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Introduction

Heart failure (HF) is a major public health problem.1 In the 
United States, approximately 5.1 million individuals have 
HF, with an estimated cost of $30.7 billion in 2012.1 It is 
predicted that the prevalence of HF will increase to more 
than 8 million individuals in 2030.1 Among Medicare benefi-
ciaries, HF is the most frequent principal diagnosis on hospi-
tal discharge and accounts for the most common diagnosis 
for readmission.2 The 30-day all-cause readmission rates 
among Medicare patients from 2004 to 2006 have remained 
around 23%.3 A similar trend is found within the Veterans 
Affairs (VA) Health Care System, with 30-day all-cause 
readmission rates unchanged at 22.5% in 2002 and 2006.4 A 
prospective analysis of the Organized Program to Initiate 
Life-Saving Treatment in Hospitalized Patients with Heart 
Failure (OPTIMIZE-HF) registry, which is a hospital-based 
quality improvement program and Internet-based registry for 

patients with HF, revealed that 36.2% of patients with HF 
experience death or rehospitalization within 60 to 90 days 
following HF hospitalization.5

Management of patients with HF through specialized 
clinics has been associated with a reduction in hospital read-
mission, along with improved medication adherence and 
titration efficacy to evidence-based HF therapies.6,7 In older 
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Abstract
Background: Specialized chronic heart failure (HF) clinics have demonstrated significant reductions in readmissions. 
Limited evidence is available regarding HF clinics in the immediate post-discharge period. Objective: To evaluate the 
effect of a multidisciplinary HF clinic on 90-day readmission rates and all-cause mortality in those recently discharged from 
a HF hospitalization. Methods: In this retrospective cohort study, patients discharged with a primary HF diagnosis who 
attended the HF postdischarge clinic in 2010-2012 were compared with controls from 2009. During 6 clinic visits, patients 
were seen by a physician assistant, clinical pharmacist specialist, and case manager, with care overseen by a cardiologist. 
The program focused on optimizing therapy, identifying HF etiology/precipitating factors, medication titration, education, 
and medication adherence. The primary outcome was 90-day HF readmission. A multivariate Cox proportional hazards 
model was used to compare outcomes. Results: Among the 277 patients (144 clinic, 133 control) in the study, 7.6% of 
patients in the clinic and 23.3% of patients in the control group were readmitted for HF within 90 days (aHR (adjusted 
hazard ratio) = 0.17; 95% CI = 0.07-0.41; P < 0.001; ARR (absolute risk reduction) = 15.7%; NNT (number needed to treat) 
= 7). Clinic patients had lower 90-day time-to-first HF readmission or all-cause mortality (9.0% vs 28.6%; aHR = 0.28; 95% 
CI = 0.06-0.31; P < 0.001; ARR = 19.6%; NNT = 6). Conclusions: The multidisciplinary HF posthospitalization outpatient 
program was associated with a significant reduction in 90-day HF readmissions in patients who were recently discharged 
from a HF hospitalization.
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patients, providing home visits or increasing frequency of 
follow-up post-HF admission decreases readmission rates.8 
Most recently, Hernandez et al9 showed that hospitals with a 
higher rate of follow-up within 7 to 14 days of HF hospital-
ization discharge experienced a decreased risk of 30-day 
rehospitalization, suggesting that a quality improvement 
intervention that provides early follow-up for patients with 
HF would enhance quality of care and lower the cost of hos-
pitalization. However, there is still little evidence of the 
impact of HF posthospitalization management on all-cause 
mortality. In an effort to reduce HF readmission rates in our 
institution, we developed a fixed-duration, comprehensive, 
multidisciplinary HF postdischarge management clinic pro-
gram of approximately 3 months in duration. Our clinic pro-
gram has focused visits with specified goals and standardized 
documentation to identify HF etiology and precipitating fac-
tors, optimize titration of evidence-based HF medications, 
enhance patient education for sodium and fluid restriction, 
and improve medication adherence. The objective of this 
study was to evaluate the effect of the new HF posthospital-
ization management clinic on the rate of 90-day HF readmis-
sion and all-cause mortality in patients who were recently 
discharged from a HF hospitalization and received care in 
the clinic as compared with historical controls.

Methods

Study Design

We conducted a retrospective cohort study using data from 
the electronic health records at the Veterans Affairs Greater 
Los Angeles Healthcare System (VAGLAHS).

Patient Population

Patients with a primary diagnosis of HF during index hospi-
talization who were discharged alive from VAGLAHS were 

the target population for inclusion. Electronic medical 
records were used to identify patients with a principal dis-
charge diagnosis of HF of ICD-9 code 428. Patients 
excluded were those who died during the index hospitaliza-
tion, those whose emergency department visit did not result 
in admission, and those without a documented principal 
diagnosis of HF during the index admission.

Intervention Group

The HF postdischarge management (HF-PDM) clinic was 
established in July 2010 at VAGLAHS. Patients who had a 
principal discharge diagnosis of HF of ICD-9 code 428 and 
actually received care in the HF-PDM clinic between July 
2010 and August 2012 were included in the intervention 
group. No other changes were made in our clinic referral 
process during the study period.

Patients are enrolled into this multidisciplinary clinic by 
referral from discharge physicians and case managers, with 
the goal of being seen within 1 to 2 weeks after their HF 
hospitalization discharge. Discharge physicians and case 
managers were initially slow to make referrals because of 
lack of awareness of our clinic. However, referral rates 
gradually improved. The clinic program is fixed in duration, 
over approximately 10 to 12 weeks. Within an average of 6 
clinic visits, patients are seen by a physician assistant/nurse 
practitioner, a clinical pharmacist specialist, and a nurse 
case manager, with care overseen by an attending cardiolo-
gist who specializes in the management of patients with HF 
and was present at each clinic for immediate consultation. 
Tables 1 and 2 summarize the purpose, goals, and structure 
of the clinic. The initial consultation, conducted by the phy-
sician assistant, focuses on determination of HF etiology 
and precipitating factors of the HF admission. In subse-
quent visits, the patient’s progress and medication regimen 
are assessed by the clinical pharmacist using patient inter-
view, physical assessment, and review of laboratory tests; 

Table 1. Design of Multidisciplinary HF Posthospitalization Clinic Program.

Purpose
•• Fixed duration clinic of approximately 3 months (6-8 clinic visits)
•• Designed to help transition patients recently discharged from hospital with HF to a chronic outpatient setting

Patient inclusion
Patients who have had a documented HF hospitalization for a HF diagnosis are referred to the clinic for an appointment to be 

scheduled within 1 to 2 weeks after their HF hospital discharge
Goals
•• Minimize patients’ signs and symptoms of HF •• Prevent HF readmissions
•• Identify HF etiology •• Identify precipitating factors for HF admission
•• Prescribe cardiac medications to optimize LV remodeling •• Improve patient’s adherence to medication therapy 

and lifestyle/dietary modification
•• Prolong patient survival through patient education to encourage 

greater adherence to evidence-based medications known to 
confer survival benefit

•• Facilitate referral of patients to suitable providers and 
interventions (angiogram, revascularization, ICD/CRT 
consideration, risk factor reduction)

Abbreviations: HF, heart failure; LV, left ventricular. ICD = implantable cardioverter-defibrillator. CRT = cardiac resynchronization therapy device
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therapeutic adjustments are made, with close monitoring 
and follow-up consultations scheduled. The pharmacist also 
prevents or resolves any drug-drug interactions, adjusts HF 
medications based on renal function, and educates patients 
on medication adverse effects. The nurse case manager edu-
cates patients on lifestyle modifications, including dietary 
counseling for sodium and fluid restriction, and medication 
adherence. The final assessment with the physician assis-
tant and nurse case manager ensures that patients receive 
follow-up with the appropriate outpatient clinic and referral 
for other diagnostic or therapeutic procedures, such as 
repeat echocardiogram or consultation for an implantable 
cardioverter-defibrillator or implantation of cardiac resyn-
chronization device, if suitable. All clinic visits were docu-
mented in the electronic medical record using standardized 
clinic note documentation templates.

Control Group

Patients with a primary diagnosis of HF during index hospi-
talization who were discharged alive from VAGLAHS 

between January 2009 and December 2009 were included 
as historical controls. To avoid patient duplication, patients 
with a HF admission in 2009 but who received care in the 
HF-PDM clinic were excluded from historical controls and 
included in the clinic group.

Study End Points

The primary clinical outcome was 90-day HF readmission 
rates following discharge from the index HF hospitaliza-
tion. Readmission was defined as a documented clinical 
diagnosis of HF decompensation made by the attending 
physician at the time of discharge after hospital admission. 
Electronic medical records were used to confirm the clini-
cal diagnosis of HF during the rehospitalization. The time 
to first readmission was calculated as the number of days 
between the index discharge date and the readmission date 
for up to 90 days. We chose 90-day readmission rather than 
a shorter time frame for readmission for our primary out-
come because our clinic program intervention lasted 
approximately 10 to 12 weeks. Secondary clinical outcomes 

Table 2. Overview of HF-Post-Discharge Management Program Schedule.a

Week Visit Number Duration of Visit Purpose of Visit Intended Providerb

0 1 60 minutes •• Initial consultation Physician assistant
 •• Determination of HF etiology/precipitating factors  
 •• Order tests to identify etiology  
 •• Initial patient education/counseling  
 •• Adjustment of diuretics as needed  
 •• Medication titration of ACEI and BB, as suitable  
 •• Referral to telehealth as needed  
2 2 30 minutes •• Evaluation of HF labs (ordered at visit no. 1) Clinical pharmacist 

specialist
 •• Adjustment of diuretics  
 •• Medication titration of ACEI and BB, as suitable  
 •• Add additional therapy (eg, spironolactone) as suitable  
 •• Patient medication education  
2 3 30 minutes •• Focused patient education on lifestyle/dietary 

modification and counseling for medication adherence
Case manager

4-6 4c 30 minutes •• Medication titration, additional therapy, and diuretic 
adjustment, as suitable

Clinical pharmacist 
specialist

 •• Patient medication education  
8-12 5 30 minutes •• Final patient assessment and consultation Physician assistant
 •• Medication titration, as suitable  
8-12 6 30 minutes •• Referral for follow-up of echocardiogram and ICD 

referral based on echocardiogram results
Case manager

 •• Follow-up patient education on lifestyle modification and 
medications

 

 •• Disposition of patient/referral to other clinics  
 •• Order echocardiogram to follow-up LV function and 

potential referral for ICD by primary provider
 

Abbreviations: ACEI, angiotensin-converting enzyme inhibitor; BB, β-blocker; HF, heart failure; LV, left ventricular.
aPatients’ visit no. 1 appointment is to be scheduled 1 to 2 weeks post-HF hospital discharge.
bThe cardiology fellow and the cardiology nurse practitioners may assist with providing care to these patients in the absence of these primary 
providers. All visits are overseen by attending cardiologist with expertise in heart failure.
cAn additional 1 to 2 medication titration visits scheduled every 2 to 4 weeks apart may be required for some patients.
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included 90-day all-cause mortality and a composite of HF 
readmission and all-cause mortality within 90 days.

Statistical Analysis

Patient characteristics were compared between groups 
using χ2 or Fisher’s exact test for categorical and the t test 
for continuous variables. The primary outcome of 90-day 
HF readmission was compared using the χ2 test, and hazard 
ratios (HRs) with 95% CIs were calculated. Secondary clin-
ical outcomes were compared similarly.

A multivariate Cox-proportional hazard model was con-
structed to assess for avoidance of HF readmission, survival, 
and a composite of event-free survival. The time to first 
readmission, death, and a composite of first readmission or 
death were compared using the log-rank test. Based on dif-
ferences in baseline characteristics from the univariate anal-
ysis and known clinically relevant patient characteristics,4-6 
adjustments in the Cox model were made for age, ejection 
fraction, hospital length of stay, baseline sodium, admission 
functional class, HF etiology, chronic kidney disease history, 
precipitating factors, discharge use of evidence-based 
β-blocker, evidence-based angiotensin-converting enzyme 
inhibitor, and hydralazine. Analyses were conducted using 
STATA 11.2 (StataCorp, College Station, TX). P values 
<0.05 were considered statistically significant. The institu-
tional review board of VAGLAHS and Western University 
of Health Sciences approved the study.

Results

A total of 277 patients were included in the study—133 con-
trol patients and 144 clinic patients; 162 patients were identified 
to have an ICD-9 428 principal diagnosis from January through 
December 2009 for the historical control group, and 147 patients 
who received care in the HF-PDM clinic from July 2010 through 
August 2012 were identified for the clinic group. Among them, 
29 control group patients were excluded: 1 patient died during 
index HF hospitalization, 2 patients were seen in the HF-PDM 
clinic after subsequent hospitalizations and were included in the 
clinic group, 18 cases were not admissions, and 8 patients did 
not have a principal discharge diagnosis of HF. Three clinic 
group patients were excluded because they were not hospital-
ized for HF but enrolled in the HF-PDM clinic per referring pro-
vider request. The median time from discharge to the first 
HF-PDM clinic visit was 19 calendar days (interquartile range = 
13-26 days). All clinic patients had an initial consultation with 
the physician assistant, and 68% of patients had at least 1 visit 
with the clinical pharmacist for medication titration. The mean 
number of clinic visits was 3.8 visits per patient.

Patients were primarily male and elderly, with a mean age 
of 69 years in the control group and 72 years in the clinic 
group. The 2 groups were well balanced with respect to most 
characteristics, with a few exceptions (Table 3). More clinic 

patients had a nonischemic HF etiology (P < 0.001) and pre-
cipitating factors of dietary noncompliance (P < 0.001), 
arrhythmia (P = 0.003), and infection (P = 0.003), whereas 
control patients had a higher rate of unknown or undocu-
mented HF etiology (P < 0.001) and precipitating factors  
(P < 0.001). Fewer control patients were discharged on 
hydralazine compared with the clinic group (11% vs 22%, 
respectively; P = 0.01). There was no difference in the time 
to the first primary care or cardiology clinic visit between 
groups (median: control, 15 days; clinic, 14 days; P = 0.21).

Among the 277 patients, 31 patients in the control group 
(23.3%) and 11 patients in the clinic group (7.6%) were 
readmitted for HF within 90 days of index hospitalization 
discharge (unadjusted HR = 0.30; 95% CI = 0.15-0.59; P < 
0.001; Table 4; Figure 1A). There was no difference in all-
cause mortality within 90 days between the control (5.3%) 
and clinic (1.4%) groups (unadjusted HR = 0.26; 95% CI = 
0.05-1.25; P = 0.064). When combined, 38 control patients 
(28.6%) and 13 clinic patients (9.0%) experienced either 
HF readmission or all-cause mortality within 90 days of dis-
charge (unadjusted HR = 0.28; 95% CI = 0.15-0.52; P < 
0.001; Figure 1B).

After adjusting for potential confounders, the clinic 
group maintained a significantly lower risk of HF readmis-
sion compared with the control group (HR = 0.17; 95%  
CI = 0.07-0.41; P < 0.001). After adjustment, the risk of all-
cause mortality was significantly lower in the clinic group 
compared with the control group (HR = 0.12; 95% CI = 
0.02-0.95; P = 0.043). The combined outcome of 90-day 
HF readmission or all-cause mortality continued to be sig-
nificantly lower in the clinic group compared with the con-
trol group after adjustment for potential confounders (HR = 
0.14; 95% CI = 0.06-0.31; P < 0.001; Table 4).

Discussion

We found that a multidisciplinary HF-PDM clinic was asso-
ciated with a significant reduction in the rate of 90-day HF 
readmission, such that for every 7 patients enrolled in our 
HF-PDM clinic program, 1 patient avoided a HF readmis-
sion. We also found a significant reduction in 90-day mortal-
ity and combined 90-day HF readmission or all-cause 
mortality, so that for every 6 patients enrolled in our HF clinic 
program, 1 patient avoided either HF readmission or death.

Specialized HF clinics that do not specifically focus on the 
postdischarge period have significantly reduced hospital read-
mission rates, and some have also reduced mortality.6,8,10-12 
The few studies that have focused on interventions in the 
immediate postdischarge period after HF admission have 
found reduced all-cause readmissions at 6 months to 2 years 
of follow-up.13-16 With no difference between groups in the 
time to first primary care or cardiology clinic visit following 
hospital discharge, we found a significant reduction with our 
program within 90 days postdischarge. The reduction in HF 
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Table 3. Baseline Characteristics.

Patient Characteristic Control (n = 133) Clinic (n = 144) P Value

Age, years, mean ± SD 69 ± 12 72 ± 11 0.27
Male, n (%) 130 (98) 141 (98) 0.92
Medical history, n (%)
 Anemia 32 (24) 37 (26) 0.75
 Alcohol abuse 18 (14) 26 (18) 0.30
 Cancer 24 (18) 29 (20) 0.66
 Chronic kidney disease 41 (31) 63 (44) 0.03
 COPD 39 (29) 32 (22) 0.18
 Coronary artery disease 69 (52) 81 (56) 0.47
 Dementia 7 (5) 7 (5) 0.88
 Depression 34 (26) 36 (25) 0.91
 Diabetes 65 (49) 71 (49) 0.94
 Hepatic cirrhosis 16 (12) 15 (10) 0.67
 Hypertension 112 (84) 130 (90) 0.13
 Prior MI 32 (24) 38 (26) 0.66
 Prior stroke or TIA 24 (18) 24 (17) 0.76
 Schizophrenia 4 (3) 8 (5) 0.30
 Valvular heart disease 21 (16) 26 (15) 0.62
CCORT 30-day mortality risk score, mean ± SDa 83 ± 26 82 ± 26 0.66
CCORT 1-year mortality risk score, mean ± SDa 95 ± 27 94 ± 27 0.64
HF etiology, n (%) <0.001
 Ischemic 48 (37) 67 (47)  
 Nonischemic 37 (28) 69 (48)  
 Unknown/Undocumented 48 (36) 8 (5)  
New HF, n (%) 34 (26) 40 (28) 0.68
Ejection fraction, mean ± SD 39.7 (16.9) 37.2 (1.3) 0.21
Ejection fraction, n (%) 0.12
 <40% 66 (50) 85 (59)  
 ≥40% 67 (50) 59 (41)  
Precipitating factor of index HF admission
 Dietary noncompliance 11 (8) 47 (33) <0.001
 Medication noncompliance 40 (30) 45 (31) 0.83
 Arrhythmia 6 (5) 22 (15) 0.003
 Infection 5 (4) 20 (14) 0.003
 Unknown/Undocumented 57 (43) 23 (16) <0.001
Findings on admission
 BNP, pg/mL, mean ± SD 987 ± 1401 1136 ± 1341 0.81
 BUN, mg/dL, mean ± SD 28 ± 18 25 ± 14 0.07
 Serum creatinine, mg/dL, mean ± SD 1.6 ± 1.1 1.6 ± 1.2 0.46
 Sodium concentration, mmol/L, mean ± SD 139 ± 4 138 ± 3 0.004
 Hemoglobin, g/dL, mean ± SD 12.4 ± 3.8 12.3 ± 1.9 0.36
 Systolic blood pressure, mm Hg, mean ± SD 134 ± 30 136 ± 24 0.76
 Diastolic blood pressure, mm Hg, mean ± SD 82 ± 19 83 ± 19 0.74
Hospital length of stay, days, mean ± SD 5.2 (7.6) 5.2 (4.6) 0.99
Housing at time of discharge, n (%) 130 (98) 143 (99) 0.28
Time to first primary care or cardiology clinic visit, median ± IQR 15.0 (8,37) 14.0 (9,21) 0.15
HF medications at discharge, n (%)
 β-Blocker 107 (80) 124 (86) 0.26
 ACE inhibitor 87 (65) 87 (60) 0.35
 ARB 16 (12) 28 (19) 0.10
 Aldosterone antagonist 26 (20) 31 (21) 0.71
 Digoxin 43 (32) 52 (36) 0.54
 Hydralazine 14 (11) 32 (22) 0.01
 Oral nitrate 32 (24) 50 (35) 0.06
 Diuretic 119 (89) 132 (92) 0.66

Abbreviations: ACE, angiotensin converting enzyme; ARB, angiotensin receptor blocker; BNP, B-type natriuretic peptide; BUN, blood urea nitrogen; CCORT, Canadian 
Cardiovascular Outcomes Research Team; COPD, chronic obstructive pulmonary disease; HF, heart failure; IQR, interquartile range; MI, myocardial infarction; TIA, 
transient ischemic attack.
aCalculated based on the following: age, respiratory rate, systolic blood pressure, BUN, sodium concentration, hemoglobin, cerebrovascular disease, hepatic cirrhosis, 
dementia, COPD, and cancer, from http://www.ccort.ca/Research/CHFRiskModel.aspx.
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Table 4. Unadjusted and Adjusteda Rates of Clinical Outcomes.

Clinical Outcome Control (n = 133) Clinic (n = 144)
Unadjusted HR (95% CI), 

P Value
Adjusted HR (95% CI),  

P Value

Readmission, n (%) 31 (23.3) 11 (7.6) 0.30 (0.15-0.59), P < 0.001 0.17 (0.07-0.41), P < 0.001
Death, n (%) 7 (5.3) 2 (1.4) 0.26 (0.05-1.25), P = 0.064 0.12 (0.02-0.93), P = 0.043
Readmission and death, n (%) 38 (28.6) 13 (9.0) 0.28 (0.15-0.52), P < 0.001 0.14 (0.06-0.31), P < 0.001

Abbreviations: HF, heart failure; HR, hazard ratio.
aAdjusted for age, ejection fraction, hospital length of stay, baseline sodium, admission functional class, HF etiology, chronic kidney disease history, 
precipitating factors, β-blocker at discharge, angiotensin-converting enzyme inhibitor at discharge, and hydralazine at discharge.

1

Fr
ee
do

m
fr
om

HF
Re

ad
m
is
si
on

2

3

4

5

6

7

8

9

10

Fr
ee
do

m
fr
om

M
or
ta
lit
y
or

HF
Re

ad
m
is
si
on

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

0

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

00%

0

10 20

10 20

30

30

40 50

40 50

0 60

0 60

70 80

70 8

0 90

80 90

Event rate: Control:23.3%; Clinic: 7.6%

Mul�variate adjusted HR: 0.17 (95% CI 0.07-0.41)
Unadjusted HR: 0.30 (95% CI 0.15-0.59)

Event rate: Control: 28.6%; Clinic: 9.0%
Unadjusted HR: 0.28 (95% CI 0.15-0.52)
Mul�variate adjusted HR: 0.14 (95% CI 0.06-0.31)

A

B

Control Clinic
Days

Control Clinic
Days

Figure 1. A. Kaplan-Meier estimates of the primary outcome of heart failure readmission at 90 days. B. Kaplan-Meier estimates of 
the composite outcome of heart failure readmission or all-cause mortality at 90 days.
Abbreviation: HR, hazard ratio.
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readmissions that our study was associated with was greater 
than those found in previous studies. The difference in magni-
tude may be a result of varying outcomes and design between 
studies, the extended duration of our intensive intervention, or 
the smaller sample size of our study. Our study evaluated more 
immediate outcomes, within 90 days of discharge, and focused 
on HF-related readmissions. Although our multidisciplinary 
approach shared similarities with these previous studies, our 
HF-PDM clinic was an intensive, team-based, 10- to 12-week, 
fixed-duration program, and patients were scheduled to receive 
care from all the providers, rather than see providers as needed 
or on consultation. Our findings highlight the benefit of receiv-
ing comprehensive care from a team of providers with exper-
tise in HF management. In addition, interventions with more 
frequent initial visits scheduled every 1 to 2 weeks, similar to 
our program, have been found to be associated with reduced 
HF readmissions.17

Apart from targeting prescription and titration of HF 
medications that are known to improve HF functional class 
and reduce mortality and HF readmissions, another focus of 
the clinic was to identify precipitating factors that led to the 
index hospitalization. Current HF guidelines recommend 
addressing these factors as a way of limiting recurrent 
admission in patients with HF.18,19 In our clinic group, pre-
cipitating factors were identified and documented signifi-
cantly more often than for control patients because clinic 
practitioners were guided to do so on standardized clinic 
note documentation templates. Furthermore, because our 
clinic prioritized identification of the etiology of the HF, 
etiology was also identified significantly more often in our 
clinic compared with our control patients. By intensifying 
efforts to determine the etiology of the HF condition in our 
clinic program, clinicians facilitated timely ordering of 
diagnostic tests, such as coronary angiography, or referrals 
for arrhythmia consultation to further guide patient man-
agement, which may also have contributed to the reduction 
in 90-day HF readmission and all-cause mortality.

In addition to the need for follow-up, the timing of the 
clinic visit has also proven crucial. The importance of 
prompt outpatient follow-up stems from the fact that patients 
with HF are at high risk for mortality and hospital readmis-
sion shortly following discharge from HF hospitalization. 
An inverse relationship between follow-up within 7 to 14 
days of HF hospitalization discharge and the rate of 30-day 
readmission has been demonstrated.6 Hospitals with higher 
rates of early follow-up had a reduction in the risk of read-
mission compared with hospitals that had lower rates of 
early follow-up (20.9% vs 23.3%, P < 0.001).6 The median 
time for first follow-up in the HF-PDM clinic was 19 days 
following discharge for the HF hospitalization. This present 
study supports the need for early outpatient follow-up after 
a HF discharge by demonstrating a reduction in the risk of 
HF readmission. Unlike previous studies, this study evalu-
ated HF readmission rather than readmission for any cause 
or presentation to the emergency room without admission. 

By focusing on HF readmission, the impact of the clinic on 
rehospitalization for HF decompensation could be isolated. 
This study also had a long timeframe with which readmis-
sion was assessed. For clinic patients, the 90-day timeframe 
included the time from discharge until completion of clinic 
visits because the clinic lasts an average of 10 weeks.

Other studies have determined that HF clinics are associ-
ated with improved patient adherence and titration efficacy 
with evidence-based HF therapies.6,20 The reduction in HF 
readmission associated with this multidisciplinary clinic 
may be partly a result of these factors, and this is being 
investigated further in relation to our clinic.

The present study has limitations. Because this was an 
observational study, there is potential for selection bias and 
confounding. However, despite lack of randomization, our 
groups were well balanced. This is likely a result of captur-
ing the target population of patients discharged after a hos-
pitalization for HF in both groups. There was also a 
potential underestimation of readmission and mortality 
because events occurring outside the VA system may not 
be completely captured in our electronic medical record 
system. This underestimation, however, would affect both 
groups equally. Given the veteran population, the majority 
of patients in the study were male. It is possible that results 
may differ in a female population. In addition, our sample 
size was relatively small. Even though we had 95% power 
to detect the difference we found in 90-day HF readmis-
sion, our CIs are not precise because of the current sample 
size. Finally, because of slow clinic referrals and patients 
who failed to show up for their appointments in the begin-
ning, the span of time taken to collect an equivalent num-
ber of patients in the clinic group was longer. We collected 
data on the clinic group over 2 years to match the number 
of patients included in the control group, which was exam-
ined over a span of 1 year. In conclusion, the multidisci-
plinary HF-PDM clinic was associated with a significant 
reduction in 90-day HF readmission. For every 7 patients 
enrolled in our HF posthospitalization management clinic 
program, 1 patient avoided a HF readmission. Whereas our 
results support previous studies, this multidisciplinary, 
fixed-duration clinic with comprehensive patient care is 
unlike the design of previously studied clinics. As such, the 
results suggest that patients with HF will significantly ben-
efit from receiving care from a specialized, multidisci-
plinary clinic shortly following their HF hospitalization. 
The specific impact of the pharmacist on HF readmission 
and mortality in team-based HF patient care would benefit 
from further study.
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