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[Abstract] Objective To study the traditional Chinese medicine (TCM) syndromes of patients with chronic heart
failure (CHF) combined with diuretic resistance by using the Wenyang Huayin Yangxin Prescription, and to observe its
therapeutic efficacy. Methods A total of 68 CHF patients complicated with diuretic resistance and who had Yanggqi
deficiency and presenting blood stasis syndrome combined with Tanyin were randomly assigned to a control group and
an observation group. The control group was given intravenous furosemide (= 80 mg/d) via infusion pump in addition to
standard Western medical treatment, while the observation group was given intravenous furosemide (< 80 mg/d) via
infusion pump along with the Wenyang Huayin Yangxin Prescription (30 g Astragalus, 15 g Poria, 15 g Baizhu, 15 g
Chuanxiong, 10 g Danfu tablet, 10 g Cassia, 10 g Alisma, and 10 g Zhimu). The quantitative index of diuretic resistance
was used as the primary outcome measure. In addition, the differences between the two groups in TCM syndromes,
cardiac function-related indicators, incidence of endpoint events, and readmission rate were compared. Results  After 2
weeks of treatment, the filtration sodium excretion fraction (FENa) in the observation group was (0.18 +

0.04)%, while that of the control group was (0.16 £ 0.03)%, showing a statistically significant difference (P = 0.037). The
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24-hour urine volume and urine Na'/K" ratio in the observation group increased significantly from baseline levels and
were higher than those in the control group (P < 0.05). The differences in the changes of 24-hour urine volume, urine
sodium, FENa, and urine Na'/K" ratio between the two groups were statistically significant (P < 0.05). The TCM
syndrome scores decreased in both groups after 2 weeks of treatment, with the observation group showing a significantly
greater reduction compared with the control group (P < 0.001). The differences in the changes of TCM syndrome scores
between the two groups were statistically significant (P < 0.001). After 2 weeks of treatment, the observation group
showed significant improvements in palpitations, shortness of breath, facial and limb edema, spontaneous sweating, chest
tightness (pain), asthma, and oliguria compared with the baseline data (P < 0.05), while the control group showed
improvements only in facial and limb edema, asthma, and oliguria (P < 0.05). Except for the asthma syndrome after 2
weeks of treatment, the observation group showed better outcomes in spontaneous sweating, chest tightness (pain),
asthma, and oliguria at various time points after treatment compared with the control group (P < 0.05). After 2 weeks of
treatment, the observation group had significantly better cardiac output (CO) and stroke volume (SV) compared with
those of the control group (P < 0.05). The differences in the changes in N-terminal pro-brain natriuretic peptide (NT-
proBNP), left ventricular ejection fraction (LVEF), SV, and CO between the two groups were statistically significant (P <
0.05). After 24 weeks of follow-up, no significant differences in the incidence of end-point events or readmission rates
between the two groups were observed. Conclusion The Wenyang Huayin Yangxin Prescription, combined with low-
dose intravenous furosemide administered through an infusion pump, can improve the TCM syndromes of patients with
Yangqi deficiency and blood stasis syndrome combined with Tanyin in addition to CHF complicated by diuretic

resistance. This treatment improves the patients' heart function and diuretic resistance, reduces the intravenous dosage of

diuretic, and enhances clinical efficacy. This approach should be more widely applied in clinical settings.
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Table1 Comparison of patients' general condition (baseline data)

Item Observation group (n=34) Control group (n=34) XZ/ t P
Agelyr., Xt 77.47+5.89 76.62+6.21 0.89 0.38
Male/case (%) 18 (52.94) 19 (55.88) 0.59 1.00
Medical history/years, X+ § 6.59+1.62 6.35+1.87 0.59 0.56
NYHA classification/case (%) 0.06 1.00

1 19 (55.88) 18 (52.94)

\Y 15 (44.12) 16 (47.06)
Etiological composition/case (%) 0.67 0.96

Coronary heart disease 17 (50.00) 15 (44.12)

Hypertensive cardiovascular disease 8(23.53) 9 (26.47)

Dilated cardiomyopathy 2 (5.88) 3(8.82)

Rheumatic heart disease 4 (11.76) 3(8.82)

Pulmonary heart disease 3(8.82) 4(11.76)
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Table 2 Comparison of quantitative indicators of diuretic resistance between the two groups before and after treatment

Urine volume in
24 hours/(L/d)

Urine sodium/(mmol/L)

FENa/% Urine Na'/K*

Group

Prior to After 2-week Change in Priorto After 2-week Change in

Priorto After 2-week Changein  Prior to | After 2-week Change in

treatment treatment value treatment treatment value treatment treatment value treatment treatment value

Observation 445.59+ 1335.29+ 889.71+  34.26t 47.21+ 0.15+ 0.18+ 0.03 0.30 1.10 0.65
(n=34) 64.77 363.60 321.1 6.89 6.00 (8.00, 17.00) 0.03 0.04 (0.03, 0.05) (0.20,0.60) (0.88,1.30) (0.50,0.83)

Control  434.41+ 114559+ 711.18+  36.21% 44,18+ 0.14+ 0.16+ 0.02 0.35 0.80 0.50
(n=34) 71.87 24891 186.17 5.44 7.32 (4.00, 10.25) 0.03 0.03 (0.01,0.03) (0.20, 0.50) (0.70, 1.10) (0.40, 0.70)

t 0.674 2.510 2.805 —1.289 1.866 3473 0.488 2.132 4.098 0.751 2.441 2.209

P 0.503 0.015 0.007 0.202 0.067 0.001 0.627 0.037 <0.001 0.453 0.015 0.027

FENa: filtration sodium excretion fraction.  Median (P,;, P,).
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Table 3 Comparison of TCM syndrome scores between the two groups

before and after treatment

Group tPrior to After 2-week Change in value
reatment treatment

Observation 34 38.68+1.93 16.26%3.50 22.41£2.50

Control 34 38.76x1.99 22.91+3.37 15.85+2.19

t —0.186 —7.976 11.507

P 0.853 <0.001 <0.001

XF P AU RS2 TR BRI SRR TR AR,
TCe S AR LA 2 0 IR A, B IR YT R P RE 4, P43
BT N (P<0.05); PP ELER 2 B, AR AE iRy T 28 )5,
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1] 22 35 JE e 20 X
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L R (e ) A AR D A IR T T B (P< 0.05),
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Vi24JA 5, WAl IR e AR BEAYT A B (P< 0.05) .
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Table4 Comparison of changes in different TCM syndromes (points)

Observation group (n=34) Control group (n=34)

TCM syndrome
Prior to treatment After 2-week treatment Follow-up 24 weeks Prior to treatment After 2-week treatment Follow up 24 weeks
Palpitations 2.79+0.41 2412070 1.5840.95" 2.76+0.43 2.65+0.54 2.000.78"
F 46.644 23.516
P <0.001 <0.001
Shortness of breath 2.3240.47 2.06+0.60° 1.7620.70° 2.38+0.49 2.25+0.61 2.08+0.67
F 16.368 4.595
P <0.001 0.014
Weariness 2.85£0.36 2.73+0.45 2.440.61" 2.79+0.41 2.68+0.53 2534051
F 12.706 5.674
P <0.001 0.005
Edema of the face and limbs ~ 2.88+0.33 2.4420.61° 2.24%055' 2.85+0.36 2.58+0.50° 2.4740.56'
F 29.76 10.500
P <0.001 <0.001
Spontaneous sweating 2.91+0.29 2.18+0.52" " 2.03+0.67" " 2.88+0.33 2.74+0.45 2.73£0.46
F 79.395 8.414
P <0.001 <0.001
Chest tightness (pain) 2.76+0.43 2.06+0.60"* 1.82+0.72" % 2.82+0.39 2.68+0.53 2.41+0.70"
F 51.058 5.232
P <0.001 0.008
Asthma 2.8240.39 232+0.39" 1.85£0.61" 2.85+0.36 2.56+0.50" 2.470.56'
F 54.019 10.560
P <0.001 <0.001
Oliguria 2.79+0.41 2.1240.60" " 1.7640.74" " 2.8240.39 2.47+0.51" 2.26+0.67"
F 68.083 19.574
P <0.001 <0.001
"P<0.05,vs. prior to treatment in the same group; % P <0.05, vs. control group at the same time point.
x5 RITAEWMAREOIRERTLER
Table 5 Changes of cardiac function indexes in two groups before and after treatment
NT-proBNP/(pg/mL) LVEF/% SV/mL CO/(L/min)
Group Priorto After 2-week Changein Priorto After 2-week Changein Priorto After 2-week Changein Priorto After 2-week Change in
treatment treatment value treatment treatment value treatment treatment value treatment treatment value
Observation 27793.38+ 4552.74+ 23240.65+ 34.53+ 39.44+ 5.00 3297+ 58.82+ 25.85+ 3.32+ 3.94+ 0.60
(n=34) 6424.44 4087.34 4220.49 6.95 7.99 (4.00, 6.00) 6.05 7.96 3.98 0.21 0.36 (0.40, 0.83)
Control 26387.53+ 6588.71+ 19798.82+ 34.09+ 36.00+ 2.00 31.88+ 54.50+ 22.62+ 327+ 3.73+ 0.50
(n=34) 6284.01 4433.79 3890.10 6.81 6.82 (1.00, 2.25) 4.93 8.77 4.91 0.20 0.28 (0.20, 0.60)
t/Z 0.912 —1.969 3.496 0.265 1.910 6.004 0.813 2.127 2.985 1.132 2.727 1.991
P 0.365 0.053 0.001 0.792 0.060 <0.001 0.419 0.037 0.004 0.262 0.008 0.046

NT-proBNP: N-terminal pro-brain natriuretic peptide; LVEF: left ventricular ejection fraction; SV: stroke volume; CO: cardiac output. " Median (P, Ps).
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Table 6 Comparison of end-point event rate and readmission rate

between the two groups

Incidence of endpoint events/  Readmission rate/

Group case (%) case (%)
3 e Observation 34 3(8.82) 6 (17.65)
FSRAEST B T — i S A o hgemmasy _Com 6 (17.65) 10 2941)
2
FIRFISTIL Wi B A B o [ L 24112024 ), KR R FIHE X L15 1.31
P 0.48 0.39
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