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Abstract

Significance: Cardiovascular disease is the 
single most costly and common cause of 
rehospitalizations in the US. Congestive heart 
failure (CHF) specifically represents the largest 
cause of preventable hospitalizations. 
Interventions targeted at CHF patients after 
discharge should address access to care and 
early follow-up as a means of decreasing 30-day 
readmissions and mortality.

Methods: A retrospective cohort study was done 
of patients at the Phoenix VA Medical Center with 
a primary diagnosis of CHF who were referred to 
an early follow-up clinic (intervention) vs controls. 
Primary outcomes were 30-day readmission and 
overall mortality. Secondary outcomes included 
impact of the intervention.

Results: 275 total patients were divided into 159 
patients referred to the early follow-up clinic, and 
116 who underwent standard care. There were no 
significant demographic (age, gender, ethnicity) 
or clinical (left ventricular ejection fraction, BNP, 
Hb, vitals) differences between the two cohorts. 
The time to follow-up with a cardiologist was 
reduced from 15 days to 9 days (p<0.01),  and 
mortality (RR: 0.57, p=.036) and readmission 
rates (RR: 0.72, p=.015) were reduced during the 
intervention time period for all CHF patients. 
Patients who were referred to the early-follow up 
clinic actually had higher rates of readmission 
(RR: 1.57, p=0.09), but lower mortality (RR: 0.78, 
p=0.05) vs those not referred. The intervention 
had a reach of 57%, and an adoption rate of 74%.

Conclusions: The combination of decreased 
readmissions during the intervention period in all 
CHF patients (referred to clinic or not) and 
increased readmissions in those patients referred 
to the early follow-up clinic suggests that 
engaging patients early after discharge can 
identify those patients who need increased 
monitoring in the critical post-discharge time 
period. Decreased mortality overall after 
implementation, and in patients who were 
referred to the early follow-up clinic suggests that 
identifying and monitoring certain high risk 
patients can improve mortality due to congestive 
heart failure.

Discussion and Conclusions

These results suggest that our concept of
“preventable” rehospitalizations may be flawed.
Studies have shown that in certain disease
conditions, mortality and readmissions / hospital
utilization may be inversely related. In patients
with heart failure, early follow-up appointments
with cardiologists may capture a critical portion of
the CHF patients who need to be monitored more
closely. Mortality decreased overall from before
the intervention began as compared to while the
intervention was running, suggesting that having
these patients see a cardiologist earlier may have
improved their mortality, and improved the
mortality of CHF patients system-wide.

Over the 3 years in between time periods,
patients who are more likely to die without a
hospitalization may have been identified and
properly educated on going to the hospital, thus
reducing overall mortality while increased
readmissions.

This project adds to the growing body of literature
which is slowly redefining how we evaluate our
health outcomes. While prevention and utilization
are important metrics for measuring an
intervention, they must not come at the cost of
increased mortality. As we look to create models
for chronic disease intervention, we must balance
cost effective care with high quality care, and
hopefully find a way to improve our health in a
sustainable manner.

Results: CHF Trends over Time

Outcome RR (95% CI) P‐Value

Readmission 1.57 (0.92, 2.67) 0.09

ED Visits 1.26 (0.83, 1.91) 0.27

Mortality 0.78 (0.61, 0.99) 0.05
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Figure 1: Relative risk of readmission and ED
visit within 30 days, as well as overall mortality
with 95% confidence intervals of early follow-
up patients vs usual cardiology follow-up.

Outcome RR (95% CI) P‐Value

Readmission 0.57 (0.34, 0.96) 0.036

ED Visits 0.87 (0.57, 1.30) 0.51

Mortality 0.72 (0.56, 0.94) 0.015

Table 1: Relative risk of 3 clinical outcomes for
CHF patients referred to early cardiology
follow-up vs standard cardiology follow-up

Results: Early Cardiology Follow-Up

This study investigated Phoenix VAMC patients 
with a primary diagnosis of CHF (ICD-9: 428.x). 
Those referred by their primary medicine team to 
the early follow-up clinic were our cohort of 
interest; patients not referred underwent standard 
care and served as our controls. We compared all 
CHF patients during two 6-month time periods 
before and after implementation of the intervention. 
The referred patients had a pre-discharge meeting 
with a nurse and a scheduled appointment with a 
cardiologist within 7-14 days. A retrospective chart 
review was done to assess health status, 
compliance with the intervention, and 30-day 
outcomes. The relative risk of readmission/death 
was found for both groups of patients. The RE-AIM 
framework was used to determine the impact of the 
intervention.

In the management of CHF, interventions at critical
time periods have been shown to decrease
hospital utilization (readmissions) as well as
mortality, benefiting both patient and provider. This
is vital as roughly 22% of all CHF admissions lead
to readmissions, costing our healthcare system $8
billion in unnecessary costs.

The Hospital to Home Initiative (H2H), a joint
program by the VA and the American College of
Cardiology, aims to rove the transition of patients
from their hospitalizations back to their normal
lives. The Phoenix VA Medical Center began an
early follow-up clinic for patients with CHF in 2011.
This project looks to assess this intervention and
highlight the current gaps in research. We
hypothesize that an early follow-up clinic for these
patients will improve clinical outcomes and reduce
30-day readmissions.

Methods

Introduction

Table 2: Relative risk of 3 clinical outcomes for
all CHF patients during the 6-month period
from September 2010 to March 2011 (before
the intervention was implemented), compared
to all CHF patients during the 6-month period
from December 2012 to June 2013 (during the
early follow-up clinic intervention).
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Figure 1: Relative risk of readmission and ED
visit within 30 days, as well as overall mortality
with 95% confidence intervals of patients from
the a 6-month time period before the
intervention vs a 6-month time period during
the intervention.

Patients who had early follow-up vs usual care
showed a significant decrease in mortality and an
increase in readmissions. CHF patients from
before the early follow-up clinic was implemented
had a readmission rate of 23%, compared to 14%
(RR: 0.57, p=0.036) during the intervention.
There was also a decrease in mean time to
cardiology follow-up during the intervention, from
15 days to 9 days (p<0.01).
Using the RE-AIM framework, the adoption was
57%, and adoption was 74%.
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