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Abstract

To explore the prescription laws of type 2 diabetes mellitus with heart failure based on the latent
structure and association rules, to standardise and summarise the regularities of traditional Chi-
nese medicine prescriptions for the treatment of type 2 diabetes mellitus with heart failure, provid-
ing a data source for the development of consensus and guidelines. We systematically searched
China Knowledge Resources Database (CNKI), Chinese Science and Technology Journal Database
(VIP), China Academic Journal Database (Wanfang Data), and China Biomedical Literature Database
(SinoMed), with the time limit of searching: from the time of database construction to 2024-10-07,
and screened the relevant literature with the help of Endnote 21 software, and imported the nor-
malised data into Microsoft Excel 2019 to build a Chinese medicine database, and Lantern 5.0 and
IBM SPSS modeler 18.0 software were used to analyse the latent structural models and association
rules of high-frequency TCM. Sixty-eight prescriptions were included, involving 129 Chinese medi-
cines, with a cumulative frequency of 748 times. The high-frequency Chinese medicines (with a us-
age rate of >4%) included Astragali radix, Maitong, Salvia miltiorrhizomes, Atractylodis macroceph-
alae rhizoma, Poria, and Glycyrrhiza glabra, with the effects of these medicines mainly on tonifying
the deficiency. Latent structure analysis yielded 6 latent variables, 12 latent classes, 6 comprehen-
sive clustering models, and 16 core formulas, which were used to measure the evidence of type 2
diabetes mellitus with heart failure, and inferred that qi and yin deficiency, spleen-kidney yang de-
ficiency, phlegm and dampness internal obstruction, qi deficiency and blood stasis, qi stagnation and
blood stasis, and yang deficiency and water flooding were the common types of evidence. Twenty-two
strong association rules were obtained from the association rule analysis, and the highest support
was found for Maitong-Astragali radix. Type 2 diabetes mellitus complicated by heart failure repre-
sents a syndrome characterized by an underlying deficiency in essential physiological functions
coupled with superficial excess manifestations. The core pathological mechanism of this syndrome
is primarily governed by blood stasis, which is subsequently accompanied by deficiency syndromes
and the formation of phlegm. Furthermore, this syndrome is intimately associated with the func-
tional impairments of the lung, heart, and spleen. The treatment principle is to benefit qi and nour-
ish yin, eliminate stasis and resolve phlegm, and combine the methods of strengthening the spleen
and moistening the lungs, invigorating the heart yang, and moving qi and inducing diuresis accord-
ing to the evidence.
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MR &0 BIhREA A ERERI AR ZEL AR OCHR, 76 HF AR Pl 2 ZEH[1]. IR,
HF "JREIG N T2DM IR AR KT A R[2]. WFH MBI Bovfem, INEEEm, Suist
ERE, FEEBURE. R EEAR . BRI, AR R 38 103 RN 3.2%, 1fi{E T2DM
B, XA 11.8% [3]; — TR LS E RSB 78 R, A IR0 PRI 10 32 BB 38 1O ML 557 % A DRI B
T AR 2 R0 3 B 1Y 2.02 £5[4]. BB SRS 500 56838 R B R AN 5 S i 1k O R0 PR R R E R O, 1857
BIREEE RIS T 5 RACPUI A I B e S5 AR 3R B A OG[5), mrllbE . il R AohE . S8 A0 SORT 90
NS ECEAMMAEBAG . ONEF i, OB R R AT RE RS . O IAnRRE iR . Bar, BAREE
5P T2DM-HF BT 25 25 B 70 5 FUGREAC B2 T, AR50 . PRI . S B, . & 41z ).
IS B R RE S5 AR B R N FH A S RN LR IS A 2 (SGLT2)HWHHIF B 2B 7. RAAS 41
HIFVEEZGIRTT6] [7]o XTI A — B (B K ITE ST A7 AE 2 At R AR S Tl e R e e 5 il
NI RS R 142 UA1 8]

AR T R 2576097 T2DM-HF AHCHE 7t vl & e, R T R &7 AR & I I PRIEHE 9] [10],
Z I EEZRYT T2DM-HF (15258 = 0 U RNIG IR S AT R B, W 251 700 AN RS i 3 B5GE TR KL O
Dhge ONLEF4EAL . SO UEMSE, En] LA B AR i, Zathe. TiE RAF, [FR 8% T2DM-
HF 3ERE[11]. SHiRYT T2DM-HF $& 4057 R K, 5 T Ak 22 18 500 JOm R ML UGR b 7y ik %7, B
AR Z B2 TG ) R SR AR . DG, ABEFUIRL . B 25570077 T2DM-HF AR G STk EL
5, B BREER BT RO RN B A SRR R P 2580, 04 T2DM-HF BHIER IR B, Ak
T2DM-HF Bl PR o 257697 $ R4 S #7[12]

2. #IRE
2.1. BHEKRIR

K% CNKI. VIP, Wanfang Data. SinoMed ¥4 /F . 2RISR 550 1 A 8% 2 2024-10-07. &
Z R FEAREI A A, RN (B O ZEE + 03+ OINEE) AND (B SH: BRI +
MR + M) AND (Road: FE + FiE + F2 + 3 + H).

2.2. ANFRHE

(1) #e ChE I ZERISWORATT 18 2024) [13)H1 5 3 208 R0 5716 4 B T 91 (2022) ) [14]6)
BWitrdE . (2) SCERRBCAIGIKRIF L 4 KEZ . (3) THUEMLLH R TN E. (4) HJre. I7
LETE R
2.3. HEpr#RAE

(1) JCVsREUA SCEEE R SR (2) JT AN A A A () T TSI P AR A UL b
B 7 i (L [ B 9 R BE AR VE AN R B2 38 37 :55) O 7
2.4, XEiFiESEEREENL

TR BHE ER R AR CHR, KIS Endnote 21, 4553 2 LT 50 R ki T LB, B, Hif, &
KBNS, B EHE 3R 5\ Microsoft Excel 2019 ¥4+ 245 757897 T2DM-HF e &,

2.5. AMHBALE

2% (PERKIZITARE « 5 2 #72) [15]. €2 BB RW T EPHGIRR) [16]. (&0 s
BR297 1619 (2022 4F)) [17] (253 251 PRAT FU 4R T R (604T) ) [A8TRAIERL A4 AR EBEAT VAL AL BE , Ints
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AP AR B R IESE . S0 (B NRIEAE 2580 X b 25207 i i o AT R AL AL 2E

2.6. BUEG TS SR

iz H Microsoft Excel 2019 {4 it TRk P & 2GR . EEIhR. k. HE, FFimikmiih 2y
(fFH % >4%); iH Lantern 5.0 AR aE MRS, SRR BTS2 B B0, HESA i, =T
IBM SPSS modeler 18.0 HEAT IR ) 43 B A0t mT A4
3. &R

3.1. MCEKTHIE

VIR RIS R ik 2793 55, BRI B R 767 B, 4HSRAR AR B S G ER TG < SCHR 1900 R, SN
FEHERLEZLL. MM EEZE 315, WRIGHHAREHES Sk 94 5, 4 2 L7 N\ i i ghHESs 3,
BAYINSCHR 63 55, VELE 1.

CNKI (n=674); Wanfang (n=1096);
VIP (n=97); SinoMed (n=625)

aﬁigxmﬂ¢!1
(n=2026)

\ 4

ZRERE. WEVE
& I 3k 2 (n=126)

HRAERBRER.
BB RH|(n=31)

A 4

ZFiEe XA FRE
M\ L E (n=63)

Figure 1. Literature screening process
B 1. XHERRSEERIE
3.2. iEENT
GINSCHR T, 37 R ARSI R BRE R, FReEAb b EE 515 3 22 FRERL . Horb 5 EE AT = R 4 AR
[ 3 2 e ML ARAIE (1078 1], 38.96%). <A IMLJEHIE(600 41, 21.68%) K1 [ i fE1lE (388 #1, 14.02%), ¥
* 1.
3.3. =P
RANNRZE T 68 1, WKHZy 129 Wk, SAIRCH 748, HHEAZA(IE > 4%)3L 57 ik, =

THEH 657 ¥k(87.83%). #iiK i =il 6 B2 N3 (51 K, 75.00%). #4(37 X, 54.41%). F12(36
K, 52.94%). FIAR(35 K, 51.47%). TRE(3L IR, 45.59%). HH (29 Ik, 42.65%), VI 2.
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Table 1. Syndromic characteristics of T2DM-HF (n = 2767)
2 1. T2DM-HF BEIER 45 (n = 2767)

JER BRIR Bil% 14 JERY Bk Bl % S
BRI ASE 12 1078 38.96% JF 1 B R AIE 1 2 0.07%
AR MLFIIE 9 600 21.68% JUR R BELE 1 2 0.07%
I R E 5 388 14.02% L BHAIRIE 1 2 0.07%
FHA 5 M IR 1 130 4.70% O JP IR 1 2 0.07%
BHA 75 R IMLFEIE e 4 123 4.45% B R K ASHIE 1 2 0.07%
JIL 5 BH R I 2 85 3.07% AN AIE 1 2 0.07%
Lo B BH R IR 2 77 2.78% A LR 1 2 0.07%
FH 7K IZAIE 4 75 2.71% 7Kg LR 1 1 0.04%
I HLE5IE 1 72 2.60% LSRR 1 1 0.04%
I¥F BH 194 32 e LS 1 61 2.20% ' BH i 22 1IE 1 1 0.04%
Lo JiCHE BELAE 1 60 2.17% RN BRI E 1 1 0.04%
Table 2. Frequency and utilisation of high frequency Chinese medicines
2. SRR RERE
ik wixk AR ik Bk EREE ik ik AR
WK 51 75.00% % 12 17.65% BT i 4 5.88%
4 37 54.41% HE 12 17.65% a5 4 5.88%
VAE S 36 52.94% T 11 16.18% FE AT 4 5.88%
BA 35 51.47% T 9 13.24% kL 4 5.88%
R% 31 45.59% 7354 9 13.24% = 4 5.88%
HE 29 42.65% FHK 9 13.24% FEHR 3 4.41%
=12 24 35.29% TREE B2 8 11.76% FHE 3 4.41%
kT 23 33.82% RSN 8 11.76% KR 3 4.41%
HEaA 22 32.35% 1IE] 7 10.29% i 3 4.41%
li 21 30.88% thZ e 7 10.29% JRZE 3 4.41%
nE 20 29.41% A2 7 10.29% BT 3 4.41%
AW 19 27.94% R 6 8.82% KRAZ 3 4.41%
W 17 25.00% - 6 8.82% - 3 4.41%
TRAT 16 23.53% SEiH 5 7.35% b 3 4.41%
B4 15 22.06% K& 5 7.35% fig A= 3 4.41%
A B 15 22.06% KA 5 7.35% [l 3 4.41%
KT% 15 22.06% KIeH 5 7.35% KA 3 4.41%
ANZ 14 20.59% B 5 7.35% F= 3 4.41%
BeA= 14 20.59% M 5 7.35% AR 3 4.41%

3.4. SR HMKITE

BT 57 R 2 RO PER A28, S5 R BRI R
2RISR 2906 1K, ZH L WL ¥ HEW K 12 5%,

RAT70 IR, HAvE M2 H 696 ¥k, & tbiE:
EIIR 4676 Ik, Z Al . D&, FEILKE 2.
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Figure 2. Nature, flavor and meridian tropism of high-frequency medicines

& 2. S AMRIaE

3.5. SRR ZATHEES
TS S 25 FEThREE 14 25, DIAMNEZ . 1EILALIRZG . FKBIRZ N . HAshE 2 DIsh
ZiNE; WAL LR MRS N E, FlIKBIEAGUURIKEMZG NE, FELE 3.

Table 3. Effect of high-frequency Chinese medicines
= 3. SR AIIHE

ViES ks Bk BOW ViES kg Bk BHOH
R 11 188 28.61% A 4 22 3.35%
Ah M 24 4 46 7.00% 1B PRy 2 2 20 3.04%
ANz 1 37 5.63% TE Y 2 7 1.07%
T MR 2 5 78 11.87% A TR 24 1 3 0.46%
Tk 24 1 20 3.04% S iz 245 1 23 3.50%
FIKIE M 2 5 59 8.98% I R 4 PR 17 2 1 7 1.07%
I PRI ik 24 1 9 1.37% FROZMY 1 3 0.46%
T A I 24 2 31 4.72% R 1 3 0.46%
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THE G K2 2 8 1.22% A 1E 1 24 1 4 0.61%

THERIRIE 2 1 3 0.46% Ut 1k 1fn 24 1 3 0.46%

KA FEL 2 29 4.41% ] 1 3 0.46%

REBAIAZ 2 11 1.67% BRUEEZ 1 3 0.46%
HEZ 3 37 5.63%

3.6. BREEHISHT
3.6.1. BEE

B4l B S N Lantern 5.0, i BI 55%, K 57 Wk dip 2515 A B A &, A2k 6 NBEAE & YO~Y5.
AR BAFAE 2 NFaZk, BT RL BIC VE4r N-1475.76. [Faszs Mypim i E 3,

Ht HE H
Sk B R OWOB RN S M F
W R W N R A I OB kW R W R
[ YOEZ)/ \Y4_(2)/ Y5 (2)
T
SEHA
KA
M (o
FnBE
A
TEFERFAXES BHEE N HNMENDTH
MEFH AITE R/ BETTS W WA D IF N WX
TT B AREAW FX
Figure 3. Latent structure model diagram
[E 3. BREEIER
3.6.2. ZFARA
g BEAR, B HGARIGEN YO-Y5 #ATERZK, BN 6K, 4hlidh Z1~-26.
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Table 4. Comprehensive cluster analysis

F= 4 FEBESR
XX BICVESY RBEE 2 & T B PLJ5 WUE
Y2 A = = D La
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3.7. KEXHN 9 #r

WERKETIRECN 2, X >30%, BSE >65%, $2TH% >1, ®AKRE 22 &0, vEW
# 5. K 4,

Table 5. The analysis of association rules in high frequency medicines
= 5. SRR 534

BT JE B XFE BfiEE /AR
L K 54.41% 75.68% 1.01
& W 52.94% 88.89% 1.19
HAR B 51.47% 82.86% 1.10
HAR R% 51.47% 68.57% 1.50
R% HAR 45.59% 77.42% 1.50
AR + E®E e 42.65% 68.97% 1.30
AR + HE RE 42.65% 65.52% 1.44
L + WK & 41.18% 71.43% 1.35
L& + WK FRT 41.18% 67.86% 2.01
= HE 35.29% 87.50% 1.17
RE + AR pigee 35.29% 79.17% 1.06
TE + AR L 35.29% 66.67% 1.56
TR T EX S 33.82% 100.00% 1.84
TR T Gt 33.82% 82.61% 1.10
HIRT + &% HE 33.82% 82.61% 1.10
RE + WK HA 33.82% 82.61% 1.60
RE + iR F& 33.82% 65.22% 1.23
HAR + 12 W 32.35% 90.91% 1.21
F4 + 15 WE 30.88% 95.24% 1.27
li HAR 30.88% 85.71% 1.67
li TRZ% 30.88% 71.43% 157
%4 + & kT 30.88% 66.67% 1.97
DOI: 10.12677/acm.2025.15113241 1445 Il PR % 2 3k e


https://doi.org/10.12677/acm.2025.15113241

NENI 55

Figure 4. The network diagram of association rules in high-frequency Chinese medicine

4. ESh 2 BRI 2% E

4. ¥
fErPEE LG h T2DM-HF ARIE IR R S AT SO P RS “IR 7 436 “0B” “BHE” “/Kp”
iBE, (0]« ) DANE R E B R S o JEE A A, B AT, WO R

Hl” o MALOERRR, BETEME (R« ARERBE) ¢ R TH, O s B (R
X oo LAY TS “NIBRZ R RN B, MRS, MR, %ML AT, Bl
B BIUTENUE, SO s IRIT (R - @B0ie) HETE: WINER, T o R TR
e, Wit T, A0 s U T2DM A HF FEER AT ToWRIE A 17 & P95 S5 A0 [ 1 w225 (R
Wit

HER2IN N T2DM-HF AN & PR e F A0 R AL T B 2 0 o 1 M rh BURZ [191IA 910 B “
7ONAS, T bR R ERTSRIAROVEUR B, R FEE IR VR N E. R
R R, B S KRR A MKRERS; “BR7 5 “WR” EARE, BHEERE,
T2 T2DM-HF JRFEIEAE . i, TKZEHIR[20190 N, T2DM-HF iiF &< MR B i 3, Fom R
BUABEIRIBE B LS AR A, RS, IR A, R BELIML A I B s[RI, e BGkEA <UL, SURANRE
BT IR ] S -

4.1. RS HME

JEGINCHR 63 &5, b T2DM-HF 353 e BEIERY 23 B, DUAUBH I B2 3R HIE . R IUFIE AT S,
PP RN, AR 74.66%, ULHA “IMAE” AMRIZ 0L, & T2DM-HF &A= K B A 16 K Bt
PRI SO #8: “RE” R WIMTRE2 IR AT IR 2= . EME[21]%F 551 4] T2DM-HF 83 1 5 90k
ITUERHARIE, B HARRUERHA G UIIAPERZ W, bR RuERH G RS SR Z . —H5
T2DM-HF “[g” “987 “H” BIRpLEAR B EIE.
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4.2. EIESMRENE

AT 72 A b 265 5088 T, B B R VAT T2DM-HF (28 EEON . 24 12, AR, &%
2 HE. 2 a0 BRI R EEAECT (URATS) , il MEROR, RN
T FKEM 2 Th[22]; BB ORI, BT LASGE O ULRE E AU SO ER, R H
R E P IE, RS REUBMEIER[23]. ZAME . e, MHMEE, Ho. . BS, BFRAE
HLOIH ORIz Y)[24], FABH D W RISECUIRE, SGRARRTIRERERT, D o 0 ) IR 1)
R EI[25], ZAZHHERETTE GLP-1 KF LLBCERECI[26]. P12, Ao, &, B, 08, A
MAZ . LR 2 Thak, HA R a2 Hi % TLRA/NF-«B/INLRP3 5 5B & A HIEH , GE T4
N SHMMBAET, R EES SO RSG, KIEOGRMATIER27]. BAR, BREHR, A
TR BRRAR . BRIV a2 AR 58 BoR, FR N BRILE . ROS/GRP78/caspase-12 5
SR AIH] H202 F5 -3 LZH M HIc2 P9t X LR £ FI 4 B =, Oy O LAt 28] A B siie
R, ERTEHUY) T DA G 0 5 2 U, TR IR AU AL, OB RIEACP[29]0 AR, WRH . UK,
ATRIKIBIE R0, IR T ERIT KM AR, OB, IREZHEEA B ENPuEIpE . A MmaiE
AEFI[30], TRZETRIELHN PISK/AKL 15 S IE g, H0H.C J7 3555 K RO ILEF4ELL[31].

1BYT T2DM-HF B 2525 PE DURE R, IRVEZARBIFK, @k I, @i e g mms g 4n
MTIRE . BOCE R 5 =AU R PR M [32] . 290k 2 WH . w3 HBRA b &<, 4R, T2DM-
HF ZSMIWE, #4& T2DM-HF AL, & Ee7E KAZER, JEnTRIE SR, Aeocs o8 Y E S50
T2DM-HF; “EHEAT, A8l WEHMLALRE, TIAHRT T2DM-F [ p B AR “ I o HZ L. O, =
SN, Ml OFEE A, EE R, Ok, 7R gERE AR MR E R I AT BRAE I RS, R )
AT RS, R, OBk, Bl 25 AN, 5 ML R 58 BN AKRARYT o VAT bt Sy 5 fil
O BR=NE.

1BY7 T2DM-HF BIsSip 2 8t 14 D851, FEONFMEZ . 3G IR 2y, RIKZEE, Stk
66.5%; 1XF T2DM-HF i AT “ig” MIPRL, MLV, M hE, BIMRe, Hnr LRI T2DM-HF
PRSELL 987 R, FERIEPRIGYT RLLUR 8 S A A A, FREME ML LARIK .

4.3. REHIBRBEFEHE

FRGS AR BT I TR R T 0 1%, AR AR I TH SR AT B 7, M I B 5 Fid i
Fagitly, 2Ol I NEEAT P ARG AL RE[33]. AW IR PRIR T T2DM-HF i 24
BEAT TRREE M, JFREAT SR G IR ZL AME T Bz AEKEG 22 HEEMRERS . 5. Y
Wiz Z3 AN BT RAS Y Eg . NEHEAVE7: 24 ARMBINLITZERZ . BEEG Z5 AR
Tz BARNNE . NS5 285 26 HHMRIRE HEG . REERH KA. R . U7
DAIE, HER Z1~Z6 7355068 B2 AIEME TR PIRE S BHREAE R N BHAE . “OREIRURSIE /0 L JFSAIE
FH RE K2 AIE -

4.4. RERELI 534

RIBRF 737 P SRR R IR O 24 - G FH2 - L AR - RS, 2L 5HKIEMR
TR IR, PR, BN, XN T T2DM-HF 2 WM EZ 2, H
P ZG LA RS XTBE TE R, A2 WL T IR PRI, FT REAFAEVE(E ROAFIRZG X HL, Afekcdi s 2
HINEM, S, 2HTRIT T2DM-HF B IBSIE. LIRS - P2 frdofk
Tife BHASCUREEAZAL . Ik 0 S Esm IOAE T, AT 50 o UL BR 1ML [34] [35]. & FT I AGEs-RAGE it
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