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ABSTRACT Objective: To investigate the correlation between serum neutrophil lymphocyte ratio (NLR), growth differentiation fac-
tor-15 (GDF-15) and transient receptor potential channel 1 (TRPC1) in elderly patients with heart failure. Methods: 100 elderly patients
with chronic heart failure admitted to our hospital from January 2020 to October 2022 were selected as the research objects, and they
were divided into heart failure group. In addition, 101 healthy elderly people who came to our hospital for physical examination at the
same time were selected as the control group, and 98 elderly patients with arrthythmia were selected as the arrhythmia group. The serum
NLR, GDF-15 and TRPC1 levels of the three groups were compared, and the serum NLR Diagnostic value of GDF-15 and TRPC1 in el-
derly patients with chronic heart failure. 100 patients with mental failure were evaluated according to NYHA cardiac function grading
standard, including 23 patients with grade II, 38 patients with grade III, and 39 patients with grade IV. The expression levels of serum
NLR, GDF-15, and TRPCI in patients with different concentric function grading were compared. The correlation between serum NLR,
GDF-15, and TRPC1 and heart function in elderly patients with heart failure was analyzed by Spearman correlation analysis. Results: The
levels of serum NLR, GDF-15 and TRPCI in the three groups were higher than those in the arrhythmia group and the control group (P<O0.
05); By drawing ROC curve and analyzing the indicators with differences between groups in Table 1, the diagnostic efficacy of ROC in
elderly heart failure was determined. The results showed that the area under the curve (AUC) was NLR (0.688), GDF-15 (0.667), TRPC1
(0.656), and the combination of the three (0.671). The diagnostic sensitivity of NLR was 67.61 %, the specificity was 66.85 %, the diag-
nostic sensitivity of GDF-15 was 60.03 %, the specificity was 67.53 %, the diagnostic sensitivity of TRPC1 was 61.24%, the specificity
was 66.53 %, the combined diagnostic sensitivity of the three was 74.58 %, the specificity was 86.32 %; The levels of serum NLR,
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GDF-15 and TRPCI in patients with heart failure at different levels were different, and the level of IV cardiac function was significantly
higher than that of III, II(P<0.05); Spearman correlation analysis showed that the levels of NLR, GDF-15 and TRPC1 were positively cor-
related with cardiac function in elderly patients with heart failure (P<0.05). Conclusion: The combination of serum NLR, GDF-15 and
TRPC1 has a high sensitivity and specificity for the diagnosis of senile heart failure, and has a significant correlation with the cardiac
function of patients. The clinical application of NLR, GDF-15 and TRPC1 can be considered as supplementary diagnostic means of
echocardiography, providing reference for clinical diagnosis.
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Table 1 General Information
Average Combined basic diseases
Gender Average age
Groups n course of BMI(kg/m?) Hyperlipi-
(male/female) (years) . Hypertension Diabetes
disease (year) demia

Heart failure group 100 53/47 71.48% 6.72 9.64+ 2.34 23.53+ 4.73 15 11 15
Arrhythmia group 98 50/48 69.54+ 7.69 9.65+ 2.37 23.28+ 5.44 12 16 11
Control group 101 58/43 70.13+ 5.43 - 23.82+ 4.28 9 10 9

F/a? - 0.864 2.210 0.030 0.312 1.852

P - 0.649 0.112 0.976 0.732 0.763
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Table 2 Comparison of serum NLR, GDF-15 and TRPC1 levels among the three groups (vt s)

Groups n NLR GDF-15(pg/mL) TRPCI1(%)
Heart failure group 100 3.19+ 0.78 672.24+ 123.34 34.23+ 6.11
Arrhythmia group 98 2.28+ 0.49 220.85% 48.25 21.46% 5.34

Control group 101 1.76x 0.29 171.07+ 65.36 16.54% 3.30
F - 169.310 1044.984 327.658
P - <0.001 <0.001 <0.001
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Table 3 Diagnostic Value of Serum NLR, GDF-15 and TRPCI1 in Senile Heart Failure

Indexs AUC Diagnostic threshold Sensitivity( % ) Specificity( % )
NLR 0.688 2.58 67.61 66.85
GDF-15 0.667 472.62 pg/mL 60.03 67.53
TRPC1 0.656 24.62 % 61.24 66.53
Combination of the three 0.671 74.58 86.32
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Fig. 1 ROC curve of serum NLR, GDF-15 and TRPC1 in the diagnosis of

senile heart failure
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Table 4 Comparison of serum NLR, GDF-15 and TRPC]1 levels in patients with different concentric functions (x* s)

Groups n NLR GDF-15(pg/mL) TRPC1(%)

Grade Il 23 2.42+ 0.34 487.62% 84.21 2841+ 5.25

Gradelll 38 3.33% 0.35 613.43+ 120.25 32.36% 7.23

GradelV 39 4.23% 0.46 789.13+ 122.32 45.01% 8.14
F - 156.020 54.341 47.746
P - <0.001 <0.001 <0.001

% 5 NLR,GDF-15 & TRPC1 K52 FLNRBBEFLIREMEXE
Table 5 Correlation between NLR, GDF-15 and TRPC1 levels and cardiac function in elderly patients with heart failure

Cardiac function

Indexs
P
NLR 0.586 0.013
GDF-15 0.374 0.009
TRPC1 0.579 0.018

AWoE R I, =412 ki 1 NLR (GDF-15 J TRPC1 7K
Xt 2R B, OB BT O AR AR R
(P<<0.05). AHIFFE KB, 0> F1 %06 H 2 175 NLR /K- B 5 e
e AT, U0 )58k B T RE AR BE SR OV I KR AL 5
Lian R SFffF58AHAF . Lian R SEAF58 KB, S0E W 2, 21
290 PR 230 5 M 40 L7 T A AL o i 4 oA X
LTI RE A 50, A1 b 4 4 200 A1 355 AR A0 S 1) K
A R R B HELSCHL X EEE Ry FE 0 LA SZ B S
MR AR A F N BE A RIS = A B R e AN R 7, B o e
BT A O BT SR FNUR AR T RE MRS, 2 53U E X Fi6 4L,
HEM RS R AN 7, 300 WA AR T FE IS, A0
VK AL 27 A RN A, O IE S RE AN Z5 48 7= 2 52, S B00 IE
G T AU SR, 2R S A F1 B8R 18, 35 AhAR
o 45 BAE W ,GDF-15 Al 5 02 EM AR —E X R, 5
Kimmoun A ZPFFEAH{EL, 1A BA & B GDF-15 #E5tH0.0 L4
o e NGB e A0 N W 4 221 oA B NS 1 b AR = R =
HEVE o #HE—25 3 HT T 20 : GDF-15 258 34 ] (A 4 s e A s
WEAMA TG AL , S5 R ko BE B 1 P= e PRI VE ] . X o
AR I RE R I PR AR FR R R i R P VR FIBLIRIAR O 52 2%, Rt
¥ GDF-15 78 980 B35 A0y 28 55 98 1k R e (0 1 1 ), T
RAGMT GDF-15 5%t 10 F S S B2, ARFFIE K
PR, 0 J3EE R I TRPCT /KB 58 15, 55 Cheng T 2529
WFoEZERARM, . Cheng T BF5E &80, 114 1 5838 s O T RE Y
Yl H TRPCT KPR o 3R , D AR S8 )
VI EEE D YL IO IR R Z S  TRPCT 23 B ¢
HAVEF, HUE s T TRPCL AKSEREMS FINLO 3R R A 5 %
JEARRE; g4t ROC #h£RiER] ,NLR .GDF-15 } TRPC1 =
B0 ) FEVE WIS W B 5 15 o B A0 ) U SR 2 U
WFFEHERRINR , M3 NLR R4 S8 WA S0 B 728, By

PR 20 A ISP AR B A K SR 8 0 13 12
W75 i T A e, HerR R A A R A S
FEM—I, WIERAE RN 2 J5 8 S s i — A4 e,
FERAE R NLZ )5, PR A0 G Ak, BT Hh 22 4 R 440 i P
T, I LS HA A0 58 2R 5, IR R ARAE SN o bk L 41 L AR R
SN AR %O LA BT PR 4 FH . 107 NLR 95 5% T i
EEL 200 T b A 0 L P 0 R i e, T LA JHL ] BB 9 A S I )
R AT s o UTAE RIS S BRCY, A g G SR AE SN AL
JLB M K AR T , GDF-15 76 M5 AU b S B kR 25
IO B T 7 S far O B 2 B, O LA b 2 B
GDF-15 [k 50 . W 2 (R s 7 TR B 38 18 & — 28 AE 4
JERN PR 28 R G AR AR 12 AYSE TE 4R (. TRP 3l il ¥ 7Nk
PR 1, X SO0 0] QR B R pH (E AR Y . F
5% % PR, Ak 32 U e B TE 1 AT S AE O LR JE |
JE D I EE S A R R R R R, AR S SRR AT 5 AR TR
G .0 T RE 40 7 538 3 1L 7 NLR \GDF-15 2 TRPC1 /K
ExFH2E S B, VGO TiRE B s I | 4 (P<<0.05),
LR ST B4R Jo R A NLR (GDF-15 & TRPC1 = # 4t [ #]
Wiats 1 2R & A R R AR G5, (A E AT 2T 58 & B9,
NLR GDF-15 }&% TRPC1 H.0» Fj e i b 5k e A 26
&, SARMITEE RAAT ; Spearman AH 573 M4 R R (NLR |
GDF-15 J¢ TRPC1 /K5 470 ) 88 J 5 O D RE 2 IEAH G
(P<<0.05), SR I (5 305 BB S 78 AT
I AT & B, TRPC RS T 0 ) 5 98 FL30) 8 A S g
T SO SERFST & B, NT-proBNP, GDF-15 7KEA5 4k 5
AETRE RPN 1 & 5 2 J AT WA A S . VFBLHL SR T Kk
B, NLR MPV i # ik o7 F T340 7 0 2R 5 1 B 502
fig. B, G PR -T2 )W H NLR \GDF-15 & TRPCI =33k
2 WT AR D R . (BRI IR — AL, e R



DREYESSHE  biomed.cnjournals.com  Progress in Modern Biomedicine Vol23 NO.13 JUL.2023

- 2507 -

b SRS —E i 77, I 7R B IS BT g ke A
I THREELR AT
2 I, 1fL 3% NLR \GDF-15 } TRPCI =4 T 240
JIAEMIZ IR RBUE AR S B , HLS B0 D REHA B AR
KM, G R ] 25 i FH NLR (GDF-15 Jz TRPC1 A Ay 7.0 5
KR sEi2 W B, Wi RS MR B2 L.
£ % 37 ik ( References)
[1] Roger VL. Epidemiology of Heart Failure: A Contemporary
Perspective[J]. Circ Res, 2021, 128(10): 1421-1434
[2] Pagel PS, Tawil JN, Boettcher BT, et al. Heart Failure With Preserved
Ejection Fraction: A Comprehensive Review and Update of
Diagnosis, Treatment  and
Implications[J]. J Cardiothorac Vasc Anesth, 2021, 35(6): 1839-1859
[3] Abraham J, Blumer V, Burkhoff D, et al. Heart Failure-Related
Cardiogenic Shock: Pathophysiology, Evaluation and Management

Pathophysiology, Perioperative

Considerations: Review of Heart Failure-Related Cardiogenic Shock
[7]. 7 Card Fail, 2021, 27(10): 1126-1140

[4] Obokata M, Reddy YNV, Borlaug BA. Diastolic Dysfunction and
Heart Failure With Preserved Ejection Fraction: Understanding
Mechanisms by Using Noninvasive Methods [J]. JACC Cardiovasc
Imaging, 2020, 13(1 Pt 2): 245-257

[5] Gaggin HK, Januzzi JL Jr. Biomarkers and diagnostics in heart failure
[J]. Biochim Biophys Acta, 2013, 1832(12): 2442-2450

[6] Adela R, Banerjee SK. GDF-15 as a Target and Biomarker for
Diabetes and Cardiovascular Diseases: A Translational Prospective
[J]. J Diabetes Res, 2015, 15(7): 490842

[7]1 Zerbo S, Perrone G, Bilotta C, et al.Cardiovascular Implantable
Electronic Device Infection and New Insights About Correlation
Between Pro-inflammatory Markers and Heart Failure: A Systematic
Literature Review and Meta-Analysis [J]. Front Cardiovasc Med,
2021, 8(5): 602275

[8] Zhao S, Wang X. Relationship between enteral nutrition and serum
levels of inflammatory factors and cardiac function in elderly patients
with heart failure: A protocol for systematic review and meta-analysis
[J]. Medicine (Baltimore), 2021, 100(19): €25891

[9] Sarejloo S, Shahri MM, Azami P, et al. Neutrophil to Lymphocyte
Ratio as a Biomarker for Predicting the Coronary Artery Abnormality
in Kawasaki Disease: A Meta-Analysis [J]. Dis Markers, 2022, 17(2):
6421543

[10] Mirbod SM, Khanahmad H, Amerizadeh A, et al. Viewpoints on the
Role of Transient Receptor Potential Melastatin Channels in
Cardiovascular System and Disease: A Systematic Review [J]. Curr
Probl Cardiol, 2021, 11(2): 101012

(1] PHREFECOFTRFISCHRBFHE, TEEFHESARE
BELER LTS OEREERTER S F B ZBLH
F23% 55 35 % 2018[J]. 485 5 % 55 24 &, 2018, 46(10): 760-789

[12] Z#3%, B & 5. 2020 AHA/ACC Je 3R s U & 42 % % 3R 2 3%
B g T]. W Ao & 3 2 &, 2021, 30(2): 81-87

[13] Bao J, Kan R, Chen J, et al. Combination pharmacotherapies for
cardiac reverse remodeling in heart failure patients with reduced
ejection fraction: A systematic review and network meta-analysis of
randomized clinical trials[J]. Pharmacol Res, 2021, 169(10): 105573

[14] Nair N. Epidemiology and pathogenesis of heart failure with
preserved ejection fraction [J]. Rev Cardiovasc Med, 2020, 21 (4):
531-540

[15] Truby LK, Rogers JG. Advanced Heart Failure: Epidemiology,

Diagnosis, and Therapeutic Approaches[J]. JACC Heart Fail, 2020, 8
(7): 523-536

[16] Seferovi¢ PM, Vardas P, Jankowska EA, et al. National Heart Failure
Societies of the ESC member countries (see Appendix). The Heart
Failure Association Atlas: Heart Failure Epidemiology and
Management Statistics 2019 [J]. Eur J Heart Fail, 2021, 23 (6):
906-914

[17] Lian R, Zhang GC, Yan ST, et al. Role of Ultrasound Lung Comets in
the Diagnosis of Acute Heart Failure in Emergency Department: A
Systematic Review and Meta-analysis [J]. Biomed Environ Sci, 2018,
31(8): 596-607

[18] Nyambuya TM, Dludla PV, Mxinwa V, et al. The impact of
metformin and aspirin on T-cell mediated inflammation: A systematic
review of in vitro and in vivo findings [J]. Life Sci, 2020, 255(13):
117854

[19] Liu Z, Nguyen Khuong J, Borg Caruana C, et al. The Prognostic
Value of Elevated Perioperative Neutrophil-Lymphocyte Ratio in
Predicting Postoperative Atrial Fibrillation After Cardiac Surgery: A
Systematic Review and Meta-Analysis [J]. Heart Lung Circ, 2020, 29
(7): 1015-1024

[20] Kimmoun A, Cotter G, Davison B, et al. Safety, Tolerability and
efficacy of Rapid Optimization, helped by NT-proBNP and GDF-15,
of Heart Failure therapies (STRONG-HF): rationale and design for a
multicentre, randomized, parallel-group study [J]. Eur J Heart Fail,
2019, 21(11): 1459-1467

[21] May BM, Pimentel M, Zimerman LI, et al. GDF-15 as a Biomarker in
Cardiovascular Disease[J]. Arq Bras Cardiol, 2021, 116(3): 494-500

[22] Chirinos JA, Orlenko A, Zhao L, et al. Multiple Plasma Biomarkers
for Risk Stratification in Patients With Heart Failure and Preserved
Ejection Fraction[J]. J Am Coll Cardiol, 2020, 75(11): 1281-1295

[23] Cheng I, Sasegbon A, Hamdy S. Effects of pharmacological agents
for neurogenic oropharyngeal dysphagia: A systematic review and
meta-analysis[J]. Neurogastroenterol Motil, 2022, 34(3): 14220

[24] Wu X, Ma C, Sun D, et al. Inflammatory Indicators and
Hematological Indices in Contrast-Induced Nephropathy Among
Patients Receiving Coronary Intervention: A Systematic Review and
Meta-Analysis[J]. Angiology, 2021, 72(9): 867-877

[25] Rabkin SW, Tang JKK. The utility of growth differentiation
factor-15, galectin-3 and sST2 as biomarkers for the diagnosis of
heart failure with preserved ejection fraction and compared to heart
failure with reduced ejection fraction: a systematic review [J]. Heart
Fail Rev, 2021, 26(4): 799-812

[26] Li L, Chen C, Chiang C, et al. The Impact of TRPV1 on Cancer
Pathogenesis and Therapy: A Systematic Review [J]. Int J Biol Sci,
2021, 17(8): 2034-2049

[27] £& %, WA, HA4E. ik GDF-15 Z NLR K-F 525 2042
B O AR & H R TUG 6940 A AL [T]. P B 2 F 4 4 &, 2021, 41
(19): 4164-4166

(28] K Fde, AL, TH, 5. 5k 1 X2kEmizs BT
K e BORL W R AT R [I] L B E AR F F R, 2021, 52(9):
1128-1134

[29] & SCHA, /e, NT-proBNP,GDF-15 /K -F & 4t k5 % & &% ya % &
PCIREA A A RFEBMXZ [J 2B EF 5K, 2021, 18(23):
3439-3442

[30] #F4di, # B &, HEaak,% . NLRMPV, i 44 I iR 46 3 7 538 m A
G 09 e RN AL F AR XS AT[T]. 0 B 460 i 9% 2 &,
2021, 19(17): 2970-2973



