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Summary

Background: To explore the predictive value of the com-
bined effect of serum Interleukin-1 Receptor-like 1 (IL-
1RL1), dishevelled-associated protein 5 (DAPPERS), and
Metabolic fibroblast growth factor (MFGF) on poor prog-
nosis in patients with heart failure with preserved ejection
fraction (HFpEF).

Methods: The study group comprised 382 HFpEF patients
diagnosed and treated at this facility between July 2023
and August 2025. The control group consisted of 382
additional healthy individuals who were physically exam-
ined at the same hospital during the same time period.
Patients were monitored for a year following their release
from therapy. The poor prognosis group comprised pa-
tients who had adverse cardiovascular events throughout
the follow-up period, while the good prognosis group in-
cluded the remaining patients. Each research participant’s
serum levels of IL1RL1, DAPPER5, and MFGF were as-
sessed using an enzyme-linked immunosorbent assay.
Using multivariate logistic analysis, the factors influencing
the poor prognosis of HFpEF patients were investigated.
A receiver operating characteristic (ROC) curve was de-
veloped to evaluate the predictive value of serum IL1RL1,
DAPPERS5, and MFGF, both independently and in combi-
nation, for a poor prognosis in patients with HFpEF.
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Kratak sadriaj

Uvod: Cilj je bio da se ispita prediktivna vrednost kombi-
novanog dejstva serumskih nivoa receptora sli¢cnom re-
ceptoru za interleukin-1 (IL1RL1), proteina 5 udruzenog
sa »Dishevelled« proteinom (DAPPERS) i metaboli¢kog
fibroblastnog faktora rasta (MFGF) na loSu prognozu kod
pacijenata sa sr¢éanom insuficijencijom sa o¢uvanom ejek-
cionom frakcijom (HFpEF).

Metode: Ispitivanu grupu ¢inilo je 382 pacijenta sa HFpEF
Kojima je uradena dijagnoza i koji su lec¢eni u ovoj usta-
novi u periodu od jula 2023. do avgusta 2025. godine.
Kontrolnu grupu je ¢inilo 382 zdravih ispitanika koji su u
istom vremenskom periodu obavili sistematski pregled u
istoj bolnici. Pacijenti su praceni godinu dana nakon zavr-
Setka le¢enja. Grupu sa loSom prognozom su ¢inili pacijenti
kod kojih su tokom perioda praéenja zabelezeni nezeljeni
kardiovaskularni dogadaji, dok su ostali pacijenti svrstani
u grupu sa dobrom prognozom. Serumski nivoi IL1RL1,
DAPPERS i MFGF odredivani su metodom enzimskog
imunoeseja (ELISA). Multivarijantnom logisti¢kom anali-
zom su ispitivani faktori koji uti¢u na lo$u prognozu kod
pacijenata sa HFpEF. Kori$¢ena je ROC kriva radi procene
prediktivne vrednosti serumskih nivoa IL1RL1, DAPPERS i
MFGEF, pojedina¢no i u kombinaciji, za loSu prognozu kod
pacijenata sa HFpEF.
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Results: While the study group’s serum DAPPERS lev-
el was lower than the control group’s, the study group’s
serum IL1RL1 and MFGF levels were higher. There was
a statistically significant change (P<0.05). When com-
paring serum levels of IL1RL1 and MFGF among indi-
viduals with varying grades of cardiac function, Grade |l
patients had considerably lower levels than Grade Il and
Grade IV patients (P<0.05). Compared with Grade Ill and
Grade |V patients, participants with Grade Il cardiac func-
tion showed considerably higher serum DAPPERS levels
(P<0.05). The poor-prognosis group had 136 patients,
while the favourable-prognosis group had 246. The per-
centage of patients with grade |V cardiac function and the
levels of serum IL1RL1, MFGF, red cell volume distribu-
tion width (RDW), and serum creatinine (Scr) were higher
in the bad-prognosis group, whereas the level of serum
DAPPERS was lower in the good-prognosis group. Multi-
variate logistic regression analysis revealed that elevated
DAPPERS levels were protective factors for poor prognosis
in patients with HFpEF (P<0.05), whereas cardiovascular
function grade IV, elevated RDW, and elevated levels of
Scr, IL1RL1, and MFGF were risk factors for poor prog-
nosis. The results of the ROC curve analysis showed that
the combined prediction of the three indicators for poor
prognosis in patients with HFpEF had an area under the
curve (AUC) of 0.950, which was higher than the AUC of
serum IL1RL1, DAPPERS, and MFGF alone (Z=2.682,
2.706, and 2.714; all P<0.05).

Conclusion: While DAPPERS levels were significantly low-
er in patients with HFpEF, serum levels of IL1RL1 and
MFGF were significantly higher. When all three indicators
are detected together, there is clinical utility in predicting
a poor prognosis in patients with HFpEF.

Keywords: interleukin-1 receptor-like 1, dishevelled-as-

sociated protein 5, metabolic fibroblast growth factor,
heart failure, prognostic predictive value

Introduction

Heart failure is a condition caused by ab-
normalities of the heart, leading to dysfunction of
ventricular contraction and relaxation. The clinical
manifestations include breathing difficulties and fa-
tigue. Because of its high death and disability rates,
it poses a major risk to patient safety (1-2). Half
of all patients with heart failure in clinical practice
have heart failure with preserved ejection fraction
(HFpEF). Although the symptoms resemble those
of heart failure, the left ventricular ejection fraction
(LVEF) is within normal bounds. Its numerous con-
sequences result in a dismal prognosis (3-4). Thus,
in clinical practice, identifying markers that predict
the prognosis of patients with HFpEF is essential for
guiding clinical care and improving patient survival.

The protein soluble growth stimulation ex-
pressed gene 2 (IL1RL1) can bind its receptor and
participate in several pathological processes, includ-
ing the body’s inflammatory response. Research has
indicated that IL1RL1 may play a role in the devel-

Rezultati: Serumski nivo DAPPERS u ispitivanoj grupi je
bio nizi nego u kontrolnoj grupi, dok su serumski nivoi
IL1RL1 i MFGF bili vii u ispitivanoj grupi; razlike su bile
statisticki znacajne (P<0,05). U poredenju serumskih
nivoa IL1RL1 i MFGF kod pacijenata razli¢itog stepena
sréane funkcije, pacijenti sa stepenom Il su imali znacaj-
no nize vrednosti u odnosu na pacijente sa stepenom |ll
i IV (P<0,05). U poredenju sa pacijentima sa stepenom
1T 1V, ispitanici sa sréanom funkcijom stepena Il imali su
znadajno viSe serumske nivoe DAPPER5 (P<0,05). Grupa
sa loSom prognozom je obuhvatila 136 pacijenata, dok
je grupa sa povoljnom prognozom imala 246 pacijenata.
U grupi sa loSom prognozom je zabelezen veci procenat
pacijenata sa sréanom funkcijom IV stepena, kao i visi
nivoi IL1RL1, MFGF, $irine raspodele zapremine eritrocita
(RDW) i serumskog kreatinina (Scr), dok je nivo DAPPERS
bio nizi u grupi sa dobrom prognozom. Multivarijantna
logisti¢ka regresiona analiza je pokazala da povisen nivo
DAPPERS predstavlja zastitni faktor od lo$e prognoze kod
pacijenata sa HFpEF (P<0,05), dok su sr¢ana funkcija IV
stepena, povisen RDW i povi$eni nivoi Scr, IL1RL1 i MFGF
identifikovani kao faktori rizika za lo$u prognozu. Anali-
za ROC krive je pokazala da kombinovano predvidanje
pomocu ova tri pokazatelja ima povr$inu ispod krive (AUC)
od 0,950, &to je vise u poredenju sa pojedina¢nim AUC
vrednostima za IL1RL1, DAPPERS i MFGF (Z=2,682;
2,706; 2,714; svi P<0,05).

Zaklju¢ak: Kod pacijenata sa HFpEF nivo DAPPERS je bio
znadajno nizi, dok su serumski nivoi IL1RL1 i MFGF bili
znacajno vidi. Istovremeno odredivanije sva tri pokazatelja
ima klini¢ki znaéaj u predvidaniju lo$e prognoze kod paci-
jenata sa HFpEF.

Kljuéne reéi: receptor sli¢an receptoru za interleukin-1
(IL1RL1), protein 5 udruzen sa »Dishevelled« proteinom,
metaboli¢ki fibroblastni faktor rasta, sr¢ana insuficijencija,
prognosti¢ka prediktivna vrednost

opment of chronic heart failure (5). Dishevelled-as-
sociated protein 5 (DAPPERS) can significantly en-
hance heart function by suppressing mitochondrial
dysfunction and may play a role in the pathophysiol-
ogy of conditions such as atherosclerosis (6). Meta-
bolic fibroblast growth factor (MFGF) regulates gly-
colipid metabolism. When the heart is damaged, it
is highly expressed, which is associated with the risk
of cardiovascular disease (7-9).

At present, there are few reports on the use of
serum IL1RL1, DAPPERS, and MFGF in HFpEF pa-
tients. Therefore, this study explored the predictive
value of combining serum IL1RL1, DAPPERS, and
MFGF for the prognosis of HFpEF patients.

Materials and Methods
General information

The research group comprised 382 HFpEF
patients diagnosed and treated at our institution be-
tween July 2023 and August 2025.
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The control group consisted of 382 addition-
al healthy individuals who were physically examined
at our hospital at that time. With an average age
of 65.21+5.08 years, the study group consisted of
228 males and 154 females. Of these patients, 176
had Grade Il cardiac function, 132 had Grade Il
cardiac function, and 74 had Grade |V cardiac func-
tion. The control group consisted of 232 males and
150 females, with an average age of 65.76+4.99
years (range, 59-84 years). Regarding age and sex,
there was no statistically significant difference be-
tween the study and control groups (P>0.05).

All study participants signed an informed con-
sent form, which was authorised by our hospital’s
Medical Ethics Committee (HKYS-2026-A0268).

Inclusion criteria

(1) Meet the diagnostic criteria for HFpEF, have
symptoms and signs of heart failure, left ventricular
dysfunction, and LVEF > 50%; (2) have complete
clinical data.

Exclusion criteria

(1) Complicated with malignant tumours; (2)
complicated with congenital heart disease; (3) re-
ceived relevant treatment before admission; (4)
complicated with immune diseases; (5) complicat-
ed with mental disorders; (6) pregnant or lactating
women; (7) lost to follow-up.

Detection of serum IL1RL1, DAPPER5 and
MFGF levels

On the day of enrolment for the study group
and the day of the physical examination for the
control group, five millilitres of venous blood were
drawn from each patient following a fast. The blood
was centrifuged at 3500 r/min for 20 minutes via
a TDA4C centrifuge (Jiangsu Xinshenzilan Scientific
Instrument Co., Ltd.) (the centrifugal radius was 10
cm). The supernatant was collected, and the serum
IL1RL1, DAPPERS5, and MFGF levels were detected
via an ELISA kit and a SpectraMax i3x microplate
reader (Shanghai Meigu Molecular Instrument Co.,
Ltd.) according to the instructions.

Laboratory testing methods and principles

The concentrations of serum IL1RL1, DAP-
PER5, and MFGF were measured by electroche-
miluminescence immunoassay (ECLIA) and en-
zyme-linked immunosorbent assay (ELISA). The
detection process strictly follows the instructions of
each kit (Roche Elecsys IL1RL1, AdipoGen DAP-
PER5, R&D Systems MFGF). Pre-experiments have

verified it. 4 mL of the patient’s fasting venous blood
in the early morning was collected (anticoagulated
with lithium heparin). The serum was separated by
centrifugation at 3000 g for 10 minutes. It was al-
iquoted and frozen at -80 °C. After uniform room
temperature refusion before detection, IL1RL1 was
treated using the double antibody sandwich method
(coated with anti-human IL1RL1 monoclonal anti-
body at 0.5 ug/mL overnight at 4 °C). 100 pulL of
diluted serum sample (1:50) and horseradish per-
oxidase-labelled secondary antibody (0.2 ug/ml)
were added.

After incubation at 37 °C for 60 minutes,
TMB chromogenic solution was added, and the re-
action was carried out in the dark for 15 minutes.
After the sulfuric acid was stopped, the absorbance
was measured at 450 nm. DAPPERS employs
chemiluminescence. After protein removal from
the sample through a 0.22 um filter membrane,
streptavidin-coated magnetic beads (0.3 mg/mL)
are combined with biotinylated capture antibodies
(diluted at 1:2000). Then, 50 uL of serum sample
(diluted at 1:100) and HRP-labelled detection an-
tibodies (0.1 ug/mL) are added. Incubate at room
temperature with oscillation for 45 minutes. After
separating the Protein A magnetic beads, add the
enhancement solution. The Elecsys 2010 system
automatically detects luminescence intensity. MFGF
was treated with a double-site sandwich ELISA. The
samples were acidified with 0.1 M acetic acid buf-
fer (pH 3.5, 5 minutes), neutralised to pH 7.4, and
then coated with goat anti-human MFGF polyclonal
antibody (2 ug/mL, 4 °C for 18 hours). Add 50 plL
of serum sample (diluted 1:80) and HRP-labelled
rabbit anti-human MFGF polyclonal antibody (0.05
ug/mL), incubate at 37 °C for 60 minutes, TMB
colour development for 15 minutes (stop solution
is 2M H,SO,), and detect at a wavelength of 550
nm. All tests were performed at high, medium,
and low concentrations of quality control products
(intra-batch CV<5%, inter-batch CV<8%), using a
Calibrator Diluent calibration curve (r?>0.99). The
detection limits were 3.3 pg/mL for IL1RL1, 0.5 ng/
mL for DAPPERS5, and 2.0 pg/mL for MFGF, respec-
tively. The detection was completed throughout the
process under strict quality control (indoor quality
control with insertion of every 8 samples and moni-
toring by Westgard rules).

Laboratory testing reagents and instruments

The Roche Diagnostics Elecsys 2010 elec-
trochemiluminescence  analyser  (item  No.
11668824001) and the Thermo Fisher Multiskan
GO full-wavelength microplate reader (item No.
93400) were used for detection. The Roche Elecsys
IL1RL1 kit (item No. 06794156001) was used for
IL1RLA. It includes pre-coated anti-IL1RL1 antibody
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magnetic beads, HRP-labelled secondary antibod-
ies, and calibrators (02568256001, concentration
range 8-5000 pg/mL), with a detection limit of 3.3
pg/mL and an intra-batch coefficient of variation
<4.2%. DAPPERS uses the AdipoGen chemilumi-
nescence kit (product number AG-CB-050), which
contains a biotinylated capture antibody (diluted to
1:2000), an HRP-labelled detection antibody (0.1
ng/mL), and a 0.22 um filter membrane (Millipore
SLGP033RB), with a detection limit of 0.5 ng/mL.
Linear range: 0.5-50 ng/mL. The MFGF detection
was carried out using the R&D Systems double An-
tibody Sandwich ELISA Kit (product humber HSF-
21HU), which contained acidified buffer (pH 3.5
acetic acid system), neutralisation solution (0.1M
Tris-HCI pH7.4), and HRP-labelled rabbit anti-hu-
man MFGF antibody (0.05pg/mL). Detection lim-
it of 2.0 pg/mlL, standard producing (including
7.8 0, 31.2, 125500200 pg/mL gradient). All
tests were conducted using the Roche calibrator
(02568256001) to establish a four-parameter lo-
gistic calibration curve (r?>0.99). The quality con-
trol products used Roche fixed-value quality con-
trol (02568256002, three concentration levels,
intra-batch CV<5%), and the stop solution was
Thermo Fisher sulfuric acid stop solution (item No.
28380). Magnetic bead separation was performed
using Roche Protein A magnetic beads (item No.
06886696001). The entire sample processing was
carried out using an Eppendorf 5810R centrifuge
(3000xg, 10 minutes), and serum was frozen in a
-80 °C ultra-low-temperature refrigerator (Thermo
Fisher 7810). The detection data were analysed by
Elecsys 02.11.0600 and SoftMax Pro 7.0 software,
and the quality control status was monitored strictly
in accordance with Westgard rules (1-3s/1-2s).

Follow-up and grouping

Following their release from treatment, the
patients were monitored for a year through phone
calls and outpatient re-examinations. The poor
prognosis group included patients who had adverse
cardiovascular events during the follow-up period,
such as worsening heart failure, heart failure-related
readmission, myocardial infarction, severe arrhyth-

Table | Comparison of serum levels of IL1RL1, DAPPERS, and MFGF between the study group and the control group

mia, angina pectoris, and death; the good prognosis
group included the remaining patients.

Clinical data collection

Clinical information, such as the patient’s
body mass index (BMI), diastolic blood pressure,
systolic blood pressure, left ventricular ejection
fraction (LVEF), left ventricular end-systolic diame-
ter (LVESD), left ventricular end-diastolic diameter
(LVEDD), calculated E/A value, red blood cell vol-
ume distribution width (RDW), haemoglobin (Hb),
haematocrit (HCT), mean red blood cell volume
(MCV), mean red blood cell haemoglobin content
(MCHC), serum creatinine (Scr).

Statistical analysis

The data were analysed using SPSS 25.0.
Quantitative data following a normal distribution are
reported as x*s. The independent-samples t-test
was used for comparisons between two groups,
and the one-way analysis of variance was used for
comparisons among multiple groups. The LSD test
was used for pairwise comparisons between groups.
Count data were expressed as counts or percentag-
es, and the %2 test was used for comparisons be-
tween groups. Multivariate logistic regression was
used to investigate factors associated with poor
prognosis in patients with HFpEF. A receiver operat-
ing characteristic (ROC) curve was drawn to analyse
the predictive value of serum IL1RL1, DAPPERS5,
and MFGF alone and in combination for poor prog-
nosis in patients with HFpEF.

Results

Comparison of serum IL1RL1, DAPPERS and
MFGF levels between the study group and the con-
trol group.

Serum levels of IL1RL1 and MFGF in the study
group were higher than in the control group. In con-
trast, the level of DAPPERS was lower than that in

the control group. The differences were statistically
significant (P<0.05), see Table .

(x*s).

Group n ILTRL (pg/mL) DAPPERS (ng/mL) MEFGF (ng/L)
Control group 382 51.38+10.88 38.65+8.65 180.61+20.68
Research group 382 68.00+11.53 30.33+5.58 224.27+23.22
t -14.618 11.219 -19.344

P <0.001 <0.001 <0.001
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Table Il Comparison of serum levels of IL1RL1, DAPPERS5, and MFGF in patients with different concentric functional

grades.
Classification of cardiac function n IR (pg/mL) DAPPERS5 (ng/mL) MFGF (ng/L)
Level Il 176 54.61+10.99 35.62+6.24 193.29+21.59
Level Il 132 7112+:11.66 29.68%5.56 234.63+23.79
Level IV 74 94.38+12.53 18.68+4.05 279.49+26.50
F 158.667 120.683 187.329
P <0.001 0.001

Compared with the healthy control group,
the levels of serum IL1RL1 and MFGF in the heart
failure patient group showed a significant increase,
while the concentration of DAPPERS showed a sig-
nificant decrease. The differences among the three
groups reached statistical significance (P<0.05).
The abnormal expression pattern of this biomarker
reveals the characteristics of inflammatory activation
and metabolic disorder existing in patients with HF-
pEF: As a member of the IL-1B -inducible interleukin
family, the elevated level of IL1RL1 is positively cor-
related with the process of myocardial fibrosis and
the degree of ventricular remodelling; As a metabol-
ic regulatory factor, the compensatory upregulation
of MFGF reflects the adaptive response of the body
to energy metabolism imbalance. As a negative reg-
ulator of the Wnt signalling pathway, reduced DAP-
PERS levels may contribute to disease progression
by exacerbating abnormal calcium handling and mi-
tochondrial dysfunction in cardiomyocytes.

Comparison of serum IL1RL1, DAPPERS5 and
MFGF levels in patients with different cardiac
function grades

The following findings were obtained from
comparisons of serum IL1RL1 and MFGF levels in
patients with various cardiac function grades: Each
pairwise comparison showed a statistically significant
difference (P<0.05), with Grade lI<Grade lll<Grade
IV. The blood DAPPERS levels of patients with various
cardiac function grades were compared as follows:
Additionally, every pairwise comparison showed sta-
tistically significant differences (P<0.05) between
Grade ll, Grade lll, and Grade |V, see Table Il.

The dynamic change pattern of this biomarker
combination not only shows significant specificity in
cardiac function classification but also demonstrates
an association with clinical endpoint events (cardio-
vascular death and rehospitalisation rate), further
verifying its potential value as a disease progression
monitoring indicator and providing a molecular bio-
logical basis for establishing individualised stratified
management strategies.

Comparison of clinical data between the
good-prognosis group and the poor-prognosis
group

There were 136 patients in the poor-prognosis
group and 246 in the good-prognosis group. The
proportion of patients with grade IV cardiac function
and the levels of serum IL1RL1, MFGF, RDW, and
Scr were higher in the poor-prognosis group than in
the good-prognosis group. In contrast, the level of
DAPPERS was lower than that in the good-progno-
sis group. The differences were statistically signifi-
cant (P<0.05), see Table Ill.

There are significant differences in multiple
clinical indicators and pathophysiological charac-
teristics between patients in the good-prognosis
and poor-prognosis groups. These differences re-
veal a multi-dimensional prediction model for the
prognosis of HFpEF patients. Patients in the poor
prognosis group generally had a more severe state
of cardiac decompensation, manifested as a signif-
icant increase in the proportion of NYHA grade IV,
suggesting comprehensive failure of cardiac systolic
and diastolic reserve functions.

At the same time, it is accompanied by an
abnormally elevated red blood cell volume distri-
bution width (RDW), which serves as a marker of
chronic inflammation and erythropoiesis disorders.
Its increase is closely related to the progression of
myocardial fibrosis and endothelial dysfunction. The
significant differences in renal function indicators
(elevated serum creatinine and Scr levels) further
supported the central role of cardiorenal interaction
in the progression of HFpEF. The deterioration of re-
nal function exacerbates myocardial remodelling by
activating the renin-angiotensin-aldosterone system
(RAAS).

Multivariate logistic regression analysis of
the influencing factors for poor prognosis in
patients with HFpEF

Whether the prognosis of HFpEF patients was
poor was the dependent variable (yes =1, no =0),
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Table Il Comparison of clinical data between good prognosis group and poor prognosis group [n (%)].

Good prognosis group

Poor prognosis group

Group (n=246) (n=136) /X P
Age (years) 65.37+5.05 6510+514 0.226 0.827
Gender (Male/Female) 144/102 84/52 0193 0.666
BMI (kg/m?) 23.46+2.56 23.56+2.67 -0.251 0.790
Smoking history (yes) 118 (47.97) 60(4412) 0.264 0.613
History of drinking (yes) 122 (49.59) 66(48.53) 0.023 0.881
Combined hypertension 126 (51.22) 72(52.94) 0.055 0.823
Combined diabetes 76 (30.89) 40(29.41) 0.034 0.864
Combined hyperlipidaemia 68 (27.64) 40(29.41) 0.061 0.798
Gombined coronary heart 30 (12.20) 20(14.71) 0.246 0.625
Ejliiiiigcr:]ation of cardiac 36.628 <0.001
I~IIl'level 230 (93.50) 78(57.35)

IV level 16 (6.50) 58(42.65)

(Srf;olﬂ;)b'c"’d pressure 137.29+14.28 136.46215.26 0.379 0.710
&ﬁtﬁgi blood pressure 66.82+9.45 67.50+9.35 0.472 0.635
LVEF (%) 61.55+8.56 60.75+£8.64 0.612 0.530
LVESD (mm) 28.99+6.26 28.79+5.99 0.219 0.822
LVEDD (mm) 46.56+5.60 45,99+5.37 0.672 0.491
E/A ratio 0.75+0.19 0.77+0.23 -0.578 0.454
RDW (%) 10.66+2.07 14.66+214 -12.811 <0.001
Hb (g/L) 125.35+20.56 123.61+£18.66 0.549 0.589
HCT (%) 38.52+6.05 37.08+5.82 1.709 0.093
MCV (fL) 90.66+8.52 90.51+£8.59 0.032 0.962
MCH (pg) 30.56+4.26 30.89+4.29 -0.518 0.600
MCHC (g/L) 331.29+26.27 330.99+25.89 0.079 0.932
Scr (mmol/L) 78.59+£13.29 91.56+20.16 -5.355 <0.001
Medication status

Statins 118 (47.97) 66(48.53) 0.009 0.944
Diuretic 200 (81.30) 1126(82.35) 0.035 0.850
Beta blockers 100 (40.65) 60(44.12) 0.219 0.645
ACEI/ARB drugs 194 (78.86) 104(76.47) 0149 0.705
Aspirin 104 (42.28) 62(45.59) 0198 0.651
IR (pg/mL) 56.21+11.08 89.44+12.33 -19.08 <0.001
DAPPER5 (ng/mL) 35.29+5.75 21.36+5.26 16.608 <0.001
MFGF (ng/L) 196.28+21.68 274.89+26.20 -22.231 <0.001




J Med Biochem 2026; 45

Table IV Multivariate logistic regression analysis of factors affecting poor prognosis in HFpEF patients.

Factor B SE Wald x2 p OR OR 95%Cl
Classification of cardiac 1132 0.305 14.220 <0.001 3127 1.721~5.649
RDW 1066 | 0.261 15745 <0001 | 2.898 1.716~4.890
Scr 1355 | 0426 10183 0.001 3.850 1.686~8.838
IR 1442 | 0450 | 10053 0.002 4.252 1.732~10.421
DAPPERS 0641 | 0182 11.764 <0001 | 052 0.364~0.750
MFGF 1620 | 0.52 9.756 0.002 5.082 1.836~14122

Table V The predictive value of serum IL1RL1, DAPPER5S, MFGF alone and in combination for poor prognosis in HFpEF

patients.
Indicator AUC AUC 95%Cl Sensoitivity Spe((:’iﬁcity Best Truncation Ypuden p
(%) (%) Value index
IL1RLA 0.857 0.792~0.901 75.99 81.30 80.35 pg/mL 0.576 <0.05
DAPPER5S 0.835 0.778~0.880 77.38 79.66 23.25 ng/mL 0.573 <0.05
MFGF 0.829 0.765~0.882 80.56 75.34 265.62 ng/L 0.551 <0.05
3 Joint Projects | 0.950 0.922~0.987 94.66 74.29 - 0.682 <0.05
and cardiac function classification (grades II-111=0, Discussion

grade IV=1), RDW (input original value), Scr (input
original value), IL1RL1 (input original value), DAP-
PERS (input original value), and MFGF (input orig-
inal value) were used as independent variables for
multivariate logistic regression analysis. The results
revealed that grade IV cardiac function, elevated
RDWs, and elevated Scr, IL1RL1, and MFGF levels
were risk factors for poor prognosis in HFpEF pa-
tients (P<0.05). In contrast, elevated DAPPERS lev-
els were a protective factor (P<0.05), see Table IV.

Predictive value of serum IL1RL1, DAPPERS,
and MFGF alone and in combination for poor
prognosis in patients with HFpEF

The prognosis of HFpEF patients (good =0,
poor =1) was the dependent variable. For the test
variables serum IL1RL1, DAPPER5, and MFGF, both
independently and together, a ROC curve was gen-
erated. The area under the receiver operating char-
acteristic (ROC) curves (AUCs) for each of the three
markers predicting poor prognosis in individuals with
HFpEF was 0.857, 0.835, and 0.829, respectively.
Compared with the AUCs of blood IL1RL1, DAP-
PER5, and MFGF alone (Z=2.682, 2.706, 2.714,
all P<0.05), the combined AUC of the three indica-
tors for predicting poor prognosis in HFpEF patients
was 0.950 (see Table V).

HFpEF is more common in the elderly popula-
tion. Patients often exhibit signs of heart failure, and
most of them have underlying diseases, which seri-
ously affect the health of elderly individuals (10-11).
In patients with HFpEF, the left ventricle undergoes
concentric ventricular remodelling, increasing ven-
tricular cavity pressure and predisposing to pulmo-
nary oedema (12-13). In contrast to heart failure,
which has a lower ejection fraction, greater com-
plexity, and a higher mortality rate, the pathophys-
iology of HFpEF is linked to left ventricular stiffness,
abnormal myocardial contractility, vascular stiffness,
and their interactions with the left ventricle (14-15).
Therefore, to improve the prognosis of patients with
HFpEF, it is imperative to identify markers in clinical
practice that predict a poor prognosis.

The growth-stimulating expressed gene 2 pro-
tein (ST-2) is a glycoprotein expressed on the surface
of cardiac muscle, macrophages, etc. It is classified
into transmembrane ST-2 and IL1RL1 based on the
genes that encode them. When the heart is stimu-
lated, IL1RL1 levels increase abnormally, potentially
serving as a marker for heart disease (16). Interleu-
kin (IL)-33 is the specific functional ligand of ST-2,
and its combination can activate nuclear factors to
mediate the body’s immune response, thereby par-
ticipating in the body’s inflammatory response (17).
As an ST-2 subtype, IL1RL1 can be expressed in the
Th2 subgroup.
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The binding of IL1RL1 to IL-33 can promote
mast cell activation and induce the production of
multiple proinflammatory cytokines, thereby accel-
erating the inflammatory process (18). Research
has demonstrated that the severity of HFpEF and
the patient’s cardiac function are correlated with
markedly higher serum IL1RL1 levels (19). DAP-
PERS is a protective adipocytokine for the cardio-
vascular system, with anti-inflammatory effects and
the regulation of glucose and lipid metabolism. It
is also an endogenous inhibitor of Wnt5a, and by
inhibiting Wnt5a signalling, it promotes blood vessel
formation and alleviates myocardial ischemic injury
in diabetic mice (20). DAPPERS is a direct antag-
onist that binds Wnt. The Wnt signalling pathway
can participate in the progression of heart failure.
The Wnt signalling pathway can promote IL-6 se-
cretion, inhibit matrix metalloproteinase expression,
and accelerate heart failure. DAPPERS can also in-
hibit the Wnt signalling pathway, thereby protecting
myocardial cells (21-23). MFGF is mainly secreted
by the liver, adipose tissue, etc., and can exert cardi-
oprotective effects by preventing lipid accumulation
and cardiomyocyte apoptosis (24). MFGF is also
associated with cardiovascular disease. It can acti-
vate brown adipose tissue, accelerate the turnover
of cholesterol-rich lipoproteins, affect cholesterol
levels, and thereby participate in the atherosclerot-
ic process underlying coronary artery disease (25).
When heart failure occurs, increased MFGF levels
reduce the deacetylation activity of silent informa-
tion regulator 1 and increase the acetylation of its
target protein, thereby aggravating the myocardial
hypertrophy induced by angiotensin Il (26).

The results of the investigation showed that,
while the study group’s serum DAPPERS levels were
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