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Introduction: We aim to study the utility of 6-minute walk distance (6MWD) and cardiopulmonary exercise testing
(CPET) in patients with acute systolic heart failure (HF) in predicting post-discharge outcomes.
Methods: The ESCAPE trial data was utilized to examine the prognostic role of 6MWD and CPET in predicting 6-month
all-cause mortality and rehospitalization in acute HF.
Results: The average 6MWD recorded in 271 and 292 patients on admission and discharge was 597 and 765 ft., respec-
tively. Compared with non-survivors, survivors had significantly higher 6MWD on admission (624 vs. 463 ft., P =
0.006) and discharge (789 vs. 636 ft., P = 0.006). Admission and discharge 6MWD had an AUC of 0.629 (P =
0.0047) and 0.628 (P = 0.0093) in predicting mortality. The combination of optimal 6MWD cutoff values of >288
ft. on admission and > 320 ft. on discharge was associated with significantly lower mortality (11.1% vs. 28.3%, OR
0.316, P=0.002). When dividing the sample into quartiles of increasing walking distance, patients in the 1st quartile
had significantly higher mortality on admission (OR 3.59, 95% CI 1.396–9.282, P = 0.008) and discharge (OR 3.66,
95% CI 1.357–9.839, P = 0.01) compared with 4th quartile. P-value for the trend in mortality across quartiles of
6MWD on admission and discharge was 0.016 and 0.047, respectively. Cox proportional hazard analysis revealed
that admission (HR 0.632, 95% CI 0.449–0.890, P = 0.009) and discharge 6MWD (HR 0.657, 95% CI 0.467–0.926,
P=0.016) were independentmortality determinants after adjustment for age, creatinine, sodium, systolic blood pres-
sure and NYHA class, all on admission. CPET-derived variables did not predict either outcomes.
Conclusion: 6MWD is an independent mortality determinant in advanced systolic HF.
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1. Introduction

Heart failure (HF) affects 2% of the population in developed countries
and is associatedwith high rates ofmorbidity andmortality [1]. Identifying
reliable prognostic markers is crucial to aid in predicting outcomes and
identifying those in need of more advanced monitoring and therapy. Func-
tional capacity carries important prognostic information as it is closely asso-
ciated with outcomes in patients with HF [2]. Quantification of functional
capacity is beneficial for objective staging of the clinical severity of HF
[3]. The two main methods used to measure the functional capacity in HF
is the 6-minute walk test (6MWT) and cardiopulmonary exercise testing
(CPET) [4].

Since 1991, when Mancini and colleagues [4] demonstrated that peak
exercise VO2 of <14 mL/min/kg in ambulatory patients with severe left
ventricular dysfunction predictsmortality, CPET becamewidely considered
the “gold standard” for assessing exercise capacity through direct measure-
ment of oxygen consumption, and this cutoff is used to justify cardiac
ted to manuscript.No funding has been
l.com), Boston, MA, 02109, USA.
ar).

ier Inc. This is an open access artic
transplantation. Meanwhile, the 6MWT is more widely available, easy to
perform, and can be a surrogate for the patient's quality of life because
the physical intensity of the test mimics activities of daily living [5,6]. Ap-
proximately one third of the patients with HF may not be able to perform
maximal symptom-limited exercise test [7] and only a submaximal exercise
test may be feasible. In advanced HF, the ability of the 6MWT to predict
outcomes was questioned [8,9], and prior studies have yielded conflicting
results with regards to the comparison of the 6MWT versus CPET in
predicting post-discharge outcomes. Moreover, the prognostic value of
the 6MWT was more extensively examined in patients with chronic HF
[8,10–13] and mild to moderate HF [7] but not in patients with severe sys-
tolic HF with advanced symptoms.

In patients with severe systolic HF and advanced symptoms, it is ex-
pected that their daily level of activity is approximately closer to their max-
imal exercise capacity, and we were indeed able to prove in a previous
analysis in the same subset of patients, the significant association between
the 6-minute walk distance (6MWD) and several CPET-derived variables
received for this manuscript
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including peak oxygen uptake (peak VO2) [14]. To further support this, the
6MWT was previously shown to have best performance in predicting out-
comes in patients walking ≤300 m (900 ft) and only in this subset of pa-
tients was the 6MWD significantly correlated with peak VO2 [12]. We
therefore hypothesized that the 6MWT has valuable prognostic ability in
predicting post-discharge outcomes in patients with severe left ventricular
systolic dysfunction and advanced symptoms. In this analysis, we studied
the utility of 6MWT and various CPET-derived variables in predicting
post-discharge morbidity and mortality among patients with acute systolic
HF.

2. Methods

2.1. Study population and the ESCAPE trial

This study is a retrospective analysis of a limited access dataset from the
Evaluation Study of Congestive Heart Failure and Pulmonary Artery Cathe-
terization Effectiveness (ESCAPE) trial which was a National Heart, Lung,
and Blood Institute-funded study. The ESCAPE trial enrolled 433 patients
with acute HF and ejection fraction ≤30% and compared outcomes of pa-
tients managed with clinical assessment plus pulmonary artery catheteriza-
tion (PAC) versus clinical assessment alone. All patientswere admittedwith
New York Heart Association (NYHA) class IV symptoms and had a left ven-
tricular ejection fraction (LVEF)≤30%, 3 months of symptoms despite ap-
propriate therapy, a systolic blood pressure < 125 mmHg and at least one
sign and one symptom of congestion. The study showed that the PAC did
not significantly improve or worsen outcomes as determined by the pri-
mary endpoint: number of days alive outside the hospital at 6-months fol-
lowing randomization. Design, rationale and results of the ESCAPE trial
have been previously published [15].

2.2. 6MWT, CPET and study endpoints

The 6MWD was measured in feet at multiple points in the study includ-
ing admission, discharge, at 3 months and 6 months. At the same time
points, various CPET-derived variables were measured including peak oxy-
gen uptake (peak VO2), ventilatory efficiency (VE max) and minute
ventilation‑carbon dioxide production (VE/VCO2). The study endpoints
were all-cause rehospitalization and mortality up to 6-months after ran-
domization. We initially examined the prognostic effect of the 6MWT and
CPET-derived variables on post-discharge outcomes, then we did the
same analysis according to quartiles of admission and discharge 6MWD.

2.3. Statistical analysis

Primary analysis compared survivors versus non-survivors and
rehospitalized versus non-rehospitalized patients with regards to 6MWD
and CPET-derived variables. Continuous variables were tested for distribu-
tion normality using the Shapiro-Wilk test and were expressed as mean ±
standard deviation or median and interquartile range (IQR) and compared
using independent sample t-test for normally distributed variables, or
Mann-Whitney test for non-normally distributed variables. Categorical var-
iables were compared using the Chi-square test.

A receiver operating characteristics (ROC) analysis was implemented to
detect the ability of 6MWD and CPET-derived variables to predict mortality
and rehospitalization and to calculate the area under curve (AUC). Compar-
isons of time-to-event outcomes was performed using Kaplan-Meier esti-
mates and log-rank tests. In order to study the incremental effect of
reduction in 6MWDon rehospitalization and death, we have divided the co-
hort into 4 groups according to the 4 quartiles of the admission and dis-
charge 6MWD, and the Cochran-Mantel-Haenszel common odds ratio
(OR) test was used to evaluate the OR and P value for the risk of rehospital-
ization and death in the 1st, 2nd and 3rd quartiles using the 4th quartile as
the comparator. Chi-square custom table function was utilized to detect
whether the trend in outcomes across the four quartiles of admission and
discharge 6MWD was significant or not.
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Cox proportional hazards analysis was performed to identify whether
admission and discharge 6MWD predicted mortality after adjusting for
known risk factors of mortality in acute HF (age, baseline creatinine, base-
line sodium, baseline systolic blood pressure and NYHA class). Admission
and discharge 6MWD were examined in the models independently to
avoid the effect of collinearity. Patient's age, creatinine, sodium and systolic
blood pressure at baseline were included in the modeling in units of stan-
dard deviations which represent 13.9 years, 0.6 mg/dL, 4.4 meq/L, and
16.3 mmHg, respectively; thus, an odds ratio or hazard ratio estimate for
age should be interpreted as per 13.9-year change (holding all other quan-
tities fixed), and so forth. Comparison of the prognostic effect of admission
and discharge 6MWD on mortality and rehospitalization was performed
using the Hanley and McNeil method as implemented in the MedCalc soft-
ware. A P-value <0.05 was considered statistically significant. All statisti-
cal significance was assessed using a 2-sided P values. Data were analyzed
using IBM SPSS 21.0 statistical software (IBM SPSS Version 21.0. Armonk,
NY).

3. Results

3.1. Patient characteristics

A total of 433 patients were enrolled in the ECAPE trial: mean age 56
years, 74%men, 60% white and 28% were African American race. The av-
erage LVEF of the study populationwas 20%, and their left ventricular end-
diastolic dimension was 6.6 cm and left ventricular end-systolic dimension
was 5.9 cm. 86% of the patients were classified as having NYHA class IV
symptoms at baseline. Patients randomized to receive PAC had an average
pulmonary capillary wedge pressure of 25 mmHg and right atrial pressure
of 13 mmHg. Table 1 summarizes baseline demographic, clinical, labora-
tory, echocardiographic and central hemodynamic characteristics of the
ESCAPE study population.

All patients who had either admission or discharge 6MWT were in-
cluded in our analysis. The average 6MWD in the 271 (63%) patients
who had the test on admission was 597 ± 374 f. and in the 292 (67%) pa-
tients who had the test on discharge was 765 ± 380 f. with an average in-
crease of 205 ± 160 from admission to discharge. Peak VO2, VE max and
VE/VCO2 was measured in 126, 118 and 111 patients on hospital admis-
sion, with average values of 10 mL/kg/min, 42 L/min and 41, respectively.
Fig. 1 illustrates the distribution of 6MWD on admission and discharge.

3.2. Mortality

At 6-months, 19.2% (83/433) of the patients participating in the study
died. Compared with non-survivors, survivors had significantly higher
6MWD on admission (624 vs. 463 ft, P = 0.006) and discharge (789 vs.
636 ft, P= 0.006) [Fig. 2, panel a]. ROC curve analysis showed that admis-
sion 6MWDhad anAUCof 0.629, 95%CI 0.569–0.687, P=0.0047, and an
optimum criterion≤288 f. had a 42.2% sensitivity and 80.5% specificity in
predicting mortality (Fig. 3, panel a). Discharge 6MWD had an AUC of
0.628, 95% CI 0.570–0.684, P = 0.0093 and an optimum cutoff criterion
of≤320 f. had a 35.6% sensitivity and 89.9% specificity in predictingmor-
tality (Fig. 3, panel b). The combination of optimal cutoff values of admis-
sion 6MWD (>288 ft) and discharge 6MWD (>320 ft) was associated
with significantly lower 6-month all-causemortality (11.1% vs. 28.3%, uni-
variate OR 0.316, 95% CI 0.150–0.666, P= 0.002) and Kaplan Meier sur-
vival curves revealed a significant intergroup difference in mortality (Chi
square 11.632, Log-rank P=0.001) [Fig. 4]. There were no differences be-
tween survivors and non-survivors with regards to CPET- derived variables
such as peak VO2, VEmax and VE/VCO2 on admission or discharge (Fig. 2,
panels c).

3.3. Rehospitalization

The rate of all-cause rehospitalization at 6 months in the study cohort
was 57% (247/433). Patients who were not rehospitalizaed had



Table 1
Baseline demographic, clinical, laboratory, echocardiographic and central he-
modynamic characteristics of the ESCAPE study population.

Mean ± SD or n (%)

Age (years) 56.13 ± 13.92
Male sex 321 (74.1%)
White race 258 (59.6%)
Black race 119 (27.5%)
BMI (Kg/m2) 29.01 ± 6.79
NYHA class IV 368 (85.6%)
Rales 225 (52.3%)
JVD > 12 cm 225 (53.7%)
S3 gallop 283 (65.8%)
HJR 333 (79.9%)
LE edema at least 2+ 155 (36%)
Hepatomegaly 249 (58.2%)
Laboratory values
BNP (pg/mL) 1006 ± 1314
BUN (mg/dL) 34.89 ± 22.67
Creatinine (mg/dL) 1.51 ± 0.62
Total bilirubin (mg/dL) 0.86 ± 0.53
Na (meq/L) 136.66 ± 4.44
Hb (gm/dL) 12.69 ± 3.82
Echocardiography
EF (%) 20.02 ± 9.55
LVEDD (cm) 6.63 ± 1.1
LVESD (cm) 5.88 ± 1.15
IVC inspiration (cm) 1.59 ± 0.72
IVC expiration (cm) 2.19 ± 0.62
IVC Collapsibility index (%) 30.11 ± 20.75
PAC variables
RAP (mmHg) 12.97 ± 7.08
PCWP (mmHg) 24.72 ± 9.16
COP (L/min, m ± SD) 3.94 ± 1.37
CI (L/min/m2, m ± SD) 2 ± 0.62

6MWT
Baseline 6MWD (feet) 597 ± 374
Improvement in 6MWD (feet) 205 ± 160

CPET
Peak VO2 (mL/kg/min) 10.05 ± 3.39
VE max (L/min) 41.98 ± 14.69
VE/VCO2 41.42 ± 39.17

BMI: body mass index, NYHA: New York Heart Association, JVD: jugular ve-
nous distension, HJR: hepatojugular reflux, LE: lower extremity, 6MWD: 6-
minute walk distance, BNP: B-type natriuretic peptide, EF: ejection fraction,
LVEDD: left ventricular end-diastolic dimension, LVESD: left ventricular end-
systolic dimension, IVC: inferior vena cava, RAP: right atrial pressure, PCWP:
pulmonary capillary wedge pressure, COP: cardiac output, CI: cardiac index.
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significantly higher 6MWD on admission (653 vs. 551 ft, P = 0.039) and
discharge (825 vs. 724 ft, P = 0.034) compared with rehospitalized pa-
tients (Fig. 2, panel b). ROC curve analysis showed that admission 6MWD
had an AUC of 0.573, 95% CI 0.511–0.632, P = 0.0378, and an optimum
criterion ≤741 f. had a 74.3% sensitivity and 41.5% specificity in
predicting rehospitalization (Fig. 3, panel c). Discharge 6MWD had an
AUC of 0.573, 95%CI 0.514–0.631, P=0.0332 and an optimum cutoff cri-
terion of ≤1000 f. had a 79.2% sensitivity and 35.3% specificity in
predicting rehospitalizaiton (Fig. 3, panel d). Patients who were not
rehospitalized did not have better CPET- derived variables such as peak
VO2, VE max and VE/VCO2 compared with those who were rehospitalized
(Fig. 2, panel d).

3.4. Mortality and rehospitalization according to 6MWD quartiles

To study post-discharge outcomes according to quartiles of 6MWD, the
study cohort was divided into quartiles according to admission 6MWD as
follows: 1st quartile (n = 65, 6MWD <300 ft), 2nd quartile (n = 69,
6MWD300–549 ft), 3rd quartile (n=69, 6MWD550–904 ft) and 4th quar-
tile (n = 68, 6MWD ≥905 ft) then into quartiles according to discharge
6MWD as follows: 1st quartile (n = 73, 6MWD <446 ft), 2nd quartile (n
= 71, 6MWD 446–760 ft), 3rd quartile (n = 75, 6MWD 760–1049 ft)
3

and 4th quartile (n= 73, 6MWD≥1050 ft). With regards to mortality, pa-
tients in the 1st quartile of admission 6MWD had significantly higher mor-
tality compared with patient in the 4th quartile (univariate OR 3.59, 95%
CI 1.396–9.282, P = 0.008). Also, patients in the 1st quartile of discharge
6MWD had significantly higher mortality compared with patients in the
4th quartile (univariate OR 3.66, 95% CI 1.357–9.839, P = 0.01). P value
for the trend in mortality across quartiles of 6MWD on admission and dis-
charge was 0.016 and 0.047, respectively [Fig. 5, panels a, b].

With regards to rehospitalization, patients in the 1st quartile of 6MWD
had significantly higher rehospitalization according to admission 6MWD
(univariate OR 2.03, 95% CI 1.02–4.05, P = 0.045) and discharge 6MWD
(univariateOR1.95, 95%CI 1.01–3.79, P=0.047) comparedwith patients
in the 4th quartile [Fig. 5, panels c, d]. Nonetheless, P value for the trend in
mortality across quartiles of 6MWD on admission and discharge was 0.175
and 0.077, respectively. Fig. 5 shows the unadjustedORofmortality and re-
hospitalization according to admission and discharge 6MWD quartiles.

3.5. Comparison of admission and discharge 6MWD in predicting outcomes

There was no significant difference between AUC of admission and dis-
charge 6MWD in predicting both endpoints. With regards to mortality out-
come, comparing the ROC curves showed that the difference in AUC
between admission and discharge 6MWD is 0.00346 (P = 0.939). With
regards to rehospitalization, that the difference in AUC between admission
and discharge 6MWD is 0.00251 (P = 0.937).

3.6. Comparison of outcomes according to whether 6MWTwas performed or not

A total of 28% (120/428) patient were too ill tomeasure 6MWDat base-
line. Patients who were too ill to walk had a mortality of 21.7% (26/120)
vs. 18.2% (56/308), P = 0.411, and a rehospitalization rate of 58.3%
and 56.5%, P = 0.730, compared with those who performed the 6MWT.

3.7. Cox proportional hazard analysis

Among the 271 and 292 patients who had 6MWT performed on admis-
sion and discharge, the mortality rate was 16.6% (45/271) and 15.4% (45/
292), respectively. We found that for every standard deviation increase in
6MWDat baseline, there was a 27% reduction inmortality after adjustment
for age, creatinine, sodium, systolic blood pressure and NYHA class, all on
admission (estimated hazard ratio 0.632, 95% CI 0.449–0.890, P =
0.009). When 6MWD was replaced by discharge 6MWD in the same
model, we found that for every standard deviation increase in 6MWD at dis-
charge, there was a 34% reduction in mortality after adjustment for the
same aforementioned risk factors (estimated hazard ratio 0.657, 95% CI
0.467–0.926, P= 0.016). Table 2 lists the variables included in the multi-
variate analysis according to whether admission or discharge 6MWD was
included in the model.

4. Discussion

In this analysis, we examined the value of the 6MWD and various CPET
variables -not just peak VO2- in predicting mortality in patients hospital-
ized with acute HF who have severe systolic dysfunction and advanced
symptoms. The major finding was that the 6MWT performed on admission
and discharge predicted intermediate termmortality. This prognostic effect
remained unaltered despite multivariable analysis adjusting for known
mortality determinants among ESCAPE study subjects. We have also
noted that the prognostic effect of the admission and discharge 6MWD on
mortality was more powerful in patients included in the first quartile of
6MWD. When examining mortality according to quartiles of the 6MWD
on admission and discharge using the 4th quartile as a reference (6MWD
≥ 905 f. and ≥ 1050 f. on admission and discharge, respectively), only
the 1st quartile had significantly higher mortality, but not the 2nd and
3rd quartile. This suggests that the best performance for the 6MWT is ob-
tained in patients with HF walking lower distances and its value decreases



Fig. 1. Distribution of 6-minute walk distance on admission (n=271) and discharge (n=292) among ESCAPE trial patients hospitalized with acute decompensated heart
failure.
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as the walking distance increase.We therefore propose that the 6MWT is an
important mortality determinant in those with systolic HF whose 6MWD is
significantly reduced on admission (<300 ft) or discharge (<446 ft).
Fig. 2.Mean and standard error of admission 6MWD and discharge 6MWD in survivors
months (panel b). Panels c and d represent mean and standard error of various cardiopu

4

Although we found no difference in the ability of admission versus dis-
charge 6MWD to predict post-discharge outcomes, the combination of admis-
sion 6MWD>288 f. and discharge 6MWD>320 f. was associated with almost
and non-survivors (panel a) and those who rehospitalized or non-rehospitalized at 6
lmonary exercise test variables to study both endpoints.



Fig. 3. ROC curves showing the ability of admission 6MWD and discharge 6MWD to predict mortality (panels a and b, respectively) and rehospitalization (panels c and d,
respectively). Each panel shows AUC and respective P value.
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2/3 lower risk of death at 6-months. Therefore, patientswithwalking distance
equivalent to 100m on admission or discharge should be considered high risk
and may benefit from closer monitoring, more aggressive therapy or possibly
faster listing for ventricular assist device or cardiac transplantation.

Although patients who were rehospitalized up to 6 months had signifi-
cantly lower 6MWD on admission and discharge on univariate comparison,
we could not find a significant trend of increase in rehospitalization with
decreasing quartiles of 6MWD on admission (P for the trend 0.175) and dis-
charge (P for the trend 0.077). These results suggest that the prognostic ef-
fect of the admission and discharge 6MWD was stronger on mortality
compared with rehospitalization outcomes. Nonetheless a potential expla-
nation for this is the death of 45 patients (~one sixth of the study popula-
tion with available 6MWT data) in the first 6-month after randomization,
thereby reducing the available subjects to study the outcome. On the
other hand, survivors and those who were not rehospitalized did not have
better CPET-derived variables specifically peak VO2, VE max and VE/
VCO2 compared with non-survivors and those who were rehospitalized.
Also, the generated C-statistics shows that various CPET variables did not
predict post-discharge outcomes.

Our results further extend the literature on the value of the 6MWT as an
important mortality determinant in acute HF in addition to the repeatedly
5

cited logistic values including its simplicity, feasibility and negligible cost. It
is considered as a surrogate to activities of daily living even though oxygen
uptake measured during a standard 6MWT using a validated portable instru-
ment showed that 19/26 examined patients exercised on a predominantly
anerobic metabolism, suggesting that the energy expenditure is close to max-
imal [16,17]. The authors found that in the 26 examined patients with mild
to severe heart failure (NYHA class II, 10 patients; III, 10 patients; IV, 6 pa-
tients; left ventricular ejection fraction: 22 +/− 6%), VO2 during 6MWT
is only 15% lower than peak VO2. It is therefore reasonable to expect when
examining a subset of patients in the ESCAPE trial with severe systolic HF
with a majority being NYHA class IV who were in the 1st quartile of walking
distance on admission and discharge, that their energy expenditure will be
maximal. This explains why in multiple prior studies including ours [14],
the 6MWD and peak VO2 were linearly correlated [8,9,11,12,18].

Our finding are in line with results concluded by Ingle and colleagues
who reported the limited utility of the 6MWT in patients withmild left ven-
tricular dysfunction, but it was a mortality predictor in those with severe
heart disease [19]. While most studies used a cutoff limit of≤300m as dis-
criminatory between survivors and non-survivors [7,8,12,20], we found in
our analysis a cutoff value of ~100 m on admission and ~ 150 m on dis-
charge as the discriminatory cutoff value. Because the value of CPET is



Fig. 4. Kaplan Meier curves showing a significant difference in survival between
patients enrolled in the ESCAPE trial with advanced systolic heart failure whose
admission and discharge 6-minute walk distance are either >288 and >320 f. or
≤288 and ≤320 ft, respectively.

Table 2
Cox proportional hazard analysis for predictors of 6-month mortality.

HR; 95% CI; P-value

Admission 6MWD
Age/SD 1.059 (0.751, 1.493) 0.745
Admission Na/SD 0.980 (0.722, 1.330) 0.898
Admission Creatinine/SD 1.308 (0.975, 1.753) 0.073
Admission SBP/SD 0.697 (0.479, 1.013) 0.058
Baseline NYHA class 0.743 (0.326, 1.690) 0.478
6MWD on admission/SD 0.632 (0.449, 0.890) 0.009

Discharge 6MWD
Age/SD 1.027 (0.716, 1.473) 0.886
Admission Na/SD 0.863 (0.635, 1.172) 0.346
Admission Creatinine/SD 1.071 (0.799, 1.434) 0.647
Admission SBP/SD 0.641 (0.443, 0.928) 0.018
Baseline NYHA class 0.619 (0.270, 1.419) 0.257
6MWD on discharge/SD 0.657 (0.467, 0.926) 0.016

6MWD: 6-minute walk distance, SBP: systolic blood pressure, NYHA: New York
Heart Association, SD: standard deviation.
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explained by its ability tomeasure cardiopulmonary reserve at maximal ex-
ercise, it makes sense that 6MWThasmost predictive significance in sickest
patients, when such a trivial effort as walking at their own pace approaches
maximal possible effort.We found that in advancedHF the inability to walk
>100 m in 6 min has such a high prediction of mortality that CPET may be
unnecessary.

4.1. Study limitations

Limitations of the study include those inherent to non-randomized tri-
als. The analysis was retrospective and the sample size ismoderate. Approx-
imately only 40–45% of patients who had 6MWT performed on admission
or discharge performed CPET and therefor the sample size used to examine
the value of CPET in predicting outcomes is much smaller. Therefore, the
Fig. 5. Unadjusted comparison of quartile of admission and discharge 6-minute walk dis
d) at 6-months among patients hospitalized with systolic heart failure enrolled in the ES
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value of CPET needs to be examined in a bigger sample. Our results are ap-
plicable only to patients with severe left ventricular systolic dysfunction
and advanced symptoms but cannot be generalized to patients with chronic
HF or those with mild to moderate HF. Among the limitations, is the rela-
tive youth of the sample (56 years), which is younger than the typical pa-
tient admitted with acute HF in the current era. Another limitation is that
this post-hoc analysis is performed nearly 20 years after ESCAPE trial was
conducted, with current HF treatment being different from two decades
ago. There may have been other variables untested in the multivariate
model that was not accounted for and may have confounded the results.
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