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[ Abstract] Objective To investigate the effect of anti—heart failure granules combined with individualized aerobic
exercise on cardio—pulmonary function in patients with chronic heart failure (CHF) . Methods A total of 90 CHF patients
admitted to Changzhou Dean Hospital from May to December 2023 were selected as the research objects. The patients were
divided into aerobic exercise group, anti-heart failure granules group and combined treatment group using a random number table

method, with 30 cases in each group. Patients in the three groups were treated with conventional medication for CHF, on this basis,
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the aerobic exercise group was given individualized aerobic exercise, the anti—heart failure granules group was given anti—heart
failure granules, and the combined treatment group was given anti-heart failure granules combined with individualized aerobic
exercise. All groups were treated for 12 weeks. CPET indicators [peak oxygen uptake (VO, ,.,.) , maximum metabolic equivalent

(METs
(VE/VCO, slope) |, TCM syndrome points, echocardiograpic indicators [left ventricular end—diastolic dimension (LVEDD) ,

ma) » OXygen pulse, maximum respiratory exchange rate (RER,,,,) , and slope of ventilatory equivalent for carbon dioxide
left ventricular end—systolic diameter (LVESD) , left ventricle ejection fraction (LVEF) |, modified Barthel Index (mBI) , serum
N—terminal pro—brain natriuretic peptide (NT-proBNP) , and 6—minute walk distance (6MWD) before and after treatment, and
the occurrence of adverse events were compared among the three groups. Results One case withdrew midway in the aerobic
exercise group and 1 case was lost to follow—up in the anti-heart failure granules group, and ultimately 29 cases were included
in the aerobic exercise group, 29 cases were included in the anti-heart failure granules group, and 30 cases were included in the

combined treatment group. After treatment, VO, ..., METs,,, oxygen pulse and RER,,,, in the three groups were higher than those

before treatment respectively, and VE/VCO, slope was lower than that before treatment respectively (P < 0.05) . After treatment,
VO, e METs

failure granules group, and VE/VCO, slope was lower than that in aerobic exercise group and anti-heart failure granules group

nav and oxygen pulse in combined treatment group were higher than those in aerobic exercise group and anti—heart
(P < 0.05) . After treatment, the points of chest tightness and shortness of breath, palpitation, fatigue and spontaneous sweating,
cough and phlegm, thirst and dry pharynx, unfavorable urination, insomnia and excessive dreaming, purple darkness of the face
and lips, and heart heat of the hands and feet in the three groups were lower than those before treatment respectively (P < 0.05) .
After treatment, the points of chest tightness and shortness of breath, palpitation, fatigue and spontaneous sweating, cough and
phlegm, thirst and dry pharynx, unfavorable urination, insomnia and excessive dreaming, purple darkness of the face and lips,
and heart heat of the hands and feet in combined treatment group were lower than those in aerobic exercise group and anti—
heart failure granules group (P < 0.05) . After treatment, LVEDD and LVESD in the three groups were smaller than those before
treatment respectively, and LVEF was higher than that before treatment respectively (P < 0.05) . After treatment, LVEDD and
LVESD in combined treatment group were smaller than those in aerobic exercise group and anti-heart failure granules group, and
LVEF was higher than that in aerobic exercise group and anti-heart failure granules group (P < 0.05) . After treatment, mBI in the
three groups was higher than that before treatment respectively, NT-proBNP was lower than that before treatment respectively,
and 6MWD was longer than that before treatment respectively (P < 0.05) . After treatment, mBI in combined treatment group
was higher than that in aerobic exercise group and anti-heart failure granules group, NT-proBNP was lower than that in aerobic
exercise group and anti—heart failure granules group, and 6MWD was longer than that in aerobic exercise group and anti-heart
failure granules group (P < 0.05) . No significant adverse events occurred during the treatment of patients in the three groups.
Conclusion Anti—heart failure granules combined with individualized aerobic exercise can improve the cardio—pulmonary
function and exercise tolerance of CHF patients, alleviate TCM syndrome, inhibit myocardial remodeling, improve daily self—care
ability, and have good safety.
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FkBIAT 2 W, G ASRHE: (1) fF& LiRVEE . hEZEG
#E; (2) #4840 ~90% 5 (3) AALIERY2: (New York
Heart Association, NYHA) 0% A T ~ M%; (4) JRlEH
Afag, JoOiE ALK (cardiopulmonary exercise testing,
CPET) Z850IE; (5) B/HEZ2R MR MEZYIATT ;
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S B H Y PEATCHE E AL YIRYY, EEAR . E
Bk R Z AR e AKEE T #1575 (angiotensin receptor neprilysin
inhibitor, ARNI) s Bk R HEIIHI 7] (angiotensin
converting enzyme inhibitors, ACEL) XIM4E %5k ZE 1 3Z1k+H;
BiH (angiotensin Il receptor blockers, ARB) . B —Z KR
L EEE RS2 ARAE DU, IR B TR R 25 (v
BRI RHRREEZE . IR . P/ MR .
T ) Y EIERE b, A RS SR MR R
BINRYT, PUOEPOR A HZ P00 WRLRYT . AT
B2 PO MR & ML Fiz sty . Rr 128,
12,1 MAA s s by i E

H e 52 R AR 4l CPETZS SR s A A AT Sz sl Ak U7
(1) iBZshimfE . ZH.O%E (heart rate, HR) . EEHE
& ( peak oxygen uptake, VO, peak ) JC B (anaerobic
threshold, AT) . Borg EWURs7FERE " #iE. (2) iz
S # B3 min, HEFIZFN10 min, IPRAM30 min, L
MR 10 min,  (3) 838K 1RAd, S d/fd. (4) izzhfh
Z: XTNYHAZS T . TR EEFE T LA Q17 %,
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PWEFENEIZ AT . (6) FEFW. IHEHEFZE
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122 HLieEvk:
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3, SEO IR A . OIS IR . HRFERL
fEOL, TEM AR b B AR H IR R, ICRVO, s
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AN . BRPFIEAC R ( maximum respiratory exchange
rate, RER,,. ) . AR S CY ERR (slope of ventilatory
equivalent for carbon dioxide, VE/VCO, slope) 5
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JUHE,
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NRHE, BAKEIEE N0 ~ 1057, 85810043, 13538
RN R H AR TS A BRAE B
1.3.6 NARmMNAIKETA ( N—terminal pro—brain natriuretic
peptide, NT—proBNP )

3 TRIT RS = R R A IR, R R
T B BE A SR, AU L NT-proBNP, 1257 & F K
Il iy By v I A BR A WD
1.3.7 6 minBATHEE ( 6-minute walk distance, 6MWD )

SHBFE TR RUR 6 minBATiAE, EI7ETCRE
g B S A BE TR HLATE , IO TR L NS, ek
6MWD,

138 4tk

WEE =2 B F IR AR AN R R A L
L4 GEiterrik

RFASPSS 23.058 2= A AL BB . TR BERMT & IES
SHAELL (xxs) Fon, ZHABRBCRABEE I 25017, 4
() 79 9 LU SR g A2 6, [R) AR 97 T I AR P C XS 146 6 5
TR AR BCE R, 4L HUBCR A x RS . PLP<<0.050
ZRAGIFEE L
2 H#R
2.1 —RBORE

Wi R b AL 24, Hrb A s sh i b kB i

L RE TR LA 2901 . BEAIRTT AL A A30%1 . =gl
AEHS . BMIL 5. NYHASM . SIFmmE#E k. 69
WERG#H H . R R AP IR R B, ERTEIFE L
(P>0.05) , W&l

2.2 CPET#S#%

BITHT Z4IVO0, .. METs,, . &Mk# . RER,,, .
VE/VCO, slope XIA)T G =4HRER, LB, RS #E
X (P>0.05) . WBI7IE, —HVO, . METs,, . SlKiE .
RER,, il EARMIAITHITHE , VE/VCO, slope il A A A
PTG, ZRASII¥EY (P<0.05) . EIFR, =4
VO, yur METs,,.. ki, VE/VCO, slopelt#s, 25744001
FEX (P<0.05) 5 GIT)E, BATRITHVO, s METs,,
AN A HE sl . Pl =PRI S, VE/VCO, slope
MAERBHA . PO E PR A, ZRAESITEE X
(P<0.05) ; 1BITIE, AAEBHHSHLETRAVO, .
METs,,.. AMk#i. VE/VCO, slopelt#, 2SS TGIH3E L
(P=0.05) , W32,

2.3 HEUEER S

BITHD, MRS, D Z T ATE. SRR
FBIET . MEARF] ., RIRZE . HEER . F 2008
FeEe, ZREGIHFERE Y (P>0.05) . WAIFE, =41k
Al PR ZJTEVE . B . IR T MEARF
RIRZE | HEER . F 2O A AIE T ik
i, Z2REFHHEE Y (P<0.05) . EIFE, =HR<
Mg, OB Z AT WL . R T MEARF] . K
RZH . mEER . FROMBILE, 25050158

B, P BB R VT 1, me A i shH A 2961 . i (P<0.05) ; AI7)a, BAIRITAMR N, 0. 279
Rl AR
Table 1 Comparison of general information among the three groups
PR R NYHARS: (n (%) ) BIUE MRS ME K
(Brir) (35, %) (55, kg’) (F2s5, F) g % mg (%)) [(n(%)) (55, nmHg) (55, mmig)
fiizshdl 29 1217 714+55 219+35 5314 6(207) 16(552) 7(241) 9(31.0) 3(103) 13713 80+8
TLEFRAL 29 16/13 73.0+6.6 23.0+52 52+¢12  6(207) 17(586) 6(207) 12(414) 4(138) 139+ 11 80+6
BAMITA 30 1218 T17#55 22.1£42 57+14  6(200) 19(633) 5(167) 16(533) 5(167) 136+ 12 8245
X' (F) {8 1659 0.622" 0.426" 1.146' 1519 3.017 0.501 1.164' 1.801°
Pl 0436 0.540 0.625 0323 0.823 0.221 0.778 0315 0.168
: NYHA=SZL.0 R M2y “FRRF(E.
F2 CHLAITHTECPETIEARHLES (<)
Table 2 Comparison of CPET indicators among the three groups before and after treatment
- W VO, g (ml kg * min) METs, S (ml/beat ) RER,, VE/VCO, slope
b} TR TRITHT TR TR TR AT TR AT TR
fEizsE 29 1462+260  1728+286°  332:019 418£023 605026 9.55+055  0.88+008 091008  3097+105 2859091
POEMRA 29 13554298 1652352 337:027 411£036' 610018 896+0.63  0.87+008 090007 3076143 28.17+ 142"
kAT 30 1410£276 1893298  340£020 447:021™  6.04£023 10.01£044™ 0892005 092+0.06" 31.37£140 2747+128"
FIf 1.069 4.600 0.930 14.254 0467 21362 0.729 0.689 1655 6.360
Pl 0.348 0013 0.399 <0.001 0.628 <0001 0.485 0.505 0.197 0.003

W VO, =W,

METs,,, = KA, RER,, =i KIFIRECHA, VE/VCO, slope= "B AMGE YRR FoR SRR FHT LT

i, P<0.05; "FRSALBIHIE, P<0.05; FRETLLERRILA I, P<0.05,
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B, EWOZEE . FEAET . AMEARR], RIRZHE | mFE
. FROMSBA FBshd . Yoo PR 4 EIL, 5
A2 (P<0.05) ; BI7E, AREshdSPo =l
R MR . 2T EMOZEE . FEAET . /N
AR, KiRZH . HEER. FRORBUNLE, 2571
GiitEE L (P>0.05) , W3,
2.4 LB EKG A TERR

JRITHT, =Z4ILVEDD. LVESD. LVEFILE:, ZRLS
R (P>0.05) . WGY7)E, —4ILVEDD. LVESD4}jl
BAMIGITATAR /N, LVEF VAL RIT RIS, 2596
Gt E L (P<0.05) . JG¥7)5, —4ILVEDD. LVESD.
LVEFILE:, ZRASITFEX (P<0.05) ; 97, BE
JRYTLHLVEDD . LVESDEA Uz . it BUR 20 45/ )N
LVEFEH EiZshdl . P Bk The, 2508804 E X
(P<0.05) ; BI7)E, AEZIHSHLOEFRALVEDD,
LVESD. LVEFIL#, 2R LGiF¥E X (P>0.05) , 0
4,
2.5 mBI. NT-proBNP. 6MWD

VAT, =4imBI. NT-proBNP., 6MWDLILEZ, 25T
Gt E X (P>0.05) . GI7)E, —4mBIaMlEA UG

JYHITHE . NT-proBNPAFSIEALIAITHIFEAK, 6MWD435
BARGURITRIIER, 28 A58 X (P<0.05) . A7
Ji, =#AmBI, NT-proBNP, 6MWDILE:, ZRAGHFE
X (P<0.05) ; AI7A, BREHRITHmBIR A Aizsh
PO FWRLZE THE, NT-proBNPHA Rz shdl . Hro 5= W
RLAFEML, 6MWDEA S Eh . PO PR ER, 257
A E L (P<0.05) 5 RITIR . ARiBsh4 50 %
WK 4 mBI, NT-proBNP, 6MWDLL#:, 25% 482 X
(P>0.05) , W5,

2.6 Tatk
“HBFIRI TR R A BN R
3 g

CHF Rl PR f5g 6 WA O LA IR 2 — , BT 32 L%
I DR R A2 A B4y 2 R, I 2 i A 25 30 0 1 2
ZE 2 ARREE BRI AR, CHFIGIRYT B E MR
2§ KR B I SIAS A IR BFSCIESE, &
A Rz S AU RE SR m R B LA BEAERE D, SRR
iz sh Uife, REHE R B NIRRT, IO LER 4R K
OEFEM Y RIAART B, TR N R AR
KRB BRI, S GREAR . R HLE 3 B A

R3 SUUAITRTE D EIEBER A (x5, 4))
Table 3 Comparison of TCM syndrome points among the three groups before and after treatment
- - Jhake] 0 ZHEH ISR
R A RITHT T TR e R TR
fREEdl 29 179+ 049 117 +0.54' 1.90+0.56 117 £0.60° 203063 1.31+047" 1.72+0.46 114 +0.44'
Sz kil 29 193053 1.24+0.58' 1.97+0.50 124£051° 203042 1.41 +0.50° 1.86 +0.52 117 £0.54°
RG] 30 1.88+0.58 0.87 £0.63™ 1.90£0.71 0.77£0.57" 2.13+0.57 1.07£0.58™ 1.90£0.55 0.80 £ 0.48"™
FA 0.766 6.969 0.191 12221 0.224 8.981 1.848 10.208
Pfif 0.467 0.001 0.826 <0.001 0.800 <0.001 0.161 <0.001
- AR T IMEAF] RRzH [z FROH
it TR vl TR TR TR T TR vl TR
AREHH  169£047 1072046 162049 093046 186+052  117£047 1552051  0.90£041° 176£044  1.07£0.26'
WOEFRAL 1792041 1172054 172£046 1102056 203£050 1242044 1692047  1.03£057 183£038  1.10£049°
BAITAl 1832046 077£043"™  173£0.52  0.67+0.48" 200£0.59  090+055"  170£047  0.70+047" 187£043  0.87£0.35"
PR 1.106 11306 1.149 10.500 0.732 9.159 2.265 6.718 0.906 7.502
P 0333 <0.001 0319 <0.001 0.482 <0.001 0.107 0.002 0.406 0.001
T SRR GARLBAITRI L, P<0.05; "FRSH AL, P<0.05; TR SHOETRAILE, P<0.05,
R4 SHURYTHE ORI AR L (x+s)
Table4 Comparison of echocardiographic indicators among the three groups before and after treatment
) LVEDD (mm) LVESD (mm) LVEF (%)
415 Tk A A A A — e
TRYTH BTG TRYTH HIT G EPARI] HIT G
s shdl 29 51.55 +3.03 47.79 +2.48" 37.34 +3.04 34.41+292 44.28 + 4.40 50.66 +3.71"
E/IRI0=2 g | 29 50.86 +3.55 47.24 +2.94° 37.72+3.28 34.72 +3.49" 4324 +4.42 50.45 + 4.50°
FERYT LR 30 51.10 £ 2.89 45.30 +2.96" 37.70 +3.08 32.50 +2.81" 43,07 +3.25 53.30 + 4.53"™
Pl 0.355 6.462 0.134 4512 0.761 4123
Pl 0.702 0.002 0.875 0.014 0.470 0.020

. LVEDD=ZC.0 8Pk A MANAR , LVESD=ZC LB IRAE A NGE, LVEF=ZE.0 8 SHILZME PR SARLNAITHTIES, P<0.05; "R 54
Fissh HEE, P<0.05; “FonS5PoEmikigl b, P<0.05,
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x5 SHAYTFRTFmBI. NT-proBNP, 6MWDIL# (x+s)
Table 5 Comparison of mBI, NT-proBNP, and 6MWD among the three groups before and after treatment

a5 - _ LmBI (43) — :L\‘NT;proBNP ( ng{i‘) § - jMWD (m );A.
TR RITIE TRITH BITIE TRYTH BT
iz shdl 29 53159 740 +5.6" 2400 + 472 523 101" 369 + 20 399 + 17"
PO UKL 2H 29 55.0+8.1 75.0 +6.9" 2437 £ 474 517 + 68 364 =20 393+ 17
AR 30 542+72 79.5 +5.0™ 2 530 + 400 435 + 68™ 370+ 18 412 £19™
Pl 0.515 7.428 0.662 11.072 0.923 9.493
Pl 0.599 0.001 0.518 <0.001 0.401 <0.001

7: mBI=2{ B Barthel 3550, NT—proBNP=NASilR4HKETA, 6MWD=6 minBf7HEES; "Fom SALUAITHTILE:, P<0.05; "FR S5H EiE3h4l

LAz, P<0.05; “FnShio=ikid b, P<0.05,
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