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ORIGINAL ARTICLE

Sex-Specific Clinical Outcomes of the PACT-HF
Randomized Trial

Harriette G.C. Van Spall®, MD, MPH; Ersilia M. DeFilippis, MD; Shun Fu Lee, PhD; Urun Erbas Oz, PhD;
Richard Perez(®, MSc; Jeff S. Healey, MD, MSc; Larry A. Allen, MD; Adriaan A. Voors®, MD; Dennis T. Ko®, MD, MSc;
Lehana Thabane(, PhD; Stuart J. Connolly, MD, MSc

BACKGROUND: Transitional care may have different effects in males and females hospitalized for heart failure. We assessed the
sex-specific effects of a transitional care model on clinical outcomes following hospitalization for heart failure.

METHODS: In this stepped-wedge cluster randomized trial of adults hospitalized for heart failure in Ontario, Canada, 10
hospitals were randomized to a group of transitional care services or usual care. Outcomes in this exploratory analysis were
composite all-cause readmission, emergency department visit, or death at 6 months; and composite all-cause readmission or
emergency department visit at 6 months. Models were adjusted for stepped-wedge design and patient age.

RESULTS: Among 2494 adults, mean (SD) age was 77.7 (12.1) years, and 1258 (560.4%) were female. The first composite
outcome occurred in 371 (66.3%) versus 433 (64.1%) males (hazard ratio [HR], 1.04 [95% CI, 0.86—1.26]; P=0.67)
and in 326 (59.9%) versus 463 (64.8%) females (HR, 0.83 [95% CI, 0.69-1.01]; P=0.06) in the intervention and usual
care groups, respectively (P=0.012 for sex interaction). The second composite outcome occurred in 357 (63.8%) versus
417 (61.7%) males (HR, 1.03 [95% CI, 0.85—1.24]; P=0.76) and 314 (57.7%) versus 450 (63.0%) females (HR, 0.81
[95% Cl, 0.67-0.99]; P=0.037) in the intervention and usual care groups, respectively (P=0.024 for sex interaction). The
sex differences were driven by a reduction in all-cause emergency department visits among females (HR, 0.66 [95% CI,
0.51-0.87]; A=0.003), but not males (HR, 1.10 [95% Cl, 0.85—1.43]; P=0.46), receiving the intervention (F<0.001 for
sex interaction).

CONCLUSIONS: A transitional care model offered a reduction in all-cause emergency department visits among females but not
males following hospitalization for heart failure.

REGISTRATION: URL: https://www.clinicaltrials.gov; Unique identifier: NCT02112227.

Key Words: attention ®m comorbidity ® heart failure ® hospitalization ® transitional care

heart failure (HF).! While the lifetime risk of HF

is similar between male and female patients, there
are sex differences in etiology, comorbidities, treat-
ment response, and outcomes in HF'® Relative to
males with HF, females are older and more likely to
have preserved ejection fraction, for which there are
limited evidence-informed therapies; and less likely
to have reduced ejection fraction, in which significant
advances in therapies have been made® In a registry

Sex differences exist in almost every aspect of

of patients with HF with reduced ejection fraction,
there was no between-sex difference in receiving or
reaching target dose of guideline-directed medical
therapies.® However, other registry and trial data have
shown that females are less likely to be prescribed
guideline-directed medications and receive implant-
able cardioverter-defibrillators than males.*’° Further-
more, there appear to be sex differences in medication
adherence'®'" and in the utilization of and response to
health care services in HR.?
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WHAT IS NEW?

¢ In this sub-study of a cluster randomized trial, we
found that a patient-centered transitional care
model offered greater clinical benefit to females
than males 6 following hospitalization for heart
failure.

* Females receiving the intervention experienced a
greater reduction in composite clinical end points
at 6 months than males, with benefit driven primarily
by a reduction in emergency department visits.

WHAT ARE THE CLINICAL IMPLICATIONS?

* Supportive transitional care services should be
offered to patients hospitalized for heart failure, with
particular attention paid to females, to reduce emer-
gency department visits

* The reasons for sex differences in response to
health care services are unknown, and deserve fur-
ther research

Nonstandard Abbreviations and Acronyms

ARNI angiotensin-receptor neprilysin inhibitor
ED emergency department

HF heart failure

HR hazard ratio

PACT-HF Patient-Centered Care Transitions in

Heart Failure

The PACT-HF (Patient-Centered Care Transitions in
HF) pragmatic stepped-wedge cluster randomized con-
trolled trial implemented and tested the effectiveness
of a hospital-to-home transitional care model across
10 hospitals in a publicly funded health care system in
Ontario, Canada.’®™"® While the transition program had
no significant effect on the co-primary composite clini-
cal outcomes at 3 months and 30 days, the benefits of
interventions included in the program may have accrued
only after longer term follow-up.'® Furthermore, the tran-
sitional care program may have had different effects in
male and female patients. For example, informal caregiv-
ers in the home provide crucial roles in HF management,
and prior studies have demonstrated that females are
less likely to live with an informal caregiver.!®"'® Thus,
females may be more likely to derive benefit from sup-
portive transitional care services following hospitalization
for HE.

In this exploratory analysis of the PACT-HF trial, we
investigated sex differences in the effect of the tran-
sitional care model on the outcomes of composite all-
cause readmission, emergency department (ED) visit, or
death at 6 months; and composite all-cause readmission
or ED visit at 6 months.

Circ Heart Fail. 2021;14:e008548. DOI: 10.1161/CIRCHEARTFAILURE.121.008548
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METHODS

The methods have been described previously.''* The study
was approved by all Institutional Research Ethics Boards with
waiver of written consent as services were guided by research
evidence.2*?' Patients provided verbal informed consent for par-
ticipation. The data set from this study is held securely in coded
form at ICES. While data sharing agreements prohibit ICES from
making the data set publicly available, access may be granted
following review of the request by a committee at the Population
Health Research Institute. The full data set creation plan and
underlying analytic code are available from the authors upon
request, understanding that the computer programs may rely
upon coding templates or macros that are unique to ICES and
are, therefore, either inaccessible or may require modification.

Patients

We included patients hospitalized with a primary diagnosis of
HF. We excluded patients who did not have a primary diagnosis
of HF, did not consent to receiving the intervention, died dur-
ing hospitalization, or were transferred to another hospital.'3'4
Diagnosis of HF was confirmed using the Boston criteria®? as
well as B-type natriuretic peptide or NT-proBNP (N-terminal
pro-B-type natriuretic peptide) levels.'3'4

Randomization

Following a stepped-wedge cluster randomized design, 10
hospitals crossed over from usual care to intervention in a ran-
domized sequence at monthly intervals.'3'

Intervention

A hospital nurse navigator provided HF self-care education to
the patient and informal caregiver and a structured patient-cen-
tered discharge summary with action-plan to the patient and
family physician. All patients were referred for <1 week follow-
up with the family physician, and those with LACE (Length
of Stay, Acuity, Comorbidities, ER Visits) index??* >13 were
referred for post-discharge nurse-led visits and Heart Function
Clinic care. The nurse-led visits included weekly structured
home and telephone visits for 4 to 6 weeks until patients were
seen in the Heart Function Clinic. Heart Function Clinic visits
were initiated and continued according to the clinicians’ discre-
tion. In the usual care group, transitional care occurred at the
discretion of clinicians.

Blinding

Clinicians were un-blinded to treatment allocation. Patients
were considered un-blinded although the study protocol and
allocation was not shared with them.,'3'

Measurement of Outcomes

Clinical outcomes, obtained from linkages to administrative
databases, were composite all-cause readmission, ED visit
(which did not result in hospitalization), or death at 6 months;
and composite all-cause readmission or ED visit at 6 months.
Outcomes were measured relative to the discharge date of
the index HF hospitalization.?®® Treatment effect was esti-
mated by making within- and between-hospital comparisons of
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intervention versus usual care clusters at baseline and when-
ever a hospital crossed over from usual care to intervention.''*

Pragmatic Design

The domains of this study—patient selection, delivery of inter-
vention, data collection, and analysis''*—were pragmatic,2®%”
designed to assess effectiveness rather than efficacy. Decision
makers and patients were involved in the study design.

Statistical Analysis

Analysis was at the level of the patient, following the intention-
to-treat principle. We used the Canadian Institute for Health
Information database accessed at ICES to identify the cohort
for analysis.'”® ICES is an independent, nonprofit research
institute whose legal status under Ontario’s health informa-
tion privacy law allows it to collect and analyze health care and
demographic data, without consent, for health system evalua-
tion and improvement.

In a stepped-wedge trial, usual care occurs early in the study
period, while the intervention occurs later in the study period. To
minimize research burden on trial participants and investigators,
eligible intervention patients identified prospectively in hospital
were matched to a usual care group that was selected from the
administrative database that records hospitalizations. Since there
are temporal and seasonal variations in hospital admissions, we
selected usual care patients by applying propensity scores >0.4
to ensure that characteristics between the groups were balanced.
The variables for the propensity score were age, sex, admission via
the ED, length of stay >2 days, and presence of diabetes, chronic
kidney disease, myocardial infarction, or atrial fibrillation. These data
were linked using unique encoded identifiers and analyzed at ICES.

To summarize the data, we used means with SD or medians
with interquartile ranges for continuous variables, and counts
with percentages for categorical variables. For each sex, we
computed the standardized mean difference between the inter-
vention and usual care groups, with a value of 0.10 or less indi-
cating negligible difference.

Regression models for all clinical outcomes were adjusted for
the stepped-wedge design, with the intervention and steps (time)
as fixed-effects and hospitals as random-effects. We analyzed
clinical outcomes using shared frailty survival models nested within
hospitals.?® We plotted Kaplan-Meier curves for the composite
outcomes. We described effects on survival using hazard ratio
(HR) with 95% CI. All models were adjusted for age to account
for baseline differences in age between males and females. We
assessed for effect modification by sex and age using sex and age
interaction terms, respectively. We set the criterion for statistical
significance at a=0.05. We did not adjust the analyses for multiple
testing since the analyses were exploratory®

We conducted all analyses using SAS Version 9.4 for UNIX
(SAS Institute Inc,, Cary, NC).

RESULTS
Hospitals

The 10 clusters were urban tertiary or quaternary care
hospitals, with facilities and services as described
previously.™

Circ Heart Fail. 2021;14:e008548. DOI: 10.1161/CIRCHEARTFAILURE.121.008548
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Patients

Patients were enrolled from February 1, 2015, to March
30, 2016. Among 2494 eligible patients included in the
analysis, 1236 (49.6%) were male. The mean (SD) age
was 75.4 (12.8) years among male and 80.0 (10.9) years
among female patients. Relative to male patients, female
patients were older, more commonly resided in long-term
care facilities, had a poorer self-reported health status at
baseline, and had a lower Charlson comorbidity index.*
Within each sex group, the intervention and usual care
groups were similar overall in baseline demographics,
comorbidities, health care resource utilization, and esti-
mated risk (standardized differences <0.10, Table 1).

Drug administrative data were available for patients
who were 65 years and older (Table 2). Among the
total of 2140 patients (1004 males and 1136 females)
on whom data were available, there was no difference
between the intervention and usual care groups in the
proportion that filled new postdischarge prescriptions for
angiotensin-converting enzyme inhibitors, mineralocor-
ticoid antagonists, diuretics, and (-blockers at 30 days
(for any of the 4 drugs: 93.1% versus 92.3%; P=0.62 for
males and 92.5% versus 93.1%; P=0.70 for females).
Because the study population included patients with
both reduced and preserved ejection fraction, not all the
patients would have met indications for these classes of
medications. Among male patients, there was a greater
proportion that filled postdischarge prescriptions for
diuretics in the intervention versus usual care group
(87.9% versus 82.9%; £=0.026), but this difference was
not seen among female patients (85.9% versus 85.5%;
P=0.84).

Intervention Fidelity

Fidelity measures for the entire intervention group have
been previously reported.’ Of 537 male and 506 female
patients in the intervention group for whom informa-
tion was available, 474 (88.5%) male and 442 (87.4%)
female patients had a discharge summary faxed to
their family physician within a day of discharge (Table |
in the Data Supplement). Among the 1104 patients in
the intervention group, 38.7% had a LACE index 213;
220 (41.0%) male and 196 (38.7%) female patients
were scheduled to be seen in a Heart Function Clinic;
and 192 (35.8%) male and 183 (36.2%) female patients
received nurse-led home visits within a month of index
discharge. There was no difference between males and
females in the number of structured home visits (mean
[SD] 2.67 [1.11] versus 2.60[1.17], P=0.62 or telephone
calls mean [SD] 3.84 [2.07] versus 3.60 [1.91], ~=0.32)
received during the postdischarge month. The possible
uptake of the intervention in the usual care group was
not audited, but personnel were clustered by site to miti-
gate contamination.
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Table 1. Characteristics of Patients (N=2494) Enrolled in the PACT-HF Trial Stratified by Sex

Males Females
PACT-HF Usual care Standardized PACT-HF Usual care Standardized
(N=560) (N=676) difference (N=544) (N=714) difference
Demographics and quality of life
Age, mean (SD) 75.12+13.41 75.63+12.26 0.04 80.50+10.65 79.44+11.22 0.10
Resides in long-term care 59 (10.5%) 82 (12.1%) 0.05 105 (19.3%) 140 (19.6%) 0.01
EQ visual acuity score, mean (SD)* 55.62+22.02 54.44+22.13 0.05 53.05+21.74 50.60+23.22 0.11
Comorbidities
Hypertension uncomplicated, n (%) 386 (68.9) 469 (69.4) 0.01 401 (73.7) 533 (74.6) 0.02
Hypertension complicated, n (%) 31 (5.5) 44 (6.5) 0.04 26 (4.8) 38 (5.3) 0.02
Atrial fibrillation, n (%) 279 (49.8) 337 (49.9) 0.00 304 (55.9) 347 (48.6) 0.15
Diabetes with chronic complication, n (%) 268 (47.9) 354 (52.4) 0.09 256 (47.1) 350 (49.0) 0.04
Diabetes without chronic complication, n (%) | 153 (27.3) 210 (31.3) 0.08 148 (27.2) 228 (31.9) 0.10
Chronic kidney disease, n (%) 145 (25.9) 161 (23.8) 0.05 97 (17.8) 155 (21.7) 0.10
Myocardial Infarction, n (%) 137 (24.5) 150 (22.2) 0.05 103 (18.9) 145 (20.3) 0.03
Chronic pulmonary disease, n (%) 112 (20.0) 163 (24.1) 0.10 123 (22.6) 171 (23.9) 0.03
Peripheral vascular disease, n (%) 61 (10.9) 80 (11.8) 0.03 46 (8.5) 55 (7.7) 0.03
Cerebrovascular disease, n (%) 52 (9.3) 64 (9.5) 0.01 49 (9.0) 65 (9.1) 0.00
Dementia, n (%) 43 (7.7) 51 (7.5) 0.01 55 (10.1) 72 (10.1) 0.00
Gastrointestinal bleeding, n (%) 27 (4.8) 45 (6.7) 0.08 52 (9.6) 52 (7.3) 0.08
Mild liver disease, n (%) 16 (2.9) 23 (3.4) 0.03 16 (2.9) 19 (2.7) 0.02
Cancer (any), n (%) 10 (1.8) 10 (1.5) 0.02 9(1.7) 12 (1.7) 0.00
Resource utilization
ED visits in prior 6 months, median [IQR] 2 [1-8] 2 [1-3] 0.02 2 [1-2] 2 [1-3] 0.12
Acute length of stay, median [IQR] 6 [4-9] 6 [4-9] 0.10 6 [4-10] 6 [4-10] 0.02
Resource intensity weight, mean (SD)t 1.50+1.35 1.44+0.77 0.06 1.40+1.15 1.43+0.85 0.03
Estimated risk
LACE index, median [IQR]# 12 [10-14] 12 [10-14] 0.11 12 [10-14] 12 [10-14] 0.08
Charlson comorbidity index, mean (SD)§ 2.49+1.33 2.54+1.35 0.03 2.35+1.21 2.37+1.33 0.08

Other than self-reported quality of life, all data were obtained from administrative databases. Baseline comorbidities were obtained using a b-year retrospective review
of databases. ED indicates emergency department; IOR, interquartile range; PACT-HF, Patient-Centered Care Transitions in Heart Failure; and RIW, resource intensity
weights.

“EQ visual acuity score, measured by the EuroQoL visual scale, is a self-reported quality of life or health status measure ranging from O to 100, with higher scores
reflecting better health status. This was measured on hospital admission.

tRIW provide an estimate of the cost of resources used in the care of a patient relative to the average hospitalized patient. The higher the RIW, the higher the resource
utilization relative to the average inpatient.

+LACE (Length of Stay, Acuity, Comorbidities, ER Visits) index is derived from length of stay, acuity of presentation, comorbidities, and ED visits in the preceding 6
months. It ranges from 1 to 19, with higher scores associated with a higher risk of readmission or death following hospitalization.

§Charlson comorbidity index is a method of predicting mortality and assessing disease burden based on comorbidities. The severity of comorbidity is categorized into
three grades: mild (scores of 1-2); moderate (scores of 3—4); and severe (scores =5).

respectively, in the first composite outcome of all-cause
readmission, ED visit, or death at 6 months (incidence,
59.9% versus 64.8%; HR, 0.83 [95% CI, 0.69-1.01];
P=0.06). However, a significant difference in treatment

Outcomes

Time to First Composite All-Cause Readmission, ED
Visit, or Death at 6 Months

Among 1236 male patients (560 in the intervention and
676 in the usual care group), there was no significant dif-
ference between the intervention and usual care group,
respectively, in the first composite outcome of all-cause
readmission, ED visit, or death at 6 months (incidence,
66.3% versus 64.1%; HR, 1.04 [95% CI, 0.86—1.26];
P=0.67; Figure 1).

Among 1258 female patients (544 in the intervention
and 714 in the usual care group, there was no significant
difference between the intervention and usual care group,

Circ Heart Fail. 2021;14:e008548. DOI: 10.1161/CIRCHEARTFAILURE.121.008548

effect was noted between males and females in 6-month
composite all-cause readmission, ED visit, or death (P for
sex interaction=0.019).

Composite All-Cause Readmission or ED Visit at 6
Months

Among male patients, there was no significant dif-
ference in the second composite outcome of all-
cause readmission or ED visit at 6 months (incidence,
63.8% versus 61.7%; HR, 1.03 [95% Cl, 0.85-1.24];
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Table 2. Prescription Refills at 30 Days Stratified by Sex*

Sex-Specific Clinical Outcomes of the PACT-HF Trial

Males age 65 and over Females age 65 and over

PACT-HF (N=448) Usual care (N=556) | Pvalue PACT-HF (N=496) Usual care (N=640) | P value
Ace-inhibitors, n (%)t 158 (35.3%) 183 (32.9%) 0.43 153 (30.8%) 198 (30.9%) 0.97
Mineralocorticoid antagonists, n (%) 85 (19.0%) 117 (21.0%) 0.42 89 (17.9%) 100 (15.6%) 0.30
B-blockers, n (%) 269 (60.0%) 326 (58.6%) 0.65 321 (64.7%) 405 (63.3%) 0.62
Diuretics, n (%) 394 (87.9%) 461 (82.9%) 0.026 426 (85.9%) 547 (85.5%) 0.84
Any of the 4 drugs, n (%) 417 (93.1%) 513 (92.3%) 0.62 459 (92.5%) 596 (93.1%) 0.70

PACT-HF indicates Patient-Centered Care Transitions in Heart Failure.

“Data set limited to patients >65 years of age (2140 patients) and includes 1004 males (448 in PACT-HF and 556 in usual care) and 1136 females (496 in PACT-

HF and 640 in usual care).

tAs recruitment was completed before the publication of the PIONEER-HF (Comparison of Sacubitril-Valsartan versus Enalapril on Effect on NT-proBNP in Patients
Stabilized from an Acute Heart Failure Episode) and TRANSITION trials, no patients were discharged from the hospital on angiotensin-receptor neprilysin inhibitors.

P=0.76; Figure 2). Among females, there was a sig-
nificant difference in composite all-cause readmis-
sion or ED visit at 6 months (incidence, 57.7% versus
63.0%; HR, 0.81 [95% CI, 0.67-0.99]; P=0.037).
There was a significant sex interaction noted for
composite readmission or ED visit (P for sex interac-
tion=0.024; Figure 2).

Components of Composite Outcomes at 6 Months
At 6 months, there was no significant difference between
male patients in the intervention and usual care group,
respectively, in time to first all-cause readmission (inci-
dence, 47.1% versus 50.6%; HR, 0.99 [95% CI, 0.81-
1.21]; P=0.89), ED visit (incidence, 36.4% versus
31.4%; HR, 1.10 [95% ClI, 0.85-1.43]; P=0.46), death
(incidence, 17.7% versus 16.0%; HR, 1.13 [95% CI|,
0.79-1.62]; ~=0.50), and HF readmission (incidence,
19.8% versus 21.6%; HR, 1.09 [95% CI, 0.80-1.49];
P=0.60; Figure 3).

At 6 months, there was no significant difference
between female patients in the intervention and usual
care group, respectively, in time to first all-cause read-
mission (incidence, 47.6% versus 47.8%; HR, 1.02 [95%
Cl, 0.83-1.24]; P=0.88), death (incidence, 16.4% ver-
sus 15.0%; HR, 1.08 [95% ClI, 0.74-1.56]; P=0.69), and
HF readmission (incidence, 19.5% versus 24.9%; HR,
0.83 [95% ClI, 0.61-1.12]; P=0.22). However, among
females, there was a significant between-group differ-
ence in time to first all-cause ED visit at 6 months (150
events [27.6%] versus 204 [36.4%)]; HR 0.66 [95% CI,
0.561-0.87]; P=0.003).

There was a significant sex interaction for time to
first ED visit (P for sex interaction=0.0004; Figure 3).

There was no heterogeneity in treatment effect across
age groups (Pfor age interaction >0.05 for all outcomes;
Figure 3).

DISCUSSION

In this exploratory analysis of a pragmatic stepped-wedge
cluster randomized trial, we found that a patient-centered
transitional care model did not improve the composite

Circ Heart Fail. 2021;14:e008548. DOI: 10.1161/CIRCHEARTFAILURE.121.008548

end points of all-cause readmission, ED visits, or death;
and composite all-cause readmission or ED visit at 6
months following hospitalization for HF. However, there
was a sex-treatment interaction for both composite out-
comes, with a beneficial treatment effect noted among
female relative to male patients. This was driven by a sig-
nificant reduction in ED visits in females—but not males—
who received the intervention (Figure 4).

The end points used for this analysis were measured
at 6 months to assess longer-term outcomes of the
intervention since the HF clinic visits were only initiated
at the end of the home nurse visit period; the neutral
clinical outcomes overall at 6 months were consistent
with those at 30 days and 3 months.' Our assessment
of outcomes at 6 months allowed for more events to
accrue, and therefore, for greater statistical power to
test for subgroup differences and treatment interactions
than at 30 days or 3 months.

This pragmatic trial included elderly, multimorbid
patients who lived in nursing homes, retirement resi-
dences, respite centers, and temporary housing. Eng-
lish language proficiency and literacy were not among
the inclusion criteria. Relative to patients in contempo-
rary HF RCTs,®'#2 patients were older and had a higher
prevalence of comorbidities. These factors may have
posed as barriers to receiving or deriving benefit from
transitional care services. The transitional care services
were titrated to risk, and nurse-led home visits and HF
clinic care were only offered to 40% of patients, dilut-
ing the impact of the interventions. Furthermore, the
risk prediction tool that was used to guide services was
modest in risk discrimination, similar in performance to
other tools used to prediction rehospitalization or death
in HF; some high-risk patients would have been classi-
fied incorrectly and, therefore, deprived of the interven-
tion.33* Finally, hospitals may have improved baseline
health care quality to qualify for financial incentives that
were initiated by the province during the trial,?® thereby
producing a ceiling effect and minimizing benefit of the
intervention.

Our finding of a sex interaction with transitional care ser-
vices was unrelated to differences in age between females
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and males hospitalized for HF as all models were adjusted
for age. Furthermore, the treatment effect was not modi-
fied by age. While females in the trial were older, more likely
to reside in long-term care facilities, and had hypertension
and dementia more commonly than males, there were no
significant sex differences in the overall comorbidity bur-
den or resource intensity use, as measured by the Charlson

Circ Heart Fail. 2021;14:e008548. DOI: 10.1161/CIRCHEARTFAILURE.121.008548

comorbidity and resource intensity weight, respectively. It
should be noted that in each sex subgroup, baseline char-
acteristics were balanced between the treatment and usual
care group, important when treatment effect in each sex is
being estimated. Our findings are consistent with sex dif-
ferences in response to other health care services among
patients with cardiovascular disease.®
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The enhanced benefit in female patients and reduc-
tion in all-cause ED visits may be explained by differences
in social support, although we did not measure caregiver
support in this trial. Patients with HF often rely on care-
giver involvement for self-management, including symptom
recognition, monitoring of vitals and weights, dietary inter-
ventions, administration of medications, and navigation of

Circ Heart Fail. 2021;14:e008548. DOI: 10.1161/CIRCHEARTFAILURE.121.008548

the health care system,'®% and there is a gender gap in
caregiving.'””'® Women serve as informal caregivers more
frequently than men, incurring secondary stressors includ-
ing relational and financial problems.” The female patients
in this study were b years older than the males, and unlike
the males, may not have had a spouse or informal care-
giver in their home to support them. In one study of patients
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All-cause death
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HF readmission
All 217 (19.7) 324 (23.3) — 0.94 (0.73-1.22) 0.700 0.118 0.263
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Females 106 (19.5) 178 (24.9) — 0.83 (0.61-1.12) 0.223
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Figure 3. Forest plot of clinical outcomes in intervention and usual care groups by sex.
All models adjusted for age. ED indicates emergency department; HF, heart failure; HR, hazard ratio; and PACT-HF, Patient-Centered Care

Transitions in Heart Failure.

with advanced HF being evaluated for left ventricular assist
device therapy and heart transplantation, females were
less likely to have a spouse as primary support compared
with males®® and were more likely to have supports who did
not reside with them or had competing responsibilities. For
these reasons, the supplemental support and structured
home nursing visits provided by the transitional care pro-
gram may have had a more significant impact in female
than male patients who may have already had caregivers
to complement these services. The comprehensive tran-
sitional care model may have allowed for improved man-
agement of cardiovascular as well as noncardiovascular
conditions, leading to the reduction in ED visits.

We found no significant differences in services
delivered to male versus female patients, with similar

proportions of each group referred for family physician
follow-up, nurse home visits, and HF clinic visits. The
number of home visits in the month following hospital
discharge was similar in male and female patients. These
findings differ from observational data that demonstrate
gaps in referral of females to HF services.®® A prior study
from Ontario demonstrated that only a minority (35.5%)
of patients referred to HF clinics were female.*® Similarly,
a prospective cohort study of patients with HF seen at
8 emergency rooms in Quebec found that males were
significantly more likely than females to be referred
(odds ratio, 2.04 [95% CI, 1.12-3.74]).*" In the PACT-
HF trial, rates of HF clinic referral were similar among
male and female patients, indicating a relative increase
in HF care for females. These points of interaction with

Patients

A 2 A Z s s 8
e ENE ERE ERE 44
Stepped-wedge cluster 2494 adults (50.4%F)
RCT hospitalized for HF

10 hospitals Mean age 77.7 y

Sex-Specific Outcomes

G;month composite all-cause readmission, ED visit, or death

ﬁ HR 0.83 ﬁ HR 1.04

6-month composite all-cause readmission or ED visit

° °
m HR 0.82 ﬂ HR 1.03

Sex Specific Clinical Outcomes of the Patient-Centered

Care Transitions in Heart Failure (PACT-HF) Trial

Intervention

Self-care education
Structured discharge summary
Qj Follow-up with family physician
4 Nurse home visits

% Heart function clinic

P for sex interaction 0.012

P for sex interaction 0.024

Figure 4. Sex-specific outcomes in
the PACT-HF trial.

ED indicates emergency department; HF,
heart failure; HR, hazard ratio; PACT-HF,
Patient-Centered Care Transitions in Heart
Failure; and RCT, randomized controlled
trial.
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the ambulatory health care system may explain the
decreased ED utilization among females, but not males,
in the intervention versus usual care group.

There were no sex differences in utilization of guide-
line-directed medical therapies (angiotensin-converting
enzyme inhibitors, mineralocorticoid antagonists, and
B-blockers) based on drug administrative data available
for patients 65 years of age or older. Health Canada
approved ARNI (angiotensin-receptor neprilysin inhibi-
tor) use in ambulatory patients with HF with reduced
ejection fraction in the final months of recruitment in
PACT-HF, and trials that demonstrated safety of ARNI
in patients hospitalized for HF were published after the
trial ended.*?*3 Thus, none of the patients in this trial
were discharged on ARNI. While we could not assess
appropriateness of therapy, these findings suggest that
females were no less likely than males to be prescribed
HF treatments after discharge. This is in contrast to
observational studies that have shown that females are
less likely to receive HF therapies than males, and it is
possible that the intervention helped close some of the
sex-related treatment disparities. Indeed, multi-faceted
interventions such as those tested in the PACT-HF trial
have been shown to increase clinician uptake of guide-
line recommendations in HE*#445 Whether prescription
of therapies correlated with adherence to them, how-
ever, is unclear.'®

There are several strengths of this study. Inclusion
criteria. were broad and pragmatic, and patients were
older and with a higher prevalence of comorbidities than
those of contemporary HF clinical trials,**3" allowing
for results to be generalizable to HF patients hospital-
ized in everyday clinical settings. We engaged patients,
clinicians, and decision makers in the design and plan-
ning of this trial, ensuring that the study question was
relevant, the research protocol was patient-centered,
and the intervention was delivered using publicly funded
personnel. We included outcomes that were important
to patients and to the health care system. Notably, 50%
of trial participants were females, which is higher than
most HF trials*® and allowed for analysis of sex-disag-
gregated data. We were likely able to successfully enroll
females due to our pragmatic trial design which had
broad eligibility criteria and minimal research burden on
patients*®°%; we obtained clinical outcomes via linkages
of patient records with existing administrative databases
and patient-reported outcomes via the telephone rather
than in-person visits.'#1°

Limitations

This study has several limitations. We used resources
and personnel across urban settings in single-payer
health care system, and results may have differed in
rural settings and multi-payer health care systems. Left
ventricular ejection fraction and laboratory values were

Circ Heart Fail. 2021;14:e008548. DOI: 10.1161/CIRCHEARTFAILURE.121.008548
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not recorded in the administrative databases from which
data on the patients were obtained. While we audited
process-of-care indicators, we could not account for the
quality of services or patients’ adherence to discharge
recommendations. We did not collect data on health care
literacy or caregiver support. We restricted outcomes to
those prespecified in the trial and did not have access to
the causes of ED visits and how these differed by sex.
The exploratory nature of this analysis and multiple end
points leave open the possibility of type | error. While
steps were taken to avoid contamination of usual care
practices with the intervention, uptake of the intervention
during the usual phase cannot be excluded.

Conclusions

Among patients hospitalized with HF in Ontario, Canada,
implementation of a patient-centered transitional care
model compared with usual care did not improve a com-
posite of clinical outcomes at 6 months overall. How-
ever, there were significant sex differences in treatment
response, with a large reduction in ED visits evident in
females, but not males, who received the intervention.
More research is needed to explain these differences
and to assess how transitional care services can be tai-
lored to improve clinical outcomes among the highest
risk patients with HF.
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