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Abstract. Introduction: Risk stratification in heart failure with preserved ejection fraction
(HFpEF) remains inconsistent in routine care despite multiple prognostic scores. Key controversies
persist. One concerns broad, clinically derived scores versus pathophysiology-grounded tools,
including diagnostic frameworks used pragmatically for prognostication. Another concern is the
distinction between static baseline risk and dynamic risk states that change across hospitalization and
follow-up. Methods: We performed a narrative, comparative synthesis of clinician-usable prognostic
instruments in HFpEF across conceptual domains and care settings. We extracted study context,
endpoints, follow-up, and performance metrics. We emphasized feasibility and clinical interpretability.
Results: Across studies, discrimination of baseline-only clinical instruments is generally moderate.
Performance is often higher for tools that reflect congestion and physiological changes, particularly
when reassessed at clinically meaningful time points. Discharge lung ultrasound B-lines, reflecting
residual pulmonary congestion, frequently predict early post-discharge events. Immuno-nutritional
indices derived from routine laboratory tests provide a complementary prognostic signal, especially in
older or recently hospitalized patients. Serial trajectories appear more informative than single
measurements. Patient-reported health adds independent prognostic information and supports risk
communication. Diagnostic frameworks can stratify risk when constituent data are available, and
phenotype distributions are compatible, but transportability and calibration remain recurrent limitations.
Conclusion: HFpEF prognostication is best supported by a layered, phenotype-aware strategy.
This approach integrates global clinical risk, selected biomarkers, discharge congestion assessment,
and serial reassessment, rather than relying on a single score.

Keywords: heart failure with preserved ejection fraction, prognosis, prognostic scores, risk
stratification, congestion, nutritional status.

What is new? What is important?

by setting and endpoint.
predict early post-discharge events.
tracked serially.

remain constraints.

* Baseline bedside scores show moderate discrimination in heart failure with preserved ejection fraction (HFpEF) and vary
» Dynamic risk states outperform static risk labels. Discharge lung ultrasound B-lines quantify residual congestion and
» Low-cost immuno-nutritional indices and patient-reported health add independent prognostic information, especially when

* Diagnostic frameworks can stratify risk when complete components are available, but transportability and calibration

INTRODUCTION

Heart failure with preserved ejection fraction
(HFpEF) represents at least half of all heart failure
cases and is increasingly regarded as a major clinical
and public health concern [1]. The syndrome extends
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beyond the preserved left ventricular ejection fraction
to encompass interacting myocardial, vascular, and
extracardiac pro-inflammatory processes that yield
a notably heterogeneous clinical phenotype [2].
Patients frequently present with multiple comorbidities,
such as hypertension, diabetes mellitus, obesity, or
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chronic kidney disease, that complicate both diagnosis
and management [3]. Despite its high prevalence,
HFpEF remains an area of significant uncertainty,
with high rates of morbidity and mortality that
continue to challenge routine care [4].

Accurate prognostic assessment is likely to
support a personalized management approach [5].
High-dimensional prognostic models, including
machine-learning approaches, can achieve excellent
discrimination in controlled datasets, but their
bedside use is limited by data requirements [6].
By contrast, clinical risk scores rely on information
clinicians already collect, so they are fast, transparent,
cost-efficient, and reproducible.

This narrative review was developed to
address a persistent gap in HFpEF care. Numerous
prognostic scores have been published. Their clinical
meaning, however, is often difficult to translate across
settings, and the evidence base is heterogeneous.
Also, cohorts differ in phenotype mix and disease
severity, and endpoints are variably defined.

We therefore focused on instruments that
clinicians can realistically compute in routine practice.
Scores are treated as complementary perspectives
on risk, not as candidates for a single ranking.
We also analyze diagnostic frameworks that are
commonly used to inform prognosis, even though
they were developed for diagnostic evaluation.
This pragmatic repurposing appears increasingly
supported by observational data [7][8], but its
performance remains sensitive to context and
component availability. By comparing areas of
agreement, contradiction, and uncertainty, we aim
to clarify what this literature implies for clinical
decisions.

This integrative narrative review aims to
summarize clinician-usable prognostic scoring systems
evaluated in HFpEF across care settings, highlight
head-to-head comparisons where available and report
key performance metrics (e.g., C-statistic’/ AUC and
risk gradients), and synthesize practical implications
for bedside risk stratification.

METHODOLOGY

This narrative review assesses prognostic risk
scores applied to patients with heart failure with
preserved ejection fraction (HFpEF). We focused
on instruments intended for bedside use rather than
complex prognostic models or machine-learning
approaches.

SEARCH STRATEGY
AND STUDY IDENTIFICATION

A focused search was performed in PubMed
for human studies in adults (>18 years), restricted
to English-language publications from the last 10
years. We used a score-oriented strategy combining
HFpEF terminology with both generic score terms
and commonly cited score names. We excluded
studies that were non-HFpEF-specific, not bedside-
applicable, or based on biomarker-only or high-
dimensional prediction models.

DATA EXTRACTION
AND OUTCOMES OF INTEREST

From each included study, we extracted the
study setting and population, the HFpEF definition
used, the inputs and scoring method for the score,
the endpoints assessed, the follow-up duration when
available, and the reported measures of prognostic
performance. Endpoints of interest included all-cause
death, cardiovascular death, heart-failure hospitalization,
and prespecified composite cardiovascular outcomes.

COMPARATIVE FRAMEWORK
AND STATISTICAL METRICS

Because the included studies differed in cohort
characteristics, endpoint definitions, and follow-
up, we did not pool estimates. Instead, we used a
structured narrative synthesis to compare instruments
across settings and endpoints. Discrimination was
captured using AUC or concordance statistics
(C-statistic/c-index). Strength of association was
summarized using HRs or ORs, retaining the original
scaling. Calibration was recorded when reported.

Findings were interpreted by score domain,
study design (derivation vs validation), cohort setting,
endpoint/time horizon, and feasibility.

REPORTING QUALITY GUIDANCE
AND USE OF GENERATIVE AI TOOLS

To support methodological transparency and
narrative quality, reporting was guided by the Scale
for the Assessment of Narrative Review Articles
(SANRA).

ChatGPT (OpenAl) was used as a language-
support tool for English translation, grammar
correction, and refinement of academic phrasing.
Study selection, data extraction, and interpretation
were conducted by the authors, who assume full
responsibility for the accuracy and scientific integrity
of the final manuscript.
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OVERVIEW OF INCLUDED SCORES
AND COMPONENT DOMAINS

Before detailing individual instruments, Table
1 maps the clinician-usable instruments included in
this review. It summarizes each tool’s conceptual
target and core components, alongside the clinical
context in which it has been evaluated in HFpEF,
such as acute admission triage, early post-
discharge wvulnerability, longitudinal ambulatory
follow-up, or phenotype-specific pathways. The table
also flags an important distinction for interpretation:
several widely used scores were derived in mixed
heart-failure cohorts and only later tested in HFpEF
subsets, whereas other tools were developed or
validated more directly in HFpEF-oriented populations.

This difference has implications for external validity
when results are applied across settings.

Because HFpEF case definitions varied across
included cohorts (e.g., LVEF thresholds, use of
natriuretic peptides, and diagnostic frameworks),
these definitions are summarized in Supplementary
Table 1 to aid interpretation of cross-study
comparisons.

Supplementary Table 2 and 3 summarize
outcome-oriented performance (mortality and
hospitalization, respectively), whereas Table 2
synthesizes comparative applicability across clinical
settings and phenotypes, highlighting when a tool
is most informative and which inputs constrain
bedside feasibility.

Table 1

Main characteristics of prognostic scores

Score (acronym)

Expanded name

Core components

Conceptual domain

Typical setting / use

(concise)
ARIC AD-HFpEF [11] ARIC Acute Age; systolic BP; Acute clinical burden/  Acute HFpEF admission;
Decompensated BUN; sodium; triage 28-day/1-year risk
HFpEF score hypoxia; heart rate; estimate
natriuretic peptides;
anemia; underweight
C2HEST [20] Coronary artery CAD; COPD; Comorbidity / Ambulatory HFpEF
disease; COPD; hypertension; age >75;  systemic burden (TOPCAT) for
Hypertension; prior systolic HF; background risk
Elderly; Systolic HF;  thyroid disease enrichment
Thyroid disease
CONUT Controlling Albumin; total Nutrition— Older / hospitalized or
[21][23][26][27][28] Nutritional Status cholesterol; inflammation post-discharge HFpEF
lymphocyte count
GNRI [22][24][27][28] Geriatric Nutritional Albumin; weight-to- Nutrition— Older/frail; hospitalized

Risk Index ideal-weight term inflammation / frailty or ambulatory HFpEF
GWTG-HF [10] Get With The Age; SBP; BUN; Global clinical risk In-hospital acute HF;

Guidelines—Heart sodium; heart rate; (mixed-EF derivation)  post-discharge risk

Failure risk score COPD; race stratification
H2FPEF Heavy; Hypertensive; BMI >30; >2 Diagnostic framework  Ambulatory/inpatient

[13][14][15][16][17]

Atrial fibrillation;
Pulmonary
hypertension; Elder;
Filling pressure

antihypertensives; AF;
PASP/PH; age >60;
E/e’

repurposed for
prognosis

HFpEF; useful when
stress testing unavailable

HFA-PEFF [14][15][17]

Heart Failure
Association Pre-test
assessment,
Echocardiography &
NP, Functional
testing, Final
acetiology

Echo + NP domains;
functional testing
(step-3) when
available

Diagnostic framework
repurposed for
prognosis

Suspected/confirmed
HFpEF; prognostic value
highest with complete
work-up

KCCQ [33]

Kansas City
Cardiomyopathy
Questionnaire
(incl. KCCQ-12)

Patient-reported
symptoms, function,
quality of life

Patient-reported health
status

Ambulatory/chronic HF
(incl. HFpEF subsets) for
outcome prediction and
communication




Prognostic Scoring Systems in Heart Failure with Preserved Ejection Fraction

65

Table I (continued)

LUS B-lines [19] Lung ultrasound B-line burden at Congestion Discharge risk
B-line count discharge (residual physiology stratification after acute
pulmonary HF (including HFpEF)
congestion)
MAGGIC [9][17] Meta-Analysis Demographics; Global clinical risk Chronic HF; validated in
Global Group in clinical status; (mixed-EF derivation)  HFpEF subsets;
Chronic HF risk comorbidities; longitudinal risk
score therapies (standard
MAGGIC variables)
MEDIA [18] MEDIA PASP >40; IVC Echocardiography- Acute HFpEF and stable
echocardiographic collapsibility <50%; only hemodynamic outpatient HFpEF
score average E/e’ >9; burden
lateral s" <7
mGPS [29] Modified Glasgow C-reactive protein; Inflammation— Ambulatory HFpEF;
Prognostic Score albumin nutrition 12-month outcomes

NRS-2002 [30]

Nutritional Risk
Screening 2002

BMI; weight loss;
intake reduction;
disease severity

Bedside nutrition
screening

Acute HFpEF
admissions; in-hospital
risk (sex-specific effects)

SHFM [9] Seattle Heart Failure Clinical variables; Global clinical risk Chronic HF; comparator
Model labs; therapies; device  (mixed-EF derivation)  in HFpEF validation
therapy (model inputs) work
TRI[12] TIMI Risk Index Heart rate x (age/10)*2  Ultra-parsimonious Acute HFpEF admission;
+ systolic BP acute triage in-hospital mortality
triage
HALO [31] HFpEF survivAL Clinical severity; Multimodal HFpEF Recently hospitalized

hOspitalization
(HALO) score

echocardiographic
burden; natriuretic
peptide load; prior HF
hospitalization count

event risk (survival +
recurrent admissions)

HFpEF; post-discharge
risk stratification for
survival and future
admission burden

WATCH-DM [32]

WATCH-DM risk
score

Age; BMI; BP; fasting

glucose; creatinine;
HDL-C; QRS; prior
MI/CABG

Phenotype-specific
(diabetes)

T2DM + HFpEF at
discharge; ~1-year
mortality

Abbreviations: AF — atrial fibrillation; BMI — body mass index; BNP — B-type natriuretic peptide; BUN — blood urea nitrogen;
CONUT - Controlling Nutritional Status; CRP — C-reactive protein;, GNRI — Geriatric Nutritional Risk Index; HALO — HFpEF
survivAL hOspitalization; HFpEF — heart failure with preserved ejection fraction; IVC — inferior vena cava; KCCQ — Kansas City
Cardiomyopathy Questionnaire; LUS — lung ultrasound; LVEF — left ventricular ejection fraction; mGPS — modified Glasgow
Prognostic Score; MLHFQ — Minnesota Living with Heart Failure Questionnaire; NT-proBNP — N-terminal pro—B-type natriuretic
peptide; PASP — pulmonary artery systolic pressure; PNI — Prognostic Nutritional Index; TRI — TIMI Risk Index.

GLOBAL CLINICAL RISK SCORES
USABLE AT THE BEDSIDE

MAGGIC (Meta-Analysis Global Group in
Chronic Heart Failure) and GWTG-HF (Get With
The Guidelines—Heart Failure) remain common entry
points because they can be calculated quickly,
using variables that are usually available early in
care. Both tools were derived in broader, mixed—
ejection fraction heart-failure populations. Most
HFpEF evidence therefore reflects subgroup
validation, not HFpEF-only derivation. This may
partly explain why discrimination in HFpEF tends
to land in the moderate range, with calibration and

risk separation varying across settings and endpoints
(see Supplementary Table 2 and Supplementary
Table 3) [9][10]. MAGGIC appears to retain
prognostic value in HFpEF, particularly once
natriuretic peptide information is incorporated,
although the incremental benefit may depend on
cohort severity mix and endpoint definition (all-
cause vs HF-specific hospitalization; first vs
recurrent events) [9]. Where head-to-head data are
available, MAGGIC performs similarly to other
established global models in HFpEF. In the Rich
et al. [9] validation cohort, discrimination for
all-cause death was MAGGIC C-statistic 0.74
(95% CI 0.68-0.80) versus SHFM 0.72 (95% CI
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0.67-0.78), with BNP alone performing comparably
(0.76; 95% CI1 0.70-0.81).

GWTG-HF, developed for in-hospital risk
stratification in acute heart failure, appears to carry
forward clinically meaningful stratification after
discharge in HFpEF, but reported performance
varies with acuity at index admission, comorbidity
burden, and local discharge practices [10].

For acute triage, the ARIC AD-HFpEF
(Atherosclerosis Risk in Communities Acute
Decompensated HFpEF) score is conceptually distinct
because it was designed around HFpEF admissions
and short-to-intermediate follow-up. It formalizes
what many clinicians already use implicitly at
presentation, such as blood pressure, renal indices,
oxygenation, natriuretic peptides, and markers of
frailty [11]. The TIMI Risk Index (TRI) pushes
simplicity even further. It uses only heart rate, age,
and systolic blood pressure and still appears to
identify a higher in-hospital mortality risk in acute
HFpEF, making it attractive when time and data
are limited [12]. The trade-off is predictability.
TRI is best suited for front-end triage, not
longitudinal risk (Supplementary Table 2) [12].

DIAGNOSTIC SCORES REPURPOSED
FOR PROGNOSIS

Diagnostic frameworks in HFpEF are
increasingly used to estimate prognosis, although
they were designed for case identification rather
than outcome prediction. H2FPEF and HFA-PEFF
are primarily diagnostic decision-support tools.
Therefore, their prognostic use in established HFpEF
should be considered off-label and interpreted with
caution. This repurposing is still understandable.
These scores capture pathophysiology linked to
HFpEF events and can be calculated from routine
clinical data collected during evaluation. Across
ambulatory and inpatient cohorts, H2FPEF (Heavy,
Hypertensive, Atrial Fibrillation, Pulmonary
Hypertension, Elder, Filling pressure) generally
stratifies risk of death and heart-failure hospitalization,
and higher scores align with worse physiology,
including exercise limitation and adverse
hemodynamics [13][14]. However, cohorts differ
in atrial fibrillation prevalence, obesity distribution,
and diagnostic work-up. As a result, score
distributions and observed risk gradients may shift
even when the same cut-points are applied.

Head-to-head comparisons often favor H2FPEF
over the HFA-PEFF algorithm when step-3 (stress)
testing is unavailable, likely because H2FPEF

can be computed from routine clinical data and
resting echocardiography alone [14][15]. HFA-PEFF
comprises Heart Failure Association-led pre-test
assessment, echocardiography and natriuretic peptides,
functional testing, and final etiologic classification.
As summarized in Table 2, the apparent prognostic
separation of these diagnostic frameworks is strongly
conditioned by feasibility. Still, HFA-PEFF has
prognostic value when natriuretic peptide data and
stress-echocardiography components are obtained.
Practical barriers and variable discrimination across
settings may limit its use as a stand-alone tool [15].
In a hospitalized HFpEF cohort, the H2FPEF score
correlated inversely with peak left-atrial strain
and identified a higher risk of death or HF
hospitalization, suggesting that H2FPEF continues
to track atrial remodeling and carries prognostic
information when stress testing is not feasible [16].
Przewlocka-Kosmala et al. [17] studied patients
with exertional dyspnea and suspected HFpEF.
In that head-to-head comparison, discrimination
was similar for MAGGIC, H2FPEF, and step-2
HFA-PEFF (Harrell’s C = 0.637, 0.644, and 0.638,
respectively), whereas incorporating step-3 exercise
data improved discrimination (Harrell’s C = 0.715)
[17]. This finding is setting-dependent (suspected
HFpEF physiology cohort) and constrained by
eligibility, because only patients in sinus rhythm
were included (see Supplementary Table 2 and
Supplementary Table 3).

IMAGING AND FUNCTIONAL
CONGESTION METRICS

Echo-anchored tools are often appealing in
HFpEF because they target filling pressures,
pulmonary hypertension, and systemic congestion,
which are processes that are tightly linked to
decompensation and subsequent hospital admission.
The MEDIA score, based on pulmonary artery
systolic pressure, inferior vena cava collapsibility,
E/e', and lateral s, offers a compact way to
translate a multiparametric echocardiogram into a
structured risk estimate [18]. Its reported performance
differs by setting. In acute HFpEF, higher scores
are more strongly associated with short-term
mortality. In stable outpatients, the signal shifts
toward future heart-failure  hospitalization
(Supplementary Table 2 and Supplementary
Table 3) [18]. This pattern suggests setting-
dependent prognostic meaning.

Because HFpEF events are closely linked to
congestion, markers of residual hemodynamic
burden at discharge carry prognostic weight. Lung
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ultrasound (LUS) B-lines quantify pulmonary
congestion. In acute HFpEF, a high B-line burden
at discharge predicts 6-month rehospitalization or
death and, in several analyses, outperforms admission
measures [19]. These results come primarily from
early post-discharge windows and discharge-based
protocols, so they should not be compared directly
with admission-based scores or longer follow-up
cohorts. Combining discharge LUS with BNP
(B-type natriuretic peptide) and diastolic parameters

further improves classification [19]. A simple B-
line count (using a Youden cut-point of 22 B-lines)
can function as an imaging-based risk metric that
complements global scores (e.g., GWTG-HF,
MAGGIC) and HFpEF-specific instruments (MEDIA)
with utility in the vulnerable post-discharge window.
LUS behaves more like a modifiable risk state than
a static label, which may explain its incremental
value when measured at discharge rather than at
presentation (Table 2).

Table 2

Practical applicability of clinician-usable HFpEF prognostic tools across settings and phenotypes

Clinical context Most feasible instruments ‘What they primarily ‘When they tend Key limitations /
capture to add value cautions
Acute admission ARIC AD-HFpEF; GWTG-  Short-term mortality risk Early triage and GWTG-HF derived
triage (HFpEF) HF; TRI [10][11][12] using readily available discharge planning;  in mixed-EF
vitals and labs prioritizing follow-  populations; TRI
up intensity trades physiologic
specificity for
speed
Discharge LUS B-lines (+ BNP/echo)  Residual pulmonary Near-term Requires operator
vulnerability after [19] congestion readmission/death familiarity; cut-

acute HF

risk; decongestion
targets before

points may vary
across protocols

discharge
Ambulatory / MAGGIC (£ BNP); KCCQ  Global clinical burden and  Longitudinal MAGGIC derived
longitudinal risk [91[33] patient-reported status counselling and in mixed-EF

shared decisions;
complements event-
focused tools

cohorts; KCCQ
evidence often
from mixed HF
samples

Echocardiography-
only hemodynamic
burden

MEDIA; H2FPEF (resting
echo) [16][18]

Filling pressure, pulmonary
pressure, venous
congestion, longitudinal
function

When natriuretic
peptides are
equivocal or stress
testing unavailable

Generalizability
depends on echo
quality and cohort
characteristics
(e.g., AF exclusion
in MEDIA
ambulatory
validation)

Older / frail or
recently hospitalized
HFpEF

GNRI; CONUT; mGPS;
NRS-2002
[21][22][23][24][29][30]

Frailty-like vulnerability,
malnutrition, inflammation

Risk refinement
beyond BMI;
identifies patients
who may benefit
from nutritional
evaluation and
closer follow-up

Definitions and
thresholds differ;
readmission
associations may be
less consistent than
mortality

Phenotype-specific

WATCH-DM (T2DM);

Diabetes burden, systemic

Discharge decisions

Derived/validated

pathways C2HEST (comorbidity comorbidity, vulnerability =~ and surveillance in specific cohorts;
burden); nutrition indices affecting rhythm and tailored to may require local
for rhythm pathway recovery phenotype adaptation to
[20][25](32] preserve
performance
Multimodal HFpEF HALO; prior HF Structural/hemodynamic Higher-risk Data requirements
event risk hospitalization count [31] load plus prior events recurrent admission  (echo + biomarkers
phenotype + history); external

validation still
limited

Abbreviations: AF — atrial fibrillation, HFH — heart failure hospitalization; LUS — lung ultrasound; NP — natriuretic peptides.
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PRAGMATIC RISK TOOLS OUTSIDE
HFPEF-SPECIFIC SCORES

Some instruments enter HFpEF practice from
adjacent clinical problems. The C2HEST score,
initially developed to estimate incident atrial
fibrillation, illustrates how a simple comorbidity-
weighted framework may still enrich baseline risk
in HFpEF, with associations extending beyond
rhythm outcomes to death and hospitalization [20].
This should not be overinterpreted as a superior
HFpEF prognostic model. Instead, it may be more
appropriately interpreted as a low-friction baseline
risk layer that reflects age and systemic comorbidity
burden, factors that remain relevant across HFpEF
phenotypes regardless of the dominant HFpEF
mechanism (Supplementary Table 3) [20].

IMMUNO-NUTRITIONAL SCORES
FOR PROGNOSIS

A frequent topic across contemporary cohorts
is that malnutrition and systemic inflammation
carry independent prognostic weight in HFpEF
and can be captured with low-cost indices derived
from routine laboratory testing. GNRI (Geriatric
Nutritional Risk Index), CONUT (Controlling
Nutritional Status), and PNI (Prognostic Nutritional
Index) each associate with mortality and with
heart-failure readmission across several datasets
(Supplementary Table 2 and 3) [21][22][23].
Among these measures, CONUT and GNRI tend
to be most informative in older, hospitalized, or
recently discharged cohorts [22][23]. Outpatient
cohorts often show weaker absolute gradients, and
follow-up horizons vary, limiting direct comparisons
(Table 2).

In TOPCAT-Americas (Treatment of Preserved
Cardiac Function Heart Failure with an Aldosterone
Antagonist-American cohort), roughly one-third of
participants met GNRI criteria for nutritional risk,
and lower GNRI values independently tracked
higher cardiovascular events and mortality [24].
This is trial-derived evidence in a selected
population, not a universal HFpEF registry estimate.
Nutritional risk quantified by CONUT, PNI, and
NRI identified patients at higher risk of adverse
rhythm-related outcomes in an HFpEF cohort
undergoing rhythm control, reinforcing the broader
prognostic role of malnutrition beyond mortality
and HF readmission [25]. That cohort differs by
pathway (rhythm management), endpoint mix,
and comorbidity profile, so results should be
interpreted within that context.

Equally important seems to be the temporal
element. Worsening nutritional trajectories after
discharge or during the index hospitalization (e.g.,
rising CONUT or falling GNRI) are associated
with a higher subsequent risk, whereas improvement
in these indices is associated with fewer later
events (Supplementary Table 3) [26][27][28].

The modified Glasgow Prognostic Score
(mGPS), which integrates CRP (C-reactive protein)
and albumin, appears to add value over NT-proBNP
for predicting 12-month death or HF hospitalization in
ambulatory patients with HFpEF (Supplementary
Table 2 and 3), thereby linking inflammation to
clinically relevant outcomes [29]. Bedside instruments
such as the nutritional index NRS-2002 (Nutritional
Risk Screening 2002) can further identify high-risk
inpatients, particularly men. This finding implies
a sex-specific vulnerability that can be easily
integrated into rutine practice during hospitalization
without additional cost [30]. From an implementation
perspective, these indices are inexpensive and
reproducible.

BIOMARKER-ENRICHED
AND MULTIMODAL HFPEF-SPECIFIC TOOLS

Scores that combine biomarkers, cardiac
structure, and prior clinical events reflect the idea
that HFpEF risk has multiple drivers, so focusing
on a single type of information is unlikely to capture
the full risk profile. HALO is a clear example.
By integrating clinical severity, echocardiographic
burden, natriuretic peptide load, and prior
hospitalizations, it predicts survival and future
admission burden, treating recurrent decompensation
as part of the disease trajectory rather than a
downstream complication [31]. WATCH-DM,
oriented to the diabetic phenotype, uses routinely
available discharge variables and appears to stratify
1-year mortality after HFpEF hospitalization, with
performance comparable to MAGGIC, while being
more explicitly tailored to a cardiometabolic risk
profile [32]. Both tools are most interpretable when
applied to the populations they were tested in
(post-hospitalization cohorts; diabetes enrichment
for WATCH-DM). They are less suited to uniform
application across all HFpEF presentations (see
comparative notes in the tables) [31][32].

Patient-reported health adds a complementary
dimension.  Kansas City  Cardiomyopathy
Questionnaire (KCCQ or KCCQ-12) predicts death
and hospitalization (Supplementary Table 2 and 3).
In a direct comparison, KCCQ showed higher
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discrimination than the Minnesota Living With
Heart Failure Questionnaire (MLHFQ) (C-index
0.702 [95% CI 0.666-0.738] vs 0.658 [95% CI
0.621-0.695]) and a stronger risk gradient per
5-point change in the expected direction (adjusted
HR 0.894 per 5-point KCCQ increase vs 1.077
per 5-point MLHFQ increase) [33]. Higher KCCQ
reflects better health status, whereas higher MLHFQ
reflects worse status. However, studies vary by
instrument version, follow-up, and endpoint definition,
which should be considered when comparing effect
sizes across cohorts.

TEMPORAL TRAJECTORIES
AND PHENOTYPE-AWARE APPLICATION

What happens over time tends to matter more
than a single snapshot. Worsening CONUT or
declining GNRI over months or even within a
single hospitalization independently signals a higher
subsequent risk, whereas stabilization or improvement
appears to attenuate it [26][27][28]. Natriuretic
peptide trajectories show similar dynamics and are
partly captured by HALO via prior admission
count [31]. The practical implication is that risk
assessment should move beyond one-time scoring.
Reevaluate with low-cost indices (CONUT, GNRI),
global tools (MAGGIC, GWTG-HF), and congestion
metrics (LUS B-lines) at clinically meaningful
checkpoints, such as admission, discharge, 30-90
days, and after any re-hospitalization [28] [19].
Such serial assessments are straightforward and
likely to catch turning points that a baseline score
misses.

Building on this emphasis on reassessment, a
layered workflow can align tools with the decision
point. At admission or discharge, a global score
can provide baseline context for triage and early
planning (e.g., MAGGIC or GWTG-HF, and
ARIC/TRI in acute presentations) [9][10][11][12].
At discharge, adding a congestion-focused measure
such as LUS B-lines helps quantify residual risk
that baseline clinical variables may not capture
[19]. During early follow-up (around 30-90 days)
and after any rehospitalization, repeating low-cost
nutrition—inflammation indices (CONUT, GNRI)
and updating biomarker burden can track whether
risk is stable or undergoing meaningful change (see
Figure 1) [26][27][28]. Across cohorts, congestion and
trajectory sensitive measures tend to outperform
baseline-only tools for near-term events.

The choice and sequencing of layers then
become phenotype dependent. In older or frail

patients, nutrition-based scores (GNRI, CONUT,
mGPS) often outperform anthropometrics such as
BMI, which is fluid-sensitive and may miss
sarcopenia. These findings suggest that nutritional
frailty is likely a key driver of events in this
population [21][22] [23] [29]. In phenotype-specific
settings, nutritional indices also inform prognosis:
higher CONUT and lower PNI/NRI were associated
with a greater risk of adverse rhythm outcomes
in HFpEF patients undergoing rhythm control,
supporting the use of nutrition screening to guide
follow-up frequency and intervention thresholds
[25]. In the diabetic phenotype, WATCH-DM
provides a straightforward, diabetes-tailored
stratification tool at discharge. Used alongside
NT-proBNP (N-terminal pro—B-type natriuretic
peptide) and, where feasible, KCCQ, it synthesizes
biological signals with patient-reported outcomes
[32][33]. Sex differences warrant attention as well.
Bedside screening with NRS-2002 uncovers a
pronounced mortality indicator in men during
acute admissions, arguing for sex-aware escalation
of nutritional support [30]. Finally, generalizability
is not guaranteed. When phenotype distributions
differ from derivation cohorts, local recalibration is
preferable [13].

LIMITATIONS

This review is narrative and integrative rather
than a preregistered systematic review, and we
did not pool estimates. The main limitation is
heterogeneity across the underlying studies. Cohorts
differed by setting (hospitalized, post-discharge,
outpatient, trial), HFpEF definitions and diagnostic
work-up, phenotype distributions, and endpoints.
As a result, numerical performance metrics are
not fully comparable, and transportability across
contexts is constrained.

Reporting was inconsistent. Discrimination
was frequently provided, whereas calibration was
variably assessed and rarely standardized. Effect
measures were reported on different scales, and
robust external validation and within-cohort head-
to-head comparisons were limited.

In addition, several tools discussed as prognostic
tools (e.g., H2FPEF and HFA-PEFF) were originally
designed for diagnostic evaluation; therefore, prognostic
use represents off-label repurposing and may be
sensitive to missing components and local phenotype
mix.

Finally, the focus on clinician-usable scores
may underrepresent higher-dimensional models that
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could improve prediction but require infrastructure
and recalibration before routine implementation.

CONCLUSIONS

Baseline clinical scores in HFpEF offer only
moderate discrimination. Performance appears to
improve when assessment reflects what drives
events, such as residual congestion, nutritional or
inflammatory state, and how these change over
time. A layered workflow seems most practical:
start with an implementable clinical or diagnostic

score (MAGGIC, GWTG-HF, H2FPEF/HFA-PEFF),
add natriuretic peptides, check discharge lung
ultrasound for B-lines, and follow simple nutrition
indices plus KCCQ longitudinally. This combination
is feasible, low-cost, and suitable for routine
clinical use. It may support admission triage, early
post-discharge planning, and follow-up. Utility is
likely phenotype-dependent: nutrition-centric indices
are particularly informative in older or frail
patients, while WATCH-DM provides diabetes-
specific stratification.

Layered Risk Reassessment Aligned to Clinical Decision Points

Admission / Discharge

Baseline Risk Context

.
el
o ——
o

Discharge

Residual Congestion

Early Follow-Up & Rehospitalization

Dynamic Risk Reassessment

L

MAGGIC » Lung Ultrasound B-Lines » CONUT

GWTG-HF

ARIC/ TRI (acute)

Global scores support
triage and early planning

Detects risk not captured
by baseline clinical variables

Blomarker Burden

Tracks stability vs.
meaningful change in risk

Risk in heart failure is dynamic—there is a need to move beyond a one-time score!

Figure 1. Layered risk reassessment aligned to clinical decision points.

Introducere: Stratificarea riscului in insuficienta cardiaca cu fractie de ejectie
pastrata (HFpEF) ramdne neuniforma in practica curentd, in ciuda existentei multiplelor
scoruri prognostice. Persista controverse importante. Una dintre acestea priveste utilizarea
scorurilor largi, derivate clinic, comparativ cu instrumentele fundamentate pe mecanisme
fiziopatologice, inclusiv cadrele diagnostice utilizate pragmatic in scop prognostic. O alta
controversd vizeaza distinctia dintre riscul static, evaluat la momentul initial, si starile de
risc dinamice, care se modificd pe parcursul spitalizarii si in perioada de urmarire.

Metode: Am realizat o sintezda narativai comparativa a instrumentelor prognostice
utilizabile in practica clinica la pacientii cu HFpEF, analizate in functie de domeniul
conceptual si contextul de ingrijire. Au fost extrase date privind contextul studiilor,
criteriile de evaluare (endpoints), durata urmaririi si indicatorii de performantd. Am pus
accent pe fezabilitatea utilizarii si interpretabilitatea clinica.

Rezultate: In majoritatea studiilor, capacitatea de discriminare a instrumentelor
clinice bazate exclusiv pe evaluarea initiala este, in general, moderata. Performanta este
adesea superioara in cazul instrumentelor care reflecta congestia si modificarile fiziologice, in
special atunci cdnd sunt reevaluate la momente clinice relevante. Liniile B evidentiate prin
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ecografie pulmonard la externare, reflectand congestia pulmonara reziduald, prezic frecvent
evenimentele precoce post-externare. Indicii imuno-nutritionali derivati din analize de laborator
uzuale ofera un semnal prognostic complementar, in special la pacientii vdrstnici sau
recent spitalizati. Traiectoriile seriate par a fi mai informative decdt determinarile unice.
Evaluarea starii de sanatate raportata de pacient aduce informatii prognostice independente si
sprijina comunicarea riscului. Cadrele diagnostice pot stratifica riscul atunci cand datele
componente sunt disponibile si distributiile fenotipice sunt compatibile, insa transportabilitatea
si calibrarea raman limitari recurente.

Concluzii: Evaluarea prognosticului in HFpEF este optim sustinutd de o strategie
stratificata, adaptata fenotipului. Aceasta abordare integreaza riscul clinic global,
biomarkeri selectati, evaluarea congestiei la externare §i reevaluarea seriald, in locul
utilizarii unui singur scor prognostic.
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Supplementary Table 1

HFpEF definitions used across included studies

Study

HFpEF definition

Rich, 2018 [9]

Framingham HF criteria + LVEF >50%.

Suzuki, 2018 [10]

LVEF >50% (HFpEF subgroup).

Thorvaldsen, 2017 [11]

Acute HFpEF hospitalization; LVEF >50%.

Matsushita, 2025 [12]

Hospitalized HFpEF; LVEF >50%.

Takahari, 2019 [13]

Suspected/exertional HFpEF; preserved EF (LVEF <50% excluded).?

Amanai, 2022 [14]

Symptoms + LVEF >50% + objective elevated filling pressures (exercise E/e’ or PCWP).

Barros, 2025 [15]

HFpEF defined per authors’ diagnostic framework (LVEF preserved).?

Hwang, 2020 [16]

Hospitalized HFpEF; preserved EF (LVEF <50% excluded).

Przewtocka-Kosmala, 2022 [17]

Dyspnea + LVEF >50% + diastolic dysfunction (sinus rhythm).

Coiro, 2023 [18]

Guideline-defined HFpEF; LVEF >50%.

Palazzuoli, 2018 [19]

LVEF >50%.

Liang, 2021 [20]

TOPCAT criteria: LVEF >45% + HF hospitalization or elevated natriuretic peptides.

Chien, 2019 [21]

Acute HF cohort; preserved EF (LVEF <50% excluded).

Nishi, 2019 [22]

Hospitalized HFpEF; LVEF >50%.

Chen, 2023 [23]

HFpEF cohort; preserved EF (LVEF <50% excluded).?

Minamisawa, 2019 [24]

TOPCAT criteria: LVEF >45% + HF hospitalization or elevated natriuretic peptides.

Zhang, 2025 [25]

ESC 2021 HFpEF criteria; additionally H2FPEF >5.

Kitao, 2025 [26]

Framingham HF + LVEF >50% + BNP/NT-proBNP threshold.

Sunaga, 2022 [27]

Framingham HF + LVEF >50% + BNP/NT-proBNP threshold.

Lu, 2025 [28]

PARAGON-HF criteria: LVEF >45% + elevated natriuretic peptides + structural criteria.

Bolat, 2020 [29]

ESC-based: symptoms/signs + LVEF >50% + NP + >1 echo criterion.

Czapla, 2025 [30]

HFpEF diagnosis per ESC 2016 guideline (criteria not restated).®

Schrutka, 2022 [31]

Symptoms/signs + LVEF >50% + diastolic dysfunction + NT-proBNP threshold.

Twakura, 2024 [32]

Acute HFpEF hospitalization; LVEF >50%.

Yee, 2019 [33]

EF >50% (HFpEF) vs EF <40% (HFrEF comparator).

Note: * HFpEF definition not fully restated in the article text; summarized from the authors’ stated diagnostic framework, guideline
reference, or inclusion/exclusion criteria.

Abbreviations: HFpEF — heart failure with preserved ejection fraction; LVEF — left ventricular ejection fraction; NP — natriuretic peptides;
BNP — B-type natriuretic peptide; NT-proBNP — N-terminal pro—B-type natriuretic peptide; PCWP — pulmonary capillary wedge
pressure; NR — not reported in the original article.



S19sqns 43d4H "dNg (43d4H
urenea  *(€20'2L02'T ‘IO %S6) ynm (S08'0-6€20) (43d4H sapnjoul
ansouboud Ureap asned-|[e 1o} 2.1°0 0% panosdug sapnjoul) 1oyod ‘43-paxiw)
abJeyosip-1sod asealoul 4H-91 MO ‘Ureap asneo-|je uonezijendsoy abueyosip 4H 21uoIyd
‘uoneALIap jutod-QT Jad 89G'T 10} (52L°0-6%9°0) skep yreap laye -1s0d abreyosip [oT]
43-paxIN YH :dnoubgns 43d4H £89°0 (1D %G6) 1e15-0 8'G96 Uesi\ JeIpJed pue asned-| | 4H dluolyy  uluonepijeA -150d dH-91MO  8T0Z Mnzng
$3109S |eJauab
0] Je[Iwis
aouewopiad
Jojesedwod "(€02'1-600'T Wazl
‘|ooy abireyosip ‘1D %G6) asealoul uonezijendsoy uoneplfeA  yum 43d4H
pasnoo}  INQ-HOLVM julod-T skep Jaye 43d4H a14193ds abreyosip Wa [eel veoe
-sajeqelq  Jad g0T'T WH paisnipy '¥9°0 10NV 98¢ uBIpa yresp asneo-||v +Ndzl -ad/j0usyd -1s0d -HOLVM eanyem|
21028
ansoubelp
ay) Aq painded
adfousyd  (TOT'T-800'T ‘1O %S6) (dn-moyjoy
FSTIEVEISRETIES] asealoul 4344zH wiay-buoy)
Aew juaipe.d jurod-T Jad €50°T 43d4H uolyepIjeA 43d4H [o1]
ansoubo.d dH pasnlpy dN sleak g Aujeyow asneod-||y pazijendsoH onsoubold  pazijeldsoH 43d4ZH 020z Buemy
Ajferiow wual-buoj-03-winipaw :s340yod abaeyasip-1sod 10 paziendsoH
(souejj18AINs
Bumas ainoe "(189A-T) TL°0 ‘(Aep-82) (e9ueI8AINS (Bumas  Anunwwoo)
10} UoIeALIBp €/°0 :uonepifeA Alunwwod) anoe) suolssiwpe
pelaLIo "(1eah-1) 22°0 ‘(Aep-82) Jeah-1 suolssiwpe uolyepI|eA 43d4H 43d4H [t1] 2102
-43d4H AN 9/°0 :UOnBALISp DNV pue Aep-gz Aj[enow asned-||v 43d4H  + uoneAlag Yy -av JIdV  Uusspfeandoyl
abewn pides (rendsoy-ur)
10} papuajul Ansibal Ansibal
‘usping (820 TYTO'T ‘1D %G56) '(89°0-G9°'0  uonezijendsoy Ansifas ur uonepifea 43d4H [e1] s20¢
Indut moj-enjn uun Y1 Jed 120°T ¥H ‘19 %S6) 99°0 20NV xapu| Ajjepow [endsoy-ul  43d4H andy  /juswdojensa anay [4L  Euysnsie
(pap1nold 2002-SHN
81095 21j1099ds 10} YH/HO
-43d4H [euonUaAUOD OU
uey} Jaypel ‘paniodal
|00} Buiuaa.as sa11|Igeqoid/sppo Apnis (reudsoy-ur)
‘Teubis paseq-|apoLu) uonezifendsoy 43d4H Butusaios 43d4H [o€]
palne.s-xas paynuenb J0N UN Xapu| Aujeuow [endsoy-uj  pazijendsoH  [euonealssqo  pazijendsoH 2002-SYN G20z eldezd
Aifeniow Ajaea pue [e3dsoy-ul :Suoissipe a1ndy
(43-paxiw
SA 43d4H) 10yod
BILIIEN| (31un) syewnlss 10913 uolreuIwLIoSIq dn-mojjo4 jutodpus AyeloN uolye|ndod adA1 Apnis / Bumeas 8102S Apnis

$110409 43d-H U1 $8109S 8|gesn-URIoIulY O ouewIoLad onsouboid :sawoIno AlfeLIoN

2 9|qel Areluswsajddng



(Ajuo (Bunsay
443d-V4H 40} wyiAys snuis) 951019X3)
uolealyiens eaudsAp 1i0yod
panoiduwi [euonIaxa ansoubelp [21] 2202
eiep (g-dais) syuow ynum 43d4H uostredwod 43d4H v[ewsoy|
8s10Jax3 4N L€9°0 -0 slI8lleH 8f Uelps\ ieap AD pajoadsng  peay-0)-pesH pajoadsns JIDOVIN  -BYI0IMIZIg
(Ajuo (Bunsay
443d-V4H 40} wyiAys snuis) 951019X3)
uoledIHIIeNS eaudsAp 1oyod
panoiduwii [euoIIaXd ansoubelp [21] 2202
elep (g-dess) stpuow yum 43d4H uostreduiod 43d4H (¢ dars) e[ewsoy|
9s10J8X3 4N GT.°0 ‘D SllslieH 8 UBIP3IN yieap AD pajadsng  pesy-0)-pesH pajosdsns 443d-V4dH  -BYdopmaziq
(Ajuo (Bunsay
443d-V4H Jo} wiypAys snuis) 9S10J9X3)
uolealynens eaudsAp 10oyod
panoidwi [euoiIaxa ansoubelp [21] 2202
ejep (¢-dass) sypuow yum 43d4H uosedwod 43d4H (z dars) L) |
8s10Jax3 dN 8€9°0 -0 s|lalleH 8f Uelps\ ieap AD pajoadsng  peay-0)-pesH pajoadsns 443d-V4H  -8YoomMazig
(Ajuo (Bunsay
443d-V4H 40} wyiAys snuis) 951919X3)
uonedIeNsS eaudsAp 110409
panoidwi |euonaxa ansoubelp [21] 2202
ejep (¢-dass) syauow gy yum 43d4H uosiiedwod 43d4H L) |
ENRIENE| 4N ¥¥9°0 1D S.]19M0eH ueIpaN y1eap AD pe1adsns  peay-0l-pesH pa1oadsng 43d4ZH  -eYI0pMazag
$140402 uoien|eAs ansoubelq
JEYY:]]
>SI auljaseq se
I4NO suoddns 43d4H
‘110yo2 (swo21n0 AQq) sieak SaW091N0 SeolBWY sIsAjeue (1vodol) [v2]l 6102
[ern abe] 90'¢ €T UH 4N 6'C UBIpSIN D “Ureap asned-||v -1VOdOL  [el]30y-1s0d Hoyoo en L IIND  emesiweulN
uoneuw oyt
sppe abueyo (9e2-99°T
abseyosip-1sod 1D %G6) IYND Jo/pue
‘Juswiaulal 1 NNOD ewdoude Aue (A10108len) (4H
sl paseq UNM yeap asneo-|je sreak 43d4H 4H sishleue -NO9OVHVd) IIND
-Kioosfes 10} /6'T YH paisnipy dN 6°C UelpaN yiesp AD -NOOVYVd el d0y-1sod Hoyoo [en L ‘1INNOD  [82] 20z N1
SHI0Y09 el
(43-paxiw
SA 43d4H) 140402
910UAaH (11un) syewnnss 10813 uoneulwasIq dn-mojjo4 jutodpus Ao uoire|ndod adAy Apnis / Bumes 81005 Apms

(panunuod) g ajqel Areyusws|ddng



SuoISI99p (1esqgns
paJseys pie Aew 43d4H
pue SBW02N0 (60T’ T-SY0'T (19sgns sapnjoul
S101paid snieis ‘12 %G6) asealoul 43d4H uoIe190SSe ‘43-paxiw)
tpreay papodar - O4HIN od-g led  (569°0-T29'0 ‘1D %S6) sapnjout) onsouboud Hoyod [ee]
-jusned L10'T ¥H pasnlpy 899'0 :Xepul-D  srekzordn  juejdsuel/AvAT/RERQ dH PSXIN /UOWEPIBA  4H IU0IyD O4HTIN 6102 39A
SUoISIo3p (19sqns
paJeys pre Aew 43d4H
pue SaWo9INo (¥26:0-98°0 (19sgns sapnjaul
sjo1paid sniels ‘1D %S6) asealoul 43d4H UoI1RId0SSE ‘43-paxiw)
Ureay panodal 000 wod-G sad  (8€2°0-999°0 ‘1D %S6) sapnjour) onsouboud 1oyoo [e€]
-Juslred ¥68°0 YH parsnipy Z0L°0:xepul-y  sieakzordn  juejdsuenygvA/yread 4dH PaXIN /UOHeplleA  4H D1uoJyd (eJol0)Y 6102 33A
uoneALIap
Ajuo-43d4H
uey} Jaypel
uonepifen 195ns
uo saljal su0yod 4H 43d4H  (uosiredwod)
asn 43d4H (08'0-89°0 12 %S6) ¥2°0 Japeoiq uiym  uospedwod  i(43-paxiw) WN4HS
‘uoneALIsp :A1jeniow asneo-|je sleak uonepljea / uolepljen 10oyod ‘(dNg F) [6]
43-paxiN AN 10 onsieIs-0 9'¢ UeaN Anfenow asned-|ly  19sqns 43d4H [eulalx3  dH d1UoIyD DIDOVIN 8102 Uory
sasAjeue 19sqns 43d4H :$140Y0d 43-paxIN
(papinoud
Aujigezijelsush Xapul-Q/DNY ou 110yod
suwi| Auprea ‘UoITRUIWILIOSIP Aioe|nguie 43d4H S1I0y02
J1j01s81p dlelapowl ul Jauoys uanedino 43d4H
10} 110yod (4N 1D %S6 se panodal :Ajuo ‘(uoyoa a|qe1s S1o0yod Alore|nquie
AKioyejnquie £9109S MOJ SA yBiy) uBWalels sl enb) pazijeydsoy) pue 43d4H S$s0.1oe pue [81]
U1 papn|oxa 4v 0T'Z YH pasnlpy payynuenbioN  sieskz o1 dn Uieap asned-||y  pazijendsoH uonepieA  pazijendsoH VIQ3IW €20z 04100
sapndad
IEIIE
Juswajdwod
Aew 0 Sdow Apnis 110yod
uonnusnid  sA (Z SdOW) ¥8°€ pue dNgoud-1N 430d4H onsoufoid 43d4H  (dNgoud-INF) [6z]
uonewweyuj (TSdOW) Zy'zHO  YIM 228'0 ‘65.°0 DNV syjuow g1 yresp asneo-||v Aiojejnquy  [euoneAlssqo  Auoje|nquiy Sdow 020z 1ejog
S10y09 Jusiedinopusiedul paxiw pue Alore|ngquiy
(43-paxiw
SA 43d4H) 140402
EIGIINEN| (1un) syewnss 10943 uolreuIwILISIg dn-mojjo4 jutodpus AujerioN uolye|ndod adA1 Apnis / Bumas 91035 Apnis

(panunuod) g ajqel Areyusws|ddng



‘uB1sap uoIIepIfeA pue ‘SU0Z1Ioy 3w} ‘suoliuLap utodpus ‘suoniuap 43d4H ‘Buies LoY0d Ul SaoUaIaKIP Ag paliwi| S SaIpN]S SSOIOB SUOSLIEAWOD [ea1IaWNU 19311 310N

198449 Arewiwns a|buis e Inoyym saiolaalely/sariohisred Aq Ajuo paliodal Serewniss — 9|geloraxa JON ‘91ewisa JLaWNU € INOYIIM Juswalels aAlelenb

— payynuenb JoN ‘8[onJe [eulblIo 8yl Ul pauiodal 10U — YN ‘011Rl SPPO — YO ‘0l1Rl piezey — YH ‘[eAISIUl 80UBPIJUOD — | ‘aAIND NsLIgIoeIRYd Bultelado JaAI90al aU) JBpuUN BaJE — DNY :SUONRIABIGIY
43d4H Jap|o (pary1oads
unuauiwold  (009'L 2T ID%S6)  "08°0 UILUNGIe+|UND Apms  1ou bumsas)
[eubis Ayre.y %sU IIND ybiy ‘7270 utwngpe skep ansouboud 1oyoo [ez]
-uonuINN 104 G/0°€ YH paisnipy ‘GL°0 IIND :00dNV  G'€0G UBIpsN yieap asned-| v 43d4H  |euoneAlssqo 43d4H IINO 6T0C IUSIN
"(206'0+28°0
uoIssILpeal 12 %G6) ¢98°0 HH
ueyr Jares|d  INd (T26'0-226°0 ‘10
SUOIIBIJ0SSE  94G6) 676°0 HH IUND
Kupenow (S0LT-6TH'T ‘10
'S20IPUI  04G6) GGG'T MH 21095 "($ES'0-6EL°0 1D %S6) Apms
uoninu 1 NNOD :(snonunuod) 682°0 :(Aerow 43d4H yum onsouboid  43d4H yum INd ‘IdND [ez]
anletedwo) uoissaifal X0 asneo-|[e) DNV Jeah T U1eap asneo-|| synpe Jap|0  aAleledwo)d  synpe Jap|o ‘1NNOD €202 Uayd
S110409 43d4H 489410
(43-paxiw
sA 43d4H) Hoyod
910UAaH (21un) syewnnss 10813 uoneulwIsIg dn-mojjo4 1uio0dpua AiferioN uolre|ndod adAy Apmis / Bumes 31023 Apms

(panunuod) z sjgel Areyuswsjddng



gouewlopiad
annesedwod

saouaNul '860'0=d (€TG5S
Aipqisesy  —€/6°0 10 %S6) uonepijeA
paywl €5 SA < JAdACH (952°0-815°0 sjuane ausodwiod  1oyod 43d4H / uosiredwod uoyod 43d4H [s1]
Bunsa) ssens 101 9TE'Z 4H ‘1D %G6) €90 :DNY  Sleakg—¢ ‘uoneziendsoy 4H aAoadsold aAI9adsold aAI09dsold 43d4zH Gz0g sodueg
$140409 43d4H aA19adsoad pue uonenjeas ansoubeiq
(1297
S110409 $s04oR ‘1D %S6) Yresp
AJen suoniuiyep  Jo uonezijendsoy
julodpua AD ansodwod 19sgns
a)sodwod 104 D199VIN yresp 1850Nns 43d4H ‘(33
‘UoneALIBp u1 asealoul (69°0-85°0) sleak 1o uonezijendsoy uonepifen uonepifea -paxiw) 110yod (dNg
43-pXIN - AS-THAd8THH  #90:(10 %G6) ls-O  9'¢ UBay 4H :ausodwo) 43d4H [eusaix3 JHowWoyD  F)JI99VIN  [6]8TOZ UdIy
(s12WINSA 108Yy8
UETTENTETNT] Arewuwns ajbuis
[euipniibuol ou ‘paniodal (abueyd
yum subife SYH o1410ads (A10y0alen) (4H  pue auljaseq)
yoeroludde paseq -f10108e11) sIeak 6'2 43d4H sisAjeue -NOSOVHVd) 1YNS
-Kioyoslel | 3]0e10e.Xo 10N dN ueIpaN uonezifendsoy 4H  4H-NOOVHVd [e14} 20y-3s0d Hoyoo el | 'INNOD  [82] sz0z N1
(62TT'T
10 %56) 22T (0290
uonezifendsoy ~909°0 ‘19 %G6)
Aue '(62'1-10'T 8£9°0 Uoneziendsoy
JUBWYILIUS 10 %G6) ¥T'T asned-|[e {(599'0
YsH Japeoiq uoneziendsoy =1150 ‘1D %G6)
10} pasn aJiay 4H :esealoul 129°0 Uonezifendsoy uonezijendsoy
‘pasnooy-4v  1SIHZO ulod-T 4H :(AG)  sieak L0°€ asneo-|[e 43d4H sisA[eue (Lvodol) [oz]
Alreuibuo  Jed yH peisnlpy DN uapuadap-auul L ueIpa ‘uonezifendsoy 4H 1vodol [eL1] 90y-1s0d 1oyoo [er L 1S3HZO 120z buer
"(UN
1D %G6 110yod
140402 Alojenqure)
Alojenqure uonezifendsoy saysodwod 43d4H suoyoo 43d4H
ul papnjoxe 4v 4H Jo} 110409 Aq pue (Aioejnqurie)  Alojejnqure pue S1I0y02 Alojeinquie [81]
‘001 Ajuo-0yd3  6€°E HYH pasnlpy uN a|qeleA uonezijendsoy 4H pazijeldsoH  ssoJoe uonepije  pue pazijendsoH VIQ3an £20Z 04100
s A1o1e|nquue 3|gels pue s110yod [erd |
(11un) dn julodpua
9J0UAdH aYew3ss 19943 uoleulwIasIg -MoJ|04 uonezijendsoH uoire|ndod adAy Apn1s 140409 / Buimes 31023 Apnms

SLI0Y02 43d-4H Ul $8109S 8|gesn-URIoIuID JO 8duew.oyIad onsouboid -SawooINo 81sodwod pue uonezifeldsoy ainjiey-1uesH

¢ 9|qeL Areluswsajddng



‘(2970

—£2°0 10 %G6)
0%'0 ¥H pasnipe
:uonezijew.ou

3103s LNNOD (22’9
aul|aseq puokag —2€'T "1 %S6) (43d4H
uoneuLIojul /82 ¥H paisnlpe (43d4H (Ansifai) -11Ns¥Nd)
sppe  esk 11 LNNOD skep Lyeap -1Ins¥Nnd) sisAjeue AnsiBal (Aioyoalen) [oe]
abueyo [elas [ewLiouqy YN 78y Ues|N  pue uoissiwpess 4H 43d4H anoy Aioposfes L 43d4H snoy LNNOD G20z 01>
uoneiuasald Jo
A1anss ainyded Yleap asned (dn-mojjo} wiay
Aew 2102s asealoul juiod-T -|1e 10 uonezijendsoy 43d4H uonepljea -Buoy) 43d4H [o1]
ansoubelq 19d 50T ¥H dN sieah g 4H :ansodwo) pazijendsoH ansouboid pazijendsoH 43d4zH 020z Buemy
43d4H (erewnsa 1089
anJe Ul peay-o} Arewuwns ajbuis
-peay paredwod  ou ‘papodal SYH ulwngpe ‘INd
S30IpUI 214193ds-xaput) sAep GGZT uosLedwod ‘1NNOD [12]
uonIINN 3] qe19e.IX3 10N dN uelpsN  uonezifendsoyss 4H 43d4H ainoy peay-0l-pesH 43d4H anoy 1UND 6T0Z UaIYD
S10Y09 8Wos
Ul SUOIIRID0SSE (papinoud
Aupenow 10U 31eWINS
ey Joxesm 109139 £60°0<d)
aq Aew syuIj uo11BId0SSE Apnis ansoufoud 43d4H INd {14ND [e2]
uolssiwpesy 1ueolubIs-UoN N Teak T uolssiwpess 44 43d4H J43pIO [EUOIIBAIBSGO  YIM S)NpE J8P|O :1NNOD £20Z Uayd
S1UBAS 811S0dWI0D puER UoISSIWPERad :S140409 abueyasip-1sod Jo pazijendsoH
uonealIens
ansouboud eaudsAp (Bunsay as1949%8)
panoidwii syjuowl |euonaxa 1104092 2nsoubelp 443d-v4H [271]
(c-dars) STL0 8y ynm 43d4H uostreduiod 43d4H 43d4ZH 70T erewsoy|
Bunsay as1o18x3g 4N —/£9°0 abuel xapur-2 ueIpaIN uonezijendsoy 4H pa1adsns peay-0)-peaH pa1adsns ‘DIDOVIN -BYI0MIZIG
aouewopiad
anneedwod
EERENTTTV]]
Aujiqiseay uonepifen
‘panwi) (969°0-877°0 S1UaA3 a11sodwod 10yod 43d4H / uostiedwod 140yod 43d4H [gT]
Bunsay ssans dN ‘1D %G6) 2/G°0:DNY  Sleake—¢ ‘uonezijendsoy 4H anndadsoid anndadsoid aAn9adsold 443d-V4H Gz0g sodueg
(11un) dn julodpua
910UAa>] alewnss 19943 uoljeuIwLIgSIq -Mmojjo4 uoleziendsoH uone|ndod adAy Apnis 110y09 / Bules 8100S Apnis

(panunuod) € sjqel Areyuswsjddng



"uBIsap UoNEPIeA pUe ‘sUOZIIoY aw ‘suciliulap Julodpua ‘suoniuiep 43d4H ‘Bumas 110yod Ul seousIalIp AQ PalILI| aJe SBIPNIS SS0JO. SUOSLIEAWIOD [BILIBWINU 19311 810N

198449 Arewiwuns ajbuls e Inoynm satiojdaley/sariobaled Ag Ajuo paliodal sejewlss — 9|qeIdrlIxXa JON (91ewWiIsa d1aWNU B INOUIIM JUaWaleIs aAllelljenb — palyiuenb JoN :8o1Le [eulbiio ay) ui
paliodal Jou — YN ‘8Yed 82uspIdUl — Y| ‘01el piezey — YH ‘uonezijeldsoy ainjies Leay — H4H ‘[eAIsiul 80UspIU0d — [ ‘9AIND JNsIIB)orIeyd Buliesado JaAIa0al sy} Japun ease — DNY :SUOIIRIABIOY

(a12WINS8 2LIBWINU

auoje Arewwns ajbuls
auljaseq ueyy 0U ‘suoIeId0SSe (Ae1s Burinp
Jayres abueyo JU3)SISU0D sisAjeue abueyd)
[endsoy-ul Alreuonoaup) skep Tev Ureap pue 43d4H ansoufold 43d4H  INd !LNNOD [22]
saziseydw3 painuenb 10N uN ueIpaIN uonezijendsoy 4H pazijendsoH paseqg-abuey) pazijendsoH ‘18NS 2202 ebeuns
“abeyasip
Je saull-g
2¢ ulod-1no
UapNOA
sansesw (TTT-TTT1D
AJuo-uoissiwpe  94G6) abreyasip 1e
wiopsadino  asull-g feuomppe  (06°0—22°0 ‘1D %G6) (43d4H afreyasip (oyos
Aew uonsabuod 12d 9T'T €80 :(uoneziendsoyas yreap Jo uolssiwpeal pue 4344H)  Apms onsouboid 1e (43-paxiw) ‘dNg F) [67] 8102
ableyosiq  HH 9|qeLeAnINA 4H/uresp) DNV Sywow 9  yuow-9 :ausodwo) 4H 8oy [euoneAISSqO JHanoy  seul-g SN 1jonzzefed
(1un) dn juiodpua
9J0uUkaH aYew3ss 19943 uoleulwIasIg -MoJ|04 uonezijendsoH uoire|ndod adAy Apn1s 140409 / Buimes 31023 Apnms

(panunuod) € sjqel Areyuswsjddng



	02 Art 2
	Supplementary tables art 2

