabilitation, behavioral health, skilled nursing, hospice 

or  other non-acute care 

d. Inpatient delivery encounter (labor and delivery) 

e.  Inpatient new-born encounter.  

Denominator statement:  

  Count of acute care inpatient encounters (elective or nonelective) with a principal 

discharge diagnosis of heart failure (index population) 

Inclusion Criteria: 

1. Admission encounter is an inpatient visit and 

2. A principal discharge diagnosis of heart failure as determined by the ICD-9 CM codes 

(Appendix 1).  
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Exclusion Criteria: 

1. Any admission to a rehabilitation, behavioral health, skilled nursing, hospice or  other 

non-acute care 

2. Inpatient delivery encounter 

3.  Inpatient new-born encounter 

4. Discharge disposition equivalent to death  

  

Once the 30-day heart failure readmission data is collected, a time series analysis is 

conducted to investigate the trends in hospital readmission rates between the clinic patients and 

MHHS cohort.  

Further analysis is conducted to determine the difference in 30-day hospital readmission 

rates between the clinic patients and MHHS. All the analysis was carried out using Stata/IC 

version 12.1 (Stata Corporation LP, College Station, TX).  Descriptive statistics were used to 

summarize the differences in 30-day readmissions rates. Continuous variables were presented as 

medians along with the 25th and 75th percentiles. These rates are tested using a Wilcoxon rank 

sum test. The rates were further analyzed using a regression analysis.  

 

Specific aim 2: To evaluate the cost-benefit of implementing a new post-discharge HF clinic at a 

large community hospital, Memorial City Medical Center.  

 In this cost-benefit analysis both costs and benefits are valued in monetary units ($).  We 

determined the net return on investment of the hospital-based post-discharge heart failure clinic.    
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 Measurement of costs  

All cost estimates for the MHMC hospital are based on the assumption that the clinic model and 

structure will be exactly similar to MHTMC heart failure clinic. The total cumulative cost of the 

post-discharge pharmacist-based clinic is determined as a sum of clinic set-up costs and the 

clinic operating costs which are described in detail below.  

1. Clinic set-up costs  

The clinic set – up costs are expenses incurred during the early stages of clinic 

development. For the clinic setup at MHMC, these costs include  

• An i-STAT® point of care blood analyzer system for laboratory monitoring 

• Laptop  

• An office printer 

• Cable drops and/or data drops  

• Software license for software like Microsoft office  

 

2. Clinic Operating costs: 

 The clinic operating costs are the costs associated with sustaining the clinic operations 

annually. The clinic operating costs for MHMC include the following  

• Clinical pharmacist salary including benefits  

• Annual clinical documentation and scheduling software licensing – 

CoagClinicTM - Standing Stone, Inc.  

• i-STAT®  cartridges for Chem8+ monitoring  

• Office supplies  
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The services of the nurse practitioner are reimbursed based on the physician fee schedule 

and confidential hospital specific contract agreements (as described in Chapter 3), the nurse 

practitioner’s cost and reimbursement for services will be excluded from the cost-benefit analysis 

of the MHMC heart failure clinic.  

Measurement of benefits 

All benefits estimated for the MHMC hospital clinic are based on the assumption that the clinic 

model and the structure will be exactly similar to MHTMC heart failure clinic. MHMC hospital 

clinic will also be a hospital based heart failure clinic. The benefits of the clinic will be 

determined based on the revenue generated by the clinic and estimated prevention of direct 

hospitalization costs which is described in detail below.  

 

1. Clinic Revenue 

 For the clinic revenue calculations, the Medicare reimbursement methodology will be utilized 

for this study. This is because an internal analysis of heart failure discharges at MHMC depicted 

about 82% of all heart failure discharges as Medicare discharges. Often the third party payers 

also follow similar reimbursement structures as Medicare.  

 The total clinic revenue will include both the facility fees as well as the outpatient laboratory 

services (discussed in detail in Chapter 3).  

a. Clinic facility fees  

  Since the MHMC heart failure clinic will also be a hospital based clinic, the Medicare 

Hospital outpatient payments made to the pharmacist/hospital as “facility fees” will be 

considered as clinic revenue. The reimbursement for the facility fees will be based on the 

Medicare Part B reimbursement rates for CPT codes 99211 – 99215.  



30 
 

b. Outpatient laboratory services  

 Since the MHMC heart failure clinic will be based on a hospital based laboratory 

protocol, reimbursement for the laboratory services mainly basic metabolic panel (based on the 

drug therapy management protocol) will be included as clinic revenue.  

2. Direct re-hospitalization costs 

 Based on the 30-day readmission analysis (specific aim 1) with MHTMC as a model, the 

relative difference in 30-day heart failure readmissions between the MHTMC clinic and MHHS 

system will be extrapolated to MHMC clinic in development. The relative decrease in 30-day 

heart failure readmissions will be quantified based on the average cost of a heart failure 

hospitalization at MHMC. This cost savings will be serve as a cost decrease to MHMC and 

hence a benefit of the post-discharge heart failure clinic.  

The cost - benefit data was summarized using the Cost-Benefit ratio described as: 

Revenue/Cost Ratio = Return on investment (Revenue) 
   Total Cost of the clinic  
 

The cost benefit ratio will be calculated both for the first and the second year of clinic 

operations. Sensitivity analyses on the cost-benefit calculations will be conducted based on 

variable clinic volumes and on relative decrease in readmissions. Four different scenarios will be 

presented considering the clinic volumes, employee variances, change in readmissions and the 

average time spent per visit.  
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CHAPTER FIVE 

RESULTS 
 

This chapter describes the results from the analysis of the data to answer the research questions.  

Stata/IC© version 12.1 (Stata Corporation LP, College Station, TX) was used for analysis.  

Specific Aim 1: To assess the differences in 30 day all-cause hospital readmission rates after 

implementation of the MHTMC post-discharge HF clinic.  

HF clinic cohort  

Between September 2010 and December 2012, a total of 476 clinic visits were referred to 

the post-discharge heart failure drug therapy management protocol at MHTMC HF Clinic. Of 

these 476 visits, 83 referrals were cancelled due to various causes such as inability to contact 

patient after discharge, patient refusals, intensive follow-ups by MD and financial reasons among 

others.  

The remaining 393 patient visits served as the clinic population and the hospital 

discharge date preceding each visit was documented. According to the inclusion and exclusion 

criteria, 192 visits met the criteria for HF Clinic index admissions (denominator) for 165 unique 

patients. The remaining visits were clinic follow-up visits.  

A total of 26 patients met the inclusion criteria of HF Clinic Readmission Count which 

meant that a total of 26 patients were readmitted to the inpatient hospital within 30 days of an 

index discharge while being followed at the post-discharge heart failure clinic.  

The monthly 30-day all-cause readmission rate for the clinic patients is described in 

Table 3. The summary of the results is described in Table 4. The mean (standard deviation) of 

30-day all-cause readmission rate for the index admissions in the clinic cohort is 13.54% 

(17.79%). The median of the cohort is 11.69%.  
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The different causes of 30 day all-cause hospital readmissions for patients followed in the 

heart failure clinic are described in Table 5.  

MHHS cohort  

 For the MHHS hospital cohort, data was collected from January 2010 until December 

2012. There were a total of 10028 index admissions within this time period, with 1625 30-day 

all-cause heart failure readmissions. Table 3 also describes the monthly readmissions rates for 

this cohort.  

Table 4 represents the descriptive statistics for the MHHS cohort. The mean (standard 

deviation) of 30-day all-cause readmission rate for the index admissions in the MHHS cohort is 

16.2% (3.16%). The median of the cohort is 15.80%. 

  A time series analysis was conducted to evaluate the 30-day all-cause heart failure 

readmission rates over time (as described in Figure 1; also includes MHTMC hospital results). 

Since the HF clinic cohort is a small sample with high variability (SD = 17.79), three - month 

moving averages for the clinic and MHHS cohort were calculated to smooth out the short-term 

fluctuations and highlight longer term trends. The three-month moving averages are represented 

in Figure 2. The trend lines for readmissions rates depicted in both Figure 1 and Figure 2 show a 

lower readmission rates for patients in the heart failure clinic cohort.  
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Figure 1: Time Series representing 30-day heart failure readmission rates with the 3 month 

moving averages for the HF Clinic and MHHS Cohort 

Based on the difference in the average readmission rates between MHHS cohort and HF Clinic 

cohort, the absolute risk reduction is equivalent to 2.66% 

Absolute risk reduction with the HF Clinic intervention = (16.20% - 13.54%) = 2.66% 

Relative risk reduction with the HF Clinic intervention =      2.66%     =   16.41% 

            16.20%   

   

The differences in 30-day heart failure readmission rates were compared using the 

Wilcoxon-Mann-Whitney two sample rank-sum test. A non-parametric 95% confidence interval 
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for the absolute difference in readmission rates was estimated. The median [quartiles] for the HF 

Clinic and MHHS cohorts respectively are 11.69% [0%, 25.89%] and 15.80% [14.35%, 

19.18%]. The HF clinic decreased the 30-day readmission rate by 2.66 %, although the results 

were non-significant with p –value = 0.121.  

A linear regression model comparing the readmission rates was also conducted to detect 

any possible correlation. The results were non-significant with a p-value of 0.636 with a 

confidence interval of 95% CI (- 0.075, 0.046).  

 Since the difference in 30-day heart failure readmission rates between the HF clinic and 

MHTMC were not statistically significant, although there has been a trend in readmission 

reduction, a post-hoc power analysis was conducted to determine the number of index 

admissions needed (Table 11). The required sample size for each cohort was found to be 485.  

 

Specific aim 2: To evaluate the cost-benefit of implementing a new post-discharge HF clinic at a 

large community hospital, Memorial City Medical Center.  

 In order to determine the cost-benefit analysis for the MHMC clinic, the assumptions and 

analysis is depicted in Table 8 and Table 9 respectively.  

Measurement of Clinic Costs  

All cost estimates for the MHMC hospital are based on the assumption that the clinic 

model and structure will be exactly similar to MHTMC heart failure clinic. The total cumulative 

cost of the post-discharge clinic is determined as a sum of clinic set-up costs and the clinic 

operating costs which are described below and in detail on Table 9.  
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1. Clinic Set-Up costs  

The estimated clinic set-up were estimated considering an i-STAT® point of care blood 

analyzer system for laboratory monitoring, laptop, an office printer, two cable drops and/or data 

drops and a software license for software like Microsoft office. The total clinic set-up costs were 

calculated to be $13,222. These costs are only incurred in the first year of clinic operations. 

2. Clinic Operating Costs 

A report was generated for the patients discharged with a primary diagnosis of HF in 

fiscal year 2012 for MHMC hospital. Based on the information, a total of 420 patients were 

discharged with primary heart failure DRGs of 291, 292 and 293. Assuming 100% of patient 

compliance and 100 % HF clinic referral rates at hospital discharge, the cost estimates show 

$62,302 in annual clinic operating costs.  

Total HF Clinic costs  

The total cost of the clinic in the first year is calculated as a sum of the clinic set-up costs and the 

clinic operating costs. For the clinic in the first year, the total cost of the clinic is $75,524. 

Considering all the factors remain the same, the total cost of the clinic in subsequent years will 

be equal to $62,302.  

 Measurement of Benefits  

 Assuming the same clinic model and structure, the benefits of the clinic will be 

determined based on the revenue generated by the clinic and the estimated prevention of direct 

hospitalization costs.  

1. Clinic Revenue  
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The total clinic revenue will include both the facility fees as well as the outpatient laboratory 

services.  

1. Facility Fee Calculation  

The facility fees for the hospital is calculated on the basis of the CPT codes (99211 -

99214) that were billed by the pharmacist as “incident to” physician services. Medicare 

reimburses on an average $53.65 for CPT codes 99211, $71.95 for CPT 99212 and 99213 and 

$94.89 for CPT code 99214. Based on the MHTMC heart failure clinic, it has been assumed that 

about two-thirds of the clinic visits are low/medium level visits and one-third of the visits are 

high level visits (CPT 99213 and 99214). Based on this assumption, the average facility fees was 

calculated to be $63.62.  

 Considering 840 total patient visits for 420 patients, the total facility fee reimbursement is 

predicted to be $53,439.  

2. Outpatient laboratory services  

 Medicare will reimburse the hospital for hospital-based laboratory services which in the 

case of HF clinic includes measurement of basic metabolic panel (Chem 8 panel). Based on the 

laboratory fee schedule, CMS will reimburse $11.63 for this laboratory test in the state of Texas 

(22). A total of $9,769 will be received in outpatient laboratory services.  

The total revenue received for the services provided add up to a total of $63,209.  

 2. HF 30-day Readmissions cost savings 

 The analysis done at MHTMC HF clinic showed a relative decrease in 30-day heart 

failure readmission of 16.41%. Considering the same clinic model at MHMC, a similar relative 

decrease in 30-day heart failure readmissions rates is projected. The baseline rate for MHMC is 
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21.6%. A 3.54% absolute decrease in 30-day all-cause heart failure readmission rates would be 

expected at MHMC. Considering, an average HF hospitalization at MHMC directly costs $4,326, 

the total cost savings of $64,402 will be estimated.  

Total Revenue  

The total revenue based on Medicare reimbursement rates and HF 30-day readmissions cost 

savings is calculated to be $127,611 (Table 9).  

Cost – benefit analysis  

  The benefit for the clinic is $52,088 with a Revenue/Expense ratio of 1.7 in the first year. 

The revenue/benefit ratio is equal to 2 in the subsequent years considering all other factors 

remain constant.  

Cost-Benefit Modeling  

Based on the MHMC cost-benefit analysis and justification, four different scenarios were 

developed as a part of the sensitivity analysis. The MHMC clinic justification described above 

was considered a base case. The details of this analysis are shown on Table 10.  

Scenario 1:  Clinic Volume Variance  

The terms clinic volume refers to patient clinic visits and the terms are hence used 

interchangeably.  

This scenario takes into account the case when not all patients discharged from MHMC 

are referred to the post-discharge heart failure clinic. This scenario would also be valid when the 

patient visit compliance or physician referral rates are not equal to 100%.  

For this scenario, the volume is assumed to be 50% of the base case scenario which is 

equal to 420 annual patient visits.  Considering all the other factors remain the same, the number 
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of clinical pharmacist FTE required for this scenario will be 0.15. The annual operating costs 

will be $31,651 and the total revenue generated will be decreased by 50% of the base case 

scenario.  

The Revenue/Expense or the Benefit/Cost ratio will be 1.4. The clinic would thus be able to meet 

its costs and will benefit the hospital by $18,933 in the first year.  

Considering, there is a proportional decrease in revenues with this model, a break-even 

analysis was conducted. The analysis showed that the clinic must have a minimum of 180 annual 

clinic visits in order to breakeven with costs of the clinic.  

Scenario 2: 30-day heart failure readmissions variance 

This scenario takes into account the consideration that a relative decrease in 30-day heart 

failure readmission rates by 16.41% might be an overestimation for the first year of clinic 

operations.  

For this scenario, a relative readmission rate decrease of 8.2% is estimated which is 50% 

decrease of the base case scenario. Considering all the other factors remain the same, the total 

costs of the clinic is exactly equal to the base case scenario. The revenue from clinic operations 

remains the same but the 30-day HF readmissions savings are decreased by 50% of the base case 

scenario to $32,181. The return on investment is $19,868 and the revenue/expense ratio is 1.26.  

Again, considering there is a proportional decrease in revenue, a break-even analysis was 

conducted to estimate the minimum decrease in 30-day heart failure readmission rates required 

for the clinic to break-even. It was determined that a relative decrease in 3.3% of baseline 30-day 

all-cause heart failure readmissions rate will be needed for the clinic to break-even with its costs.  

Scenario 3:  FTE variance  
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Often it is difficult for the administrators to hire a 0.2 or 0.3 FTE of ambulatory care 

pharmacist for the clinic operations. In that situation, a full time ambulatory care pharmacist 

might be hired.  

For this scenario, a full time equivalent pharmacist was hired for heart failure clinic 

operations independently. In this case, considering a 40 hour work week, about 2774 patient 

visits would be seen annually by the pharmacist. The total revenue from the clinic would be 

$421,423 while the total costs in the first year would be $216,665. The revenue/benefit ratio will 

be equal to 1.95.  

Since the 2774 annual heart clinic visits would be an unrealistic estimate for a particular 

hospital setting or community, the second option could be to consider another disease 

management protocol such as anticoagulation, diabetes management or another medication 

therapy management protocol. These protocols and associated visits would also be reimbursable 

by Medicare under similar reimbursement processes. The pharmacist could also be utilized for 

transitions of care protocols, discharge medication reconciliation, clinical staffing responsibilities 

depending on the needs of the hospital.  

Scenario 4: Average time spent per patient visit  

If it is estimated that in this nurse practitioner and pharmacist heart failure drug therapy 

management protocol, a pharmacist would spend only 30 minutes per patient visit as opposed to 

45 minutes per visit in the base case, scenario 4 will be applicable.  

Based on the 30 minutes average time per patient visit, 0.2 FTE of clinical pharmacist 

would be required for 840 patient visits. The clinic revenues would remain the same but yet, the 

total cost of clinic operations would be decreased to $61,743. The return on investment would be 

$65,869 with a revenue/expense or benefit/cost ratio equal to 2.  
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CHAPTER SIX 

STUDY DISCUSSION AND CONCLUSION 

 This chapter discusses the findings of the study and its implications. The limitations of 

this study and future research areas are discussed at the end of the chapter.  

Discussion 

To our knowledge, this is the first study that looked at the cost-benefit analysis of a 

multidisciplinary heart failure clinic with a pharmacist and nurse practitioner collaboration. The 

results show that the pharmacist and nurse practitioner collaborative model in a post-discharge 

heart failure clinic has a trend towards decreasing 30 day heart failure all-cause readmission rates 

by 2.66% at MHTMC.  

 Centers for Medicare and Medicaid (CMS) readmission measures are all-cause 

readmission measures. The patient does not have to be readmitted for the same heart failure 

condition to be considered a readmission. While the measures do not presume that each 

readmission is preventable, interventions such as the HF clinic have shown reduction in all types 

of readmissions.  

Our current results for the all-cause hospital readmission rates show a decrease in all-

cause heart failure readmission rates of 2.66% when compared to a large cohort of patients in 

MHHS. The results are statistically non-significant with a p-value of 0.12. The time-series 

analysis shows a very clear trend toward decreased 30-day heart failure readmission trends in the 

clinic cohort group. A post-hoc analysis was conducted to evaluate the sample size for a 2% 

decrease in readmission rate which showed a total of 485 index heart failure clinic referrals 

would be needed to reach statistical significance.  
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At the MHTMC HF clinic, the pharmacist and nurse practitioner practice under the 

physician approved heart failure drug therapy management protocol. In an internal analysis of 

number of readmissions with primary diagnosis of heart failure (DRGs 291, 292 and 293), the 

MHTMC HF clinic intervention group had 75% relatively fewer heart failure hospital 

readmissions when compared to the MHTMC hospital patients for the same two year time 

period. The results of this analysis over a two year time period were statistically significant with 

a p-value of less than 0.001. Even in the current study, the reasons for readmissions documented 

for the HF clinic patients indicated about 65% of the patients were being readmitted to the 

hospital for causes other than heart failure. The time series analysis shows a clear trend towards 

decreased HF all-cause hospital readmissions. Therefore, the MHTMC clinic is effective in 

reducing 30-day hospital readmissions for patients with heart failure.  

This study also looked at the cost-benefit analysis for expansion of the MHTMC heart 

failure clinic to other MHHS hospitals such as MHMC. The analysis included the evaluation of 

both costs and benefits of the clinic and the results showed that the clinic is cost-effective with a 

revenue/cost ratio of 2 in the very first year. 

The clinic benefits included the hard dollars savings such as a medicare reimbursement 

for facility fees and outpatient laboratory services, and the soft dollars savings of 30-day 

readmissions savings. Ideally, a post-discharge heart failure clinic would not only decrease 30 –

day readmissions and save the readmission costs to the hospital but it would also decrease the 

overall hospital readmission rates such that the Medicare 30–day readmission penalties on the 

overall hospital’s operating payments are avoided.  

The benefits of the heart failure clinic also only include the facility fees to the 

organization for the clinic operations. Currently, since pharmacists are not recognized as health-
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care “providers”, the billing structure applicable for the nurse practitioner services does not 

apply. This makes it challenging for pharmacy departments to justify quality pharmacist services 

with considerable revenue generation to the hospital. Several pharmacist organizations are 

currently advocating for pharmacists to be recognized as healthcare “providers” so that 

pharmacists across the country can provide cost-effective and quality services, thereby reducing 

the Medicare health costs.  

A major limitation of this study is that the collaborative association of a nurse 

practitioner’s services is not included in the cost-benefit analysis of this hospital based clinic. 

This is because the services of the nurse practitioner are reimbursed by Medicare based on 85% 

of physician fee schedule. The physician fee schedule is determined by Medicare and adjusted by 

the hospital specific contractual agreements. Such contractual agreements are confidential and 

hospital and practitioner specific. It is estimated that the nurse practitioner salary will be offset 

by the provider based Medicare reimbursement.  

The study also evaluates several cost-effective model scenarios for post-discharge heart 

failure clinic services with significant revenue beginning in the first year. The clinic scenarios 

only utilize a 0.2 or a 0.3 FTE (except scenario 3) in which case, either a member of current staff 

would be utilized to operate the heart failure clinic or the clinic could be operated with other 

drug therapy management protocols such as anticoagulation, pain, and diabetes management.  

 

Study Limitations: 

The interpretation of results of this study should be made in light of several limitations. 

The study is a retrospective analysis of the all-cause 30-day readmission rates for heart failure. 

For the MHHS cohort, data was pulled based on a software generated report while the clinic 
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patient cohort was evaluated manually for 30-day readmissions for all-cause. Although the exact 

same definitions of readmission criteria were applied to both the cohorts, the index admission for 

the heart failure clinic cohort was assigned to be admission preceding the first clinic visit.  

Secondly, the inclusion criteria for this study only include patients from within MHHS. 

Any patient readmitted to other hospital systems across the country would not have been 

included.  

 The heart failure clinic cohort has a small sample size over a two year period and hence 

the results were not statistically significant. The post–hoc analysis showed that the study needed 

485 index heart failure admissions to the clinic for the results to be statistically significant.

 The cost-benefit analysis excludes the nurse practitioner’s costs and reimbursements from 

the analysis. A 0.3 FTE of a nurse practitioner is assumed to be cover by the Medicare provider-

based reimbursements.   

Study Strengths 

 Our study has certain strengths. Firstly, our study included a large sample of patients 

from within the MHHS as a control group. This allowed us to normalize for any confounding 

initiatives to reduce readmissions at any one facility.  

 Secondly, the study covers a larger time period of over 2 years for comparison of 30-day 

heart failure readmission. The longer time period allowed for us to investigate the benefits of the 

clinic over time rather than a 6 month or 2 month duration.  

 The study not only looked at the benefits of the clinic, but also created a model for future 

justification of post-discharge heart failure services. The clinic benefits included in the study 

were the actual Medicare reimbursement rates as opposed to gross revenue reported in most of 

the studies.  



44 
 

 

Future Research  

 Further research is needed to justify the association between the post-discharge heart 

failure clinic with a pharmacist and nurse practitioner collaboration with a larger cohort of clinic 

patients. Secondly, this study only evaluates the benefit of a nurse practitioner and a pharmacist 

based heart failure clinic. Future research might be done to compare the results against other 

practice models or practice interventions to reduce the 30-day heart failure readmission rates.  

CONCLUSION 

  In summary, the study results show a significant trend towards decreased all-cause 

hospital readmission rate with the post-discharge heart failure clinic intervention with a 

pharmacist and nurse practitioner collaboration. The clinic services are cost-beneficial to the 

organization and easily justifiable. The results of this study are applicable to academic and 

community hospital settings.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



45 
 

REFERENCES 
 

1. Holman H, Lorig K. Patients as partners in managing chronic disease. Partnership is a 

prerequisite for effective and efficient health care. Bmj. 2000;320(7234):526-7. PubMed PMID: 

10688539; PubMed Central PMCID: PMC1117581. 

2. Hunt SA, Abraham WT, Chin MH, Feldman AM, Francis GS, Ganiats TG, et al. 2009 

Focused update incorporated into the ACC/AHA 2005 Guidelines for the Diagnosis and 

Management of Heart Failure in Adults A Report of the American College of Cardiology 

Foundation/American Heart Association Task Force on Practice Guidelines Developed in 

Collaboration With the International Society for Heart and Lung Transplantation. Journal of the 

American College of Cardiology. 2009;53(15):e1-e90. doi: 10.1016/j.jacc.2008.11.013. PubMed 

PMID: 19358937. 

3. Go AS, Mozaffarian D, Roger VL, Benjamin EJ, Berry JD, Borden WB, et al. Heart 

disease and stroke statistics--2013 update: a report from the American Heart Association. 

Circulation. 2013;127(1):e6-e245. doi: 10.1161/CIR.0b013e31828124ad. PubMed PMID: 

23239837. 

4. Heidenreich PA, Trogdon JG, Khavjou OA, Butler J, Dracup K, Ezekowitz MD, et al. 

Forecasting the future of cardiovascular disease in the United States: a policy statement from the 

American Heart Association. Circulation. 2011;123(8):933-44. doi: 

10.1161/CIR.0b013e31820a55f5. PubMed PMID: 21262990. 

5. Jencks SF, Williams MV, Coleman EA. Rehospitalizations among patients in the 

Medicare fee-for-service program. The New England journal of medicine. 2009;360(14):1418-

28. doi: 10.1056/NEJMsa0803563. PubMed PMID: 19339721. 



46 
 

6. Services CCfMM. Report to Congress: plan to implement a Medicare Hospital Value-

Based Purchasing Program. U.S. Department of Health and Human Services. 

7. Ross JS, Chen J, Lin Z, Bueno H, Curtis JP, Keenan PS, et al. Recent national trends in 

readmission rates after heart failure hospitalization. Circulation Heart failure. 2010;3(1):97-103. 

doi: 10.1161/CIRCHEARTFAILURE.109.885210. PubMed PMID: 19903931; PubMed Central 

PMCID: PMC2830811. 

8. Services USDoHaH. Hospital Quality Overview  

9. Jha AK, Orav EJ, Epstein AM. Public reporting of discharge planning and rates of 

readmissions. The New England journal of medicine. 2009;361(27):2637-45. doi: 

10.1056/NEJMsa0904859. PubMed PMID: 20042755. 

10. Ryan AM, Nallamothu BK, Dimick JB. Medicare's public reporting initiative on hospital 

quality had modest or no impact on mortality from three key conditions. Health affairs. 

2012;31(3):585-92. doi: 10.1377/hlthaff.2011.0719. PubMed PMID: 22392670. 

11. Ledwidge M, Barry M, Cahill J, Ryan E, Maurer B, Ryder M, et al. Is multidisciplinary 

care of heart failure cost-beneficial when combined with optimal medical care? European journal 

of heart failure. 2003;5(3):381-9. PubMed PMID: 12798838. 

12. Murray MD, Young J, Hoke S, Tu W, Weiner M, Morrow D, et al. Pharmacist 

intervention to improve medication adherence in heart failure: a randomized trial. Annals of 

internal medicine. 2007;146(10):714-25. PubMed PMID: 17502632. 

13. Goodyer LI, Miskelly F, Milligan P. Does encouraging good compliance improve 

patients' clinical condition in heart failure? The British journal of clinical practice. 

1995;49(4):173-6. PubMed PMID: 7547154. 



47 
 

14. Luzier AB, Forrest A, Feuerstein SG, Schentag JJ, Izzo JL, Jr. Containment of heart 

failure hospitalizations and cost by angiotensin-converting enzyme inhibitor dosage 

optimization. The American journal of cardiology. 2000;86(5):519-23. PubMed PMID: 

11009269. 

15. Bucci C, Jackevicius C, McFarlane K, Liu P. Pharmacist's contribution in a heart function 

clinic: patient perception and medication appropriateness. The Canadian journal of cardiology. 

2003;19(4):391-6. PubMed PMID: 12704485. 

16. Pearson GJ, Cooke C, Simmons WK, Sketris I. Evaluation of the use of evidence-based 

angiotensin-converting enzyme inhibitor criteria for the treatment of congestive heart failure: 

opportunities for pharmacists to improve patient outcomes. Journal of clinical pharmacy and 

therapeutics. 2001;26(5):351-61. PubMed PMID: 11679025. 

17. Gattis WA, Hasselblad V, Whellan DJ, O'Connor CM. Reduction in heart failure events 

by the addition of a clinical pharmacist to the heart failure management team: results of the 

Pharmacist in Heart Failure Assessment Recommendation and Monitoring (PHARM) Study. 

Archives of internal medicine. 1999;159(16):1939-45. PubMed PMID: 10493325. 

18. Rainville EC. Impact of pharmacist interventions on hospital readmissions for heart 

failure. American journal of health-system pharmacy : AJHP : official journal of the American 

Society of Health-System Pharmacists. 1999;56(13):1339-42. PubMed PMID: 10683133. 

19. Varma S, McElnay JC, Hughes CM, Passmore AP, Varma M. Pharmaceutical care of 

patients with congestive heart failure: interventions and outcomes. Pharmacotherapy. 

1999;19(7):860-9. PubMed PMID: 10417035. 



48 
 

20. Altavela JL, Jones MK, Ritter M. A prospective trial of a clinical pharmacy intervention 

in a primary care practice in a capitated payment system. Journal of managed care pharmacy : 

JMCP. 2008;14(9):831-43. PubMed PMID: 19006440. 

21. Frequently Asked Questions: CMS 30-Day Risk Standardized Readmission Measures for 

Acute Myocardial Infarction (AMI), Heart Failure (HF) and Pneumonia (2013). 

22. Clinical Laboratory Fee Schedule [Internet]. 2013. Available from: 

http://www.cms.gov/apps/ama/license.asp?file=/ClinicalLabFeeSched/downloads/13CLAB.ZIP. 

 

 

 

 

 

 

 

 

 

 

 

http://www.cms.gov/apps/ama/license.asp?file=/ClinicalLabFeeSched/downloads/13CLAB.ZIP�

	Table 1: Schedule for reductions in Medicare Inpatient Operating Payments beginning FY13 9
	Table 6: MHTMC Monthly 30-day all-cause heart failure readmission rate 53
	Table 8: Base Clinic Model Assumptions 57
	ABSTRACT
	CHAPTER ONE
	INTRODUCTION
	Table 1: Schedule for reductions in Medicare Inpatient Operating Payments beginning FY2013
	CHAPTER TWO
	LITERATURE REVIEW AND ANALYTICAL APPROACH

	CHAPTER THREE
	STUDY SETTING AND CLINIC MODEL

	CHAPTER FOUR
	METHODS

	CHAPTER FIVE
	RESULTS
	STUDY DISCUSSION AND CONCLUSION

	REFERENCES

