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Clinical Scenario Classification for Characterization and
Outcome Prediction of Acute Decompensated Heart Failure
Under Contemporary Phenotyping
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West Tokyo Heart Failure (WET-HF) Registry Investigators

Background: The concept of Clinical Scenario (CS) classification has been widely utilized to aid in choosing appropriate management
strategies for acute decompensated heart failure (ADHF).

Methods and Results: The West Tokyo-Heart Failure (WET-HF) Registry is a multicenter, prospective cohort registry enrolling
consecutive hospitalized ADHF patients. Based on systolic blood pressure (SBP) at admission, 4,000 patients enrolled between
2006 and 2017 were classified into 3 groups: CS1, SBP >140mmHg; CS2, 100<SBP<140mmHg; and CS3, SBP <100 mmHg. The
CS1 group had a high rate of fluid retention such as leg edema, and the largest reduction in body weight at discharge. In-hospital
diuretics use was the most frequent in CS1. Although the primary endpoint of long-term all-cause death and/or ADHF re-hospitalization
was more common in more advanced CS, there was no significant difference between the 3 CS groups in patients with HF with
preserved ejection fraction (HFpEF; P=0.10). Although more advanced CS was associated with larger left ventricular (LV) chamber
size in HF with reduced EF (HFrEF), it was associated with smaller LV size in HFpEF.

Conclusions: The long-term prognostic value of CS classification was limited in HFpEF. Whereas CS was closely associated with
degree of LV remodeling in HFrEF, a smaller LV chamber might be associated with a lower cardiovascular functional reserve in

HFpEF.
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eart failure (HF) is a clinical syndrome charac-
H terized by typical symptoms that may be accom-

panied by signs resulting from a structural and/or
functional cardiac abnormality that lead to a reduced
cardiac output and/or elevated intracardiac pressure.!
Choosing the appropriate initial treatment strategy is
important in achieving the optimal outcome of acute
decompensated HF (ADHF).12 A decade ago, Mebazaa et
al proposed the Clinical Scenario (CS) classification as a
tool to manage patients with ADHF in the prehospital and
early in-hospital phase, given the lack of large randomized,
controlled, clinical trials in this area.? CS is a unique system
that is based on the initial systolic blood pressure (SBP)
and other symptoms, as follows: CS1, SBP >140mmHg;
CS2, 100sSBP<140mmHg; CS3, SBP <100mmHg; CS4,

ADHEF with signs of acute coronary syndrome (ACS); and
CS5, isolated right ventricular failure.? Although the
concept of CS has been widely accepted, the characteristics,
details of in-hospital management, and subsequent outcome
of ADHF patients, by CS class, have not been reported
widely. Accumulating evidence suggests that the pathology
of HF differs vastly according to phenotype. In particular,
HF with preserved ejection fraction (HFpEF) presents a
substantial public health and socioeconomic burden due to
its explosively increasing prevalence and limited evidence
of effective treatment. HFpEF is a clinical entity that has
a distinct pathophysiology from HF with reduced ejection
fraction (HFrEF).# This might lead to variation in the
significance of CS, given the differing impact of SBP in
HFpEF vs. HFrEF for patients with compensated status.’
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Table 1. Baseline AHF Patient Characteristics vs. CS Classification

Patient characteristics at admission
Age (years)

Male
BMI (kg/m2)

Etiology
DCM
ICM
VHD

Previous HF admission

Comorbidity
Cerebral infarction
COPD
Hypertension
Dyslipidemia
Diabetes mellitus
Severe renal failure with Dialysis
AF

SBP (mmHg)

HR (beats/min)

SpO:2 (%)

Paroxysmal nocturnal dyspnea

Orthopnea

Crackles

Third sound

Jugular vein engorgement

Lower leg edema

Cold extremity

NYHA (II/111/1V)

BNP (pg/mL)

eGFR (mL/min/1.73m?)

Hb (g/dL)

Na (mEq/L)

LVDd (mm)

LVDs (mm)

LAD (mm)

LVEF (%)

In-hospital variables
Length of stay
In-hospital mortality

Patient characteristics at discharge
SBP (mmHg)

HR (beats/min)
ABW (kg)

cs1
(n=1,862)

79 (68-84)
1,126/1,862 (60)
23.2 (20.7-26.1)

194/1,862 (10)
595/1,862 (32)
451/1,862 (24)
431/1,846 (23)

256/1,859
97/1,854

(14)

(5.
1,439/1,861 (77)

(

(

(

2)

765/1,852 (41)
689/1,860 (37)
81/1,859 (4.4)
760/1,856 (41)
161 (149-181)
95 (76-116)
95 (92-98)
706/1,735 (41)
821/1,589 (52)
1,027/1,738 (59)
665/1,748 (38)
759/1,603 (47)
1,223/1,788 (68)
357/1,538 (23)
321/577/871 (18/33/49)
755 (400.4-1,351.6)
49.8 (33.3-64.5)

14 (9-22)
471,862 (2.5)

118 (106-130)
70 (61-78)
-3.8 (-6.4t0 -1.6)

Cs2

Ccs3

(n=1,779) (n=351) P value
77 (67-84)*1 73 (61-82)*14 <0.001
1,068/1,779 (60) 195/351 (56) 0.22
22 8 (20.3-25.6)"* 21.4 (18.9-24.1) 1 <0.001
<0.001
271/1,779 (15) 83/351 (24)
481/1,779 (27) 88/351 (25)
520/1,779 (29) 77/351 (22)
500/1,764 (33) 174/346 (50) <0.001
250/1,770 (14) 42/348 (12) 0.60
87/1,769 (4.9) 15/350 (4.3) 0.74
1,039/1,779 (58) 154/351 (44) <0.001
642/1,762 (36) 118/348 (34) 0.002
572/1,779 (32) 111/350 (32) 0.004
421,777 (2.4) 15/350 (4.3) 0.003
940/1,776 (53) 186/349 (53) <0.001
122 (111-130)™*1 91 (84-96)*1+ <0.001
88 (72-109)**1 82 (70-102)** 1+ <0.001
96 (93-98)**1 96 (95-98)* 1 <0.001
552/1,664 (33) 95/325 (29) <0.001
589/1,569 (38) 109/298 (37) <0.001
766/1,675 (46) 136/327 (42) <0.001
620/1,700 (36) 114/330 (35) 0.39
74011582 (47) 125/298 (42) 0.23
1,169/1,720 (68) 182/329 (55) <0.001
273/1,510 (18) 90/294 (31) <0.001
344/723/618 (20/43/37)  58/121/143 (18/38/44) <0.001
668.7 (331.3-1,157.1)*1  763.6 (416.7-1,391.9) 0.002
49.3 (34.2-64.6) 42.6 (26.5-60.1)* 14 <0.001
12.0 (10.4-13.7) 11.9 (10.1-13.4) 0.26
140(137 142)1 138 (135-141)* 1+ <0.001
52 (45-59)"*t 56 (45-64)*1,%+ <0.001
39 (31-51)"*t 44 (32-56)* 1+ <0.001
45 (40-50)*-1 44 (39-50) <0.001
44 (30-58)™ 6 (24-53)™ 1+ <0.001
5 (10-24)"1 18 (11-33)™* 1+ <0.001
76/1,779 (4.3) 41/351 (11.7) <0.001
106 (98-118)**1 98 (88-108)* 14 <0.001
70 (62-80)** 71 (62-80) 0.004
3.6 (-6.3t0 -1.5) 2.4 (-5.6 10 —0.6)* 1+ <0.001

Data given as n (%) or median (IQR). *P<0.05, **P<0.01 tvs. CS1; #vs. CS2. ABW, difference in body weight between admission and
discharge. ACEI, angiotensin converting enzyme inhibitor; ADHF, acute decompensated heart failure; AF, atrial fibrillation; ARB, angiotensin
receptor blocker; BMI, body mass index; BNP, B-type natriuretic peptide; CS, Clinical Scenario; DCM, dilated cardiomyopathy; eGFR, estimated
glomerular filtration rate; Hb, hemoglobin; HF, heart failure; HR, heart rate; ICM, ischemic cardiomyopathy; LAD, left atrial dimension; LVDd,
left ventricular end-diastolic diameter; LVDs, left ventricular end-systolic diameter; LVEF, left ventricular ejection fraction; MRA, mineralocorticoid
receptor antagonist; Na, serum sodium; SBP, systolic blood pressure; SpOz, saturation of peripheral oxygen; VHD, valvular heart disease.

In the present study, we sought to validate the real-world
clinical use of CS and to determine its value for the
characterization of patients with ADHF, including the
short-term and long-term prognosis, in the multicenter
West Tokyo-Heart Failure (WET-HF) registry. Further,
we sought to evaluate the significance of CS according to
phenotype of HF: that is, HFrEF or HFpEF.

Methods

Study Design

The WET-HF Registry is an ongoing, prospective, multi-
center cohort registry designed to collect data on the clinical
background and outcome of patients hospitalized for
ADHEF.%7 A total of 4,000 consecutive patients who were
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Figure 1. In-hospital treatment in acute decompensated heart failure patients according to Clinical Scenario (CS) group. IABP,
intra-aortic balloon pump; NIPPV, non-invasive positive pressure ventilation; PDEI, phosphodiesterase-Ill inhibitor. *P<0.05,
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admitted to hospitals participating in the multicenter
WET-HF Registry for ADHF between January 2006 and
December 2017 were enrolled. Data are collected by trained
personnel from the patient charts and entered using a
Web-based electronic data capture system. ADHF was
defined as rapid-onset HF or a change in the signs and
symptoms of HF requiring urgent therapy and hospitaliza-
tion, based on the Framingham criteria.? Patients presenting
with ACS or isolated right-sided HF were excluded. The
clinical diagnosis of ADHF was made by the individual
cardiologists at each institution. Exclusive on-site auditing
by the investigators (Y. Shiraishi and S.K.) ensured proper
registration of each patient. Before the launch of the WET-
HF registry, information on the objective of the present
study and its social significance and an abstract were
provided for clinical trial registration with the University
Hospital Medical Information Network (UMINO000001171).
The study protocol was approved by the institutional
review boards at each site, and research was conducted in
accordance with the Declaration of Helsinki. Written and/
or oral informed consent were obtained from each subject
before the study.

Subjects

After excluding 8 cases of missing SBP data at admission
(1.0%), a total of 3,992 subjects were available for analysis.
Based on SBP at admission, the subjects were classified
into 3 groups: CS1, SBP 2140mmHg, n=1,862 (46.6%);
CS2, 100<SBP<140mmHg, n=1,779 (44.6%); and CS3,
SBP <100mmHg, n=351 (8.8%).

In-hospital treatment for ADHF such as i.v. agents and
non-pharmacological therapy was recorded. Carperitide is
an i.v. recombinant atrial natriuretic peptide approved
only in Japan for ADHF, whereas nesiritide (a recombinant
B-type natriuretic peptide) is available in USA, Argentina,
Columbia, Switzerland, and Israel.” The expected cardio-
vascular effects of carperitide are vasodilation and sympa-
thetic tone reduction in the peripheral vasculature.

Outcomes

We collected the data on in-hospital mortality as a short-
term outcome measure. The subjects were also followed up
after discharge for the primary endpoint, defined as all-
cause death or re-hospitalization for ADHF in <1,000 days
as a long-term outcome measure.

Statistical Analysis

In this study, we defined HFpEF as HF with left ventricular
ejection fraction (LVEF) 250%, HFrEF as HF with LVEF
<40%, and HF with mid-range ejection fraction (HFmrEF)
as HF with LVEF 40-49%.! Continuous variables are
presented as median (IQR). Kruskal-Wallis test was used
to evaluate the differences between the 3 CS groups, and
when it was significant, Steel-Dwass test was additionally
done to compare each CS group. To explore the effect of
CS or CS-guided in-hospital treatment on in-hospital
mortality as a short-term outcome, multivariate logistic
regression analysis was performed for the overall popula-
tion and each CS subgroup adjusting for covariates such
as age, gender, LVEF, hemoglobin (Hb), estimated glo-
merular filtration rate (¢GFR), and total bilirubin (TB).
For survival analysis, Kaplan-Meier curves and log-rank
test were used to assess the statistical difference in event-
free survival from primary endpoint or re-hospitalization
for ADHF between the 3 CS groups. Cox proportional
hazard model analysis was performed to determine the
independent predictors of primary endpoint or re-hospital-
ization for ADHF. To test the prognostic significance of
CS, other potential confounding factors, including in-
hospital treatment, were used as covariates. Multiple
regression analysis was performed to identify the factors
related to CS. Covariates such as age, gender, body mass
index (BMI), LVEF, Hb, eGFR, TB, and LV end-diastolic
diameter (LVDd) were included as independent variables
in this model. All statistical analysis was performed with
IBM SPSS Statistics, version 24 (Armonk, NY, USA).
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Figure 3. Multiple logistic regression analysis for in-hospital mortality in acute decompensated heart failure patients according to
(A) CS1, (B) CS2 and (C) CS3 group. The odds ratio was adjusted for age, gender, left ventricular ejection fraction, hemoglobin,
estimated glomerular filtration rate and total bilirubin. Abbreviations as in Figure 1.

Results

CS: Baseline Characteristics and In-Hospital Treatment

The subject baseline characteristics are listed in Table 1. At
baseline, age was younger, although de novo ADHF was
less common, in more advanced CS. Heart rate (HR) at
admission was lower in more advanced CS. The findings
related to pulmonary congestion, such as paroxysmal noc-
turnal dyspnea, orthopnea, and crackles, and that related
to fluid retention such as leg edema were less common in
more advanced CS. Conversely, cold extremities were
more common in more advanced CS. LVEF was lower,

and LVDd and LV end-systolic diameter (LVDs) were
larger in more advanced CS.

The in-hospital treatment in each CS group is shown in
Figure 1. The use of loop diuretics, nitrates, carperitide,
and respirator including non-invasive positive pressure
ventilation were more common, and the use of inotropes/
vasopressors and intra-aortic balloon pump (IABP) was
less common in CS1 (CS1/2/3: furosemide, 69/67/62%,
P=0.0305; nitrates, 44/13/9%, P<0.001; carperitide,
54/46/30%, P<0.001; respirator, 27/13/15%, P<0.001; phos-
phodiesterase-IIl inhibitor (PDEI), 2/3/8%, P<0.001;
catecholamine, 11/16/34%, P<0.001; IABP, 2/2/4%, P=0.02,
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Figure 4. Kaplan-Meier curves for (A) primary endpoint (composite of all-cause death or re-hospitalization due to acute decom-
pensated heart failure [ADHF]), (B) all-cause death, and (C) re-hospitalization for ADHF according to Clinical Scenario (CS) group.
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Figure 5. Kaplan-Meier curves for (A-C) primary endpoint (all cause death and re-hospitalization due to ADHF), (D-F) all-cause
death, and (G-I) re-hospitalization for ADHF, in patients with (A,D,G) heart failure with reduced ejection fraction (HFrEF; LVEF
<40%); (B,E,H) heart failure with mid-range ejection fraction (HFmrEF; LVEF 40-49%); and (C,F,l) heart failure with preserved
ejection fraction (HFpEF; LVEF >50%), according to CS group. Abbreviations as in Figure 4.
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Table 2. Multivariate Indicators of Primary Endpointt in ADHF Patients
Characteristics Overall
HR 95% CI P-value
Age 1.025 1.019-1.031 <0.001
Gender (female) 1.011 0.897-1.138 0.861
BMI 0.974 0.959-0.989 <0.001
AF 1.168 1.040-1.312 0.009
CS <0.001
(8-1) 1.614 1.312-1.973 <0.001
(3-2) 1.429 1.177-1.724 <0.001
Hb 0.913 0.887-0.940 <0.001
eGFR 0.990 0.987-0.993 <0.001
LVEF 0.988 0.984-0.992 <0.001
Furosemide (i.v.) 1.060 0.940-1.198 0.343
Nitrates 0.855 0.735-0.993 0.042
PDEI 1.395 0.991-1.964 0.056
Catecholamine 1.035 0.870-1.230 0.698
NIPPV/Respirator 1.098 0.945-1.276 0.224

tComposite of all-cause death or re-hospitalization due to ADHF. NIPPV, non-invasive positive pressure ventilation;
PDEI, phosphodiesterase-lll inhibitor. Other abbreviations as in Table 1.

Figure 1). The use of percutaneous cardiopulmonary
support was similar between the 3 CS groups (CS1/2/3:
0.5/0.5/0.3%, P=0.864).

CS and In-Hospital/Long-Term Qutcome

Crude in-hospital mortality was higher in more advanced
CS (Table 1). On logistic regression analysis CS3 was inde-
pendently associated with higher in-hospital mortality
after adjustment for covariates, including in-hospital treat-
ment strategies (CS3-1: OR, 2.98; 95% CI: 1.62-5.69,
P<0.001; CS3-2: OR, 1.83; 95% CI: 1.07-3.11, P=0.03;
Figure 2). Although catecholamine use was associated
with higher in-hospital mortality in all CS groups, i.v. loop
diuretics were associated with in-hospital death only in
CS3. (Figure 3). The reduction of body weight (ABW) at
discharge was the largest in CS1 (Table 1). After discharge,
the primary endpoint of all-cause death or re-hospitaliza-
tion for ADHF was more common in CS3 compared with
CS1 and CS2 (P<0.001, log-rank test, Figure 4A). Both
all-cause death and HF re-hospitalization were also more
common in CS3 (all-cause death, P<0.001, Figure 4B; HF
re-hospitalization, P<0.001, Figure 4C).

CS in HF According to EF Status

Although the occurrence of the primary endpoint was
more common in more advanced CS in the HFrEF and
HFmrEF subgroups, there was no significant difference
between the CS groups in HFpEF (HFrEF, P<0.001;
HFmrEF, P=0.018; HFpEF, P=0.101, Figure SA-C).
All-cause death was more common in more advanced CS
in all of the 3 subgroups (Figure SD-F). Although re-
hospitalization for ADHF was also more common in more
advanced CS in HFrEF, this was not significantly different
in HFmrEF or HFpEF (HFrEF, P<0.001; HFmrEF,
P=0.085; HFpEF, P=0.20, Figure 5G-I). On Cox propor-
tional hazard model analysis, CS was an independent
predictor of primary endpoint, even after adjusting for
covariates, including in-hospital treatment (Table 2). CS
was an independent predictor of primary endpoint in
HFrEF (P=0.037) and HFmrEF (P=0.033), but it was not

significant in HFpEF (P=0.074, Supplementary Table).

Factors Related to CS

Although CS aids in navigating the initial treatment
strategies, the mechanisms underlying the differentiation
of the CS categories remain unknown. Therefore, we
sought to determine the factors associated with CS. On
multivariate analysis age, BMI, TB, and LVEF were asso-
ciated with CS (Figure 6A). Lower LVEF was associated
with more advanced CS in HFrEF, but not in HFmrEF or
HFpEF (Figure 6B-D). Larger LVDd was associated with
more advanced CS in HFrEF. Conversely, however,
smaller LVDd was associated with more advanced CS in
HFpEF (Figure 6B,D). Neither LVEF nor LVDd was
associated with CS in HFmrEF (Figure 6C).

Discussion

Since Mebazaa et al proposed the CS classification a
decade ago, this system has been widely utilized in actual
clinical settings such as emergency rooms and intensive
care units. Despite this, to date there have been no studies
that have validated its clinical use in the real world. In the
present study, we reported 4 main fin dings. First, the
ADHEF patients in the 3 CS groups had substantially
different clinical presentations, including baseline charac-
teristics and in-hospital treatment strategies. For example,
whereas CS1 was characterized by reduced HF severity
(e.g., higher LVEF), and the physical fin dings related to
pulmonary congestion, CS3 was characterized by more
severe disease and frequent cold extremities representing
low output, in line with previous reports.!-14 This suggests
that CS is likely to be associated with the HF phenotype
and cardiovascular reserve and to represent the primary
pathophysiologic problems of each patient. Of note, unlike
the initial proposal by Mebazaa et al,> CS1 was the most
closely associated with flu id retention such as leg edema
and ABW, assuming flu id excretion after ADHF treat-
ment. Second, CS predicted both in-hospital outcome and
future clinical adverse events, even after adjustment for
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Figure 6. Multiple regression analysis for CS in (A) the overall ADHF patient group; (B) the HFrEF subgroup; (C) the HFmrEF
subgroup; and (D) the HFpEF subgroup. Age, gender, body mass index (BMI), hemoglobin (Hb), total bilirubin (TB), estimated
glomerular filtration rate (eGFR), left ventricular ejection fraction (LVEF) and left ventricular end-diastolic diameter (LVDd) were
included as independent variables in this model. Abbreviations as in Figures 4,5.

CS-guided in-hospital treatment strategies that can poten-
tially affect them.81516 Third, the prognostic importance of
CS was less significant in HFpEF. Fourth, CS was related
to various factors, including age, BMI, and LVEF. In
HFrEF, CS was associated with measures of LV remodeling,
such as LVEF and LV chamber size. On the basis of these
fin dings, we concluded that CS was both a helpful measure
to guide the early in-hospital management strategy and
also a predictor of short-term and long-term clinical
outcome. Although some HF risk scores such as the Seattle
Heart Failure Model!'” have been developed and are helpful
to predict long-term outcome, CS is a simpler predictor
suitable for prompt evaluation of patients with ADHF. To
the best of our knowledge, this is the first study to validate
the clinical use of CS in the real world and its value for the
characterization of patients with ADHF.

Flu id Retention and Diuretic Use in CS1

The practical recommendations by Mebazaa et al stated
that minimal systemic edema is present in CS13 based on
the data from the OPTIMIZE-HF registry,'! and they
designated it as “vascular failure”, representing inappro-
priate vascular constriction. In the present study, however,
the higher percentage of leg edema and diuretic use was
noted in CS1; and ABW, assuming flu id excretion after
ADHF treatment, was also the largest in CS1 (Table 1).
CS1 includes older patients (Table 1; Figure 1), in line with

the fin dings in another Japanese HF cohort.!® It might be,
at least partly, explained by the distinct dietary pattern of
high salt intake in Japanese people, especially in the
elderly,! leading to retention of sodium and volume
overload.?” Given that increased L'V wall stiffness inevitably
accompanies arterial stiffening according to LV-arterial
coupling,?! in such cases volume overload can easily lead
to elevated blood pressure via elevated LV end-diastolic
pressure. From these fin dings, CS1 might be more associ-
ated with flu id retention representing increased preload
and elevated LV end-diastolic pressure than initially
proposed. Of note, the impact of diuretic use on in-hospital
death was not significant in CS1, although it was in CS3
(Figure 3). Therefore, for patients in CS1, diuretics, which
have no negative impact on in-hospital outcome (Figure 3A),
should be used appropriately according to the degree of
volume retention, contrary to the recommendation by
Mebazaa et al. Diuretics, however, might have a low priority
as initial treatment because a nitrate-predominant strategy
was shown to be superior to a diuretic-predominant one in
terms of improvement of oxygen desaturation and subse-
quent need for mechanical ventilation.2

Inotropes in CS

CS3 was characterized by more severe disease and frequent
cold extremities representing low output. Further, the
negative impact of catecholamines and PDEI on short-term
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outcome was less significant in more advanced CS
(Figure 3). In particular, PDEI did not lead to increased
mortality in CS3 (Figure 3C). These findings might support
the recommendation from Mebazaa et al that inotropes
can be used in some patients mainly in CS3, although we
could not precisely examine the appropriateness of each
treatment strategy because of the observational nature of
the study.

LV Chamber Size as a CS-Related Factor in HFrEF and
HFpEF

Given that CS was found to predict the future clinical
outcome in subjects with ADHEF, it is intriguing to explore
what factors are related to CS. In the present study,
multiple regression analysis indicated that various factors,
including age, BMI, and LVEF, were related to CS. In
HFrEF patients, lower LVEF and larger LV dimension,
which precisely represent the disease process of LV remod-
eling in HFrEF,2 were associated with advanced CS.
Conversely, in HFpEF patients, smaller LV size was asso-
ciated with advanced CS. In HFpEF, unlike HFrEF, the
time course change and the significance of LV chamber
size in the disease process are controversial and not well
established.?*26 A smaller LV chamber might be associated
with a lower cardiovascular functional reserve in HFpEF
possibly through impaired LV diastolic function, given
that a smaller LV chamber might be associated with lower
stroke volume? or exercise intolerance® in patients with
HFpEF.

Significance of CS in HFrEF and HFpEF

LV remodeling in HFrEF is characterized by depressed LV
systolic function and LV chamber dilatation.?3? A more
remodeled LV generally represents an advanced disease
process. In the present study, in HFrEF patients, the LV
diameter was larger and LVEF was lower in more
advanced CS, which suggests that CS might be correlated
with advanced LV remodeling: in other words, with the
severity of HF. Moreover, CS was an independent predictor
of primary endpoint in this subgroup. CS did, however,
fail to predict outcome in HFpEF. The mechanism under-
lying the differing prognostic impact of CS remains
unknown. We initially speculated that it might be derived
from the higher proportion of valvular heart disease
(VHD) in HFpEF. Although the analysis was conducted
after excluding patients with VHD, again CS failed to
predict the primary endpoint in HFpEF (data not shown).
As noted, the cardiac remodeling process in HFpEF is still
obscure.2#26 Also, it has been proven that extra-cardiac
burden is more significant in HFpEF than HFrEF.3031
Given that the patients were older, and that comorbidities
such as atrial fibrillation (AF) and anemia were more
common in patients with HFpEF in line with previous
studies,303! these additional factors might also substan-
tially affect the long-term clinical outcome. These issues
might lead to the less significant prognostic value of CS in
HFpEF.

Study Limitations

There are several limitations in this study. First, although
we saw a difference in the in-hospital treatment strategies
between the 3 CS categories, we could not examine their
appropriateness for each patient because it was an obser-
vational study. Second, although CS was originally intended
to create a guide for early management strategy for

ADHF, we do not have data related to the time course of
in-hospital treatment (e.g., first- and second-line therapy).
Third, in the subgroup analysis, the number of patients
was relatively small for comparison of the 3 CS groups,
especially in the HFmrEF group. Fourth, most partici-
pants in the present study were Japanese. Caution is thus
needed when applying these results to ADHF patients in
other regions. Fifth, although we sought to characterize
ADHEF patients by CS, patients with ACS (CS4) or isolated
right-sided HF (CS5) were excluded. Sixth, given that this
registry was organized to elucidate the characteristics and
prognosis of ADHF patients from a different point of view
and it does not solely focus on the blood pressure, the
method of blood pressure measurement was not unified in
this study.

Conclusions

CS was simple and useful to predict short-term and long-
term clinical outcome in patients with ADHF. In HFrEF,
CS was closely associated with LV remodeling, and it
predicted in-hospital mortality and future clinical adverse
events. Although, in HFpEF, its prognostic value was
limited in contemporary clinical practice, those patients
with a small LV chamber might need to be managed care-
fully. Further investigation is needed to elucidate the
mechanism of the differing prognostic impact of CS on
clinical outcome between HFrEF and HFpEF.
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