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Abstract

Objective: To study the drug experience of Li Xucheng, a well-known TCM in Hubei Province, in
treating pulmonary nodules by using data mining technology. Methods: Medical record data of pa-
tients with pulmonary nodules treated in Li Xucheng Outpatient Department of Wuhan Hospital of
Traditional Chinese Medicine from August 30, 2021 to August 30, 2022 were collected, database
was established, frequency analysis, association rule analysis and cluster analysis were used for
data mining. Results: A total of 134 cases were collected, and the cumulative frequency of medica-
tion was 2142 times. 25 high frequency drugs were obtained. The drug properties of high fre-
quency drugs were mainly warm and flat, and the drug tastes were mainly sweet, bitter and sweet.
Association rule analysis showed 28 common drug pairs, among which Astragalus membranaceus
and pinellia had the highest degree of support and correlation. Three core drugs were obtained by
high-frequency drug cluster analysis. Conclusion: Professor Li Xucheng believed that pulmonary
nodule disease belongs to deficiency of the original and solid, emphasizing qi deficiency, qi stag-
nation, phlegm-stasis interassociation is the key to the occurrence and development of the disease,
and the treatment should focus on replenishing qi, promoting qi, removing blood stasis, and dis-
persing nodules. Besides, attention should be paid to the application of tonic drugs, so as to attack
evil instead of damaging healthy qi.

Keywords

Pulmonary Nodules, Medication Rule, Data Mining, Li Xucheng

Copyright © 2023 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 5|

Jii %5755 (pulmonary nodule, PN) 2 & ili A B2 /N T- 8055 T 3 em (IR BTEBA KN Tkt SA5 3R 30
NEFER SR, FTRREE R, 5N E AL . (45 % B a1 o A = ek
4575 (solid nodule). #54> S 45 7 (part-solid nodule) T 5% 78 % Ji£ 45 45 (ground glass nodule, GGN), H A [H
WRERI A AR WA E L] BEE AT T B S BER ORI SGTE A Win s A 2= 2252 B B A
K, PARSAE BHERTE 45 15 12 W 1) B F R SRBR |72, A [ 288 2R 4 4 0 A Y 3 kel g [ 2]
HATC & 22%~51% [3]. HARKH Il gh 17 B AR R B RAIG,  (ER 0 T J 3 SR UM S 2 18— 2 1 0
PR, AR — MRS, SEURREENRA4]. i, TR RIEFARIRIERI 4TI
7, AHEFERREE TR N VRIS DL AR 1A il 1 66 R 3 2 AT A [R] i 1) B (¥ JABE Vs, Tk Z AH R 16T
HHE[5], WRF 618 meta XA ST ERAEIR N BE K BUIR VAT IS T, AR R IR 4L 5 e RRIA
TE GG FAAR 00 WA VA KNG D R 75 T TG G vk 2 22 5, S ALl S [7]38 3 43 A1 90 151l it 45 1 5658 W B U 3= v o7
RO IR B ST A i o) 5 R EIEIR, (B T R I 25 8 RS BRIk, AR5 150 1 Ik K12
SYRFE R, W R PTOER LA S e 4 7R S5 25 M AR N

IR FAEEIT WA Z 2R LR, WLERN, MWK TIE 30 RE, XTIFR RGP
WEAFERGRELR, 1l “PORHLE" ZIRHIRIGIGEE . Ea A2, Wil 4y
I, b2 RSB IR YT IS 5 R 2048, DUSORIM &5 95 IG R 2 T 3R (v AT 2050 I S8 % .
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2. ‘P EH*E
2.1. BRKIR

1EHY 2021 58 H 30 H~2022 48 H 30 H7E s T H R BE Bt 2= Rk [ 1212 18 Wil 25 715 8 8 R k),
AT ILEE BRI 2T 134 2R RENFEFESHE. W4, WAl Fid. mHEi2k. ik
W, %,

2.2. PINFFHE

D AT I8 il &35 =5 995 9 12 W b v 22 2 8 vl [ i B 7 6 B R AL s 1 (I 15 20 o B 5 5 3R
(2018 fiR), ELWiIFF &L TEE . @ ITLmONE BeR, SHMH CT W R, ImAREIR. A1t &
fk. FHEZH. THEZK. 2%,

2.3. HiRRdRE

@© TCHfiEs CT s VE B EHGR 2 W @ RiZhAMTTEEE: Q) & IF Ml HAl ™ E w4
@ YA © LM TR E
24. BEMBUEFREN

RIS TR (P 22) WPl R gt aT 7r 2R 5 0F, Wmlga . DR IR ARGk IR Be,
MEAE . B ERRGMONE R, AR, HERGMOVE R ARSI URP 2 TS, R

(AR BEATHNNE . 2444 B30 58 5 R Excel 2007 #5775 28U B, 0t Hodh it h 2 BeR A —
EEALI, ZAWHIAFAN L, RHIHFA 0.

2.5. BUEIZIRS %

@ M Excel 2007, Sl Z5WE FAEL, FEWE Mgzt 2k, G722 h) &
EE. @ RBEHT: A IBM SPSS Modeler 18.0 % SRR KT 20 RIIZ5Y, BIEMZ5niE1T o6
BRI 5381 @ I8 H#7: #id Statistics 25 H ) KRG RIS mM VAT R0, B HZEE R
VEIT I 45 S B B A T B AR, 45 R B R IR R Va7 Il 45 3 Az O Ak T
3. &R
3.1. AR

AU ICHE 253t 128 W, Bk FIZGHK 2142 . B 254040 16 %, Sorbhizi, (b L
W2 S ILALTRZE MRS, 40 7 28.38%. 18.21%. 13.54%. ZUMK RISt 1.

Table 1. Drug class analysis

F= 1 KA

sk Bl BE(IK) B (%)
A2 608 28.38%
A5 1E R T i 245 390 18.21%
T AL 290 13.54%
fiR 24 220 10.27%
] 150 7.00%
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FKERE] 109 5.09%
LY 105 4.90%
i 3] 97 4.53%
e &) 50 2.33%
IR 41 1.91%
15 RIEZ 34 1.59%
HEY 15 0.70%
IKFEZ 9 0.42%
SPRFRE AZ 9 0.42%
Tres2 8 0.37%
oK 24 7 0.33%

3.2. ESMFSRE AR

fERFCRT 20 HIEARza 3t 25 ok, e, AL, FE. B, 3%, EILE 2, BitH
ZiAIRIs 1516 ¥K .

Table 2. High-frequency drug frequency analysis
2. EIAISRE YA

74 PR (IK) B (%) Ziy) B (K) B (%)
W 133 99.25% 5 44 32.84%
HiE 119 88.81% thZE g 42 31.34%
3= 118 88.06% LT 42 31.34%
e 108 80.60% Wi DR 40 29.85%
N 107 79.85% % 39 29.10%
HA] 92 68.66% ¥l 34 25.37%
BAR 81 60.45% EpiNd 32 23.88%
FEARRAT 81 60.45% W% 31 23.13%
=nZ 78 58.21% & 30 22.39%
H 75 55.97% 5 25 18.66%
RS 52 38.81% AR=ON 22 16.42%
A 48 35.82% R 21 15.67%
4 45 33.58%

3.3. SIAMIMERVAZE DT

R 2R LA 6544, B HovE, Z9MELUR. FvE, R, . . BaohE. &
2giE. k. A2 AL L 1-3.
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Figure 1. High-frequency drug properties radar chart
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Figure 2. High-frequency drug odor radar chart
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Figure 3. High-frequency drug attribution radar chart
E 3. SmZAZEILE

3.4. KERHN 9 #r

B RIR L /AT T 25 DRI Z AR 22, BL Apriori JASE, BB /N SCRFE 500%, /b
BI5E 100%, 1345+ 28 MR . TERLE 3.
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Table 3. Analysis of association rules for high-frequency drugs

= 3. SRR KB o4

Ja T A SCHFEE (%) Ja T I SRR (%)
I FE 93.28% G EISTNES=] 67.91%
I A, FE 87.31% I EESTNIIE=? 61.19%
I i 80.60% FH EESNIIE=? 61.19%
IS JIE 79.85% BT HAR. FE 60.45%
IS N, FE 79.85% BTG HAj . kSRR 60.45%
IS FEfE, EE 79.85% R EAET. FHE 58.96%
FH & 79.85% I =¥, *H 56.72%
FE &, EE 79.85% I TAEAT i 55.97%
R I Mk 78.36% I EAET. NE 54.48%
FE AR, A1E 78.36% FH EREAT. NE 54.48%
IS JIE. ALk 77.61% BTG HE, kE 54.48%
By N, gie 77.61% ) BHAR. NE 52.24%
O RSN 7 75.37% R HA. Rk 52.24%
FH &, K 75.37% FH BA. IS 52.24%
3.5. SIAAMBAI
PR (AR i R E
EHARERE R RS
0 5 , 15 20 25
HE 4
S
R VA 2
aE 3—
W RE 17
EAEIT 8
RE 18
BAR 12 B L
TEH 19
HidF 14
EE 1
Rz 11 |
HEHEE 25
WIZEE 13 I
wiE 21 =
HA 6 I
HE 10
mE 22
o
LIHE 20 Ll
AR 7 I
"4 15
=¥ 9 I
LT 16 )
47K 24
Figure 4. High-frequency drug clustering tree map
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¥ 25 WREZGMHEAT R, HEERE N 3 AR I R NI, kR (it Wl
BE, EARAT. IR B, Bl phl. 2R, BRSE. BEATEEA ARG 1R iLZRE, EiE. AR,
HEAR: 1 XhTE. 9. K. AR, e, =2, W7, a5 R, ELA 4,

4. ¥1ig

TEDIRA RS, FETC “Rgs 17 4, AR SARYE LI PR R DK Il 515 5 2 “ AR ” o« i
CHHUE” . CFHE” SEVEWE[8]. KA ZRE MR Z R, ARG ILIAL NN R A,
W5 0, e R A B2 JFRRTE, IRECRANENE. EHRSEHRGMA, WA E, SUf
SEFE, AMRNNSERE AN, A EE S ERRARERAA, WARERGMNS, ERN~
AP K. L T DUIRELEY, MM S BUME TR, URE 2 R A H B iRy IS TR
fe A 22565 %oF il 45 599 B0 o BE IR ATLIEAT T IR NIRRT o AT 22 [L0TIA AT 45 599 i SEARA LA S B Al » 9%
FREAZS, 16 EANARAR, RIS . MIETEER[LLVCNZR AR TSN, a5 a
g, EMRT R SWLRE R b, SRS SR IS T IR A . B IR AR [L2] A A £ S 2 B
NIESR TR, A B MR A P RS20 T 40 0 B I 45 LA G o A B bR 52, DU AR,
DAFRGE . FEHE. MhEEAbR[13]. BHUCAT UL, s 15 2 RO S5 2 R MRS AR A58 35 2 A
AL T ZE A B hRSE, AR T M, ARSI SUVARRY, RS FAEEI il o

BIHINA, MBS AARR G, FrBRCNER Y, R, SHUERH B ARG, 5%
PN B, KR “&N7 WrEE. HRM R BN, WA, BE. O, RENZAR
R R S VAT N LLANSOFAR « A8 st e o Tk R e [ 141N At 42545 (95 ML JeB il R 38 P B
RN g B, LS. AR [L51TR A AN 4 T I G R LTE TR e, YA B s,
Bl PRIE. BOEEEL, ST ARG . BARIEE 2RI RE IR, Filgs 1 R A R A
HALA T Z WA, WFLAREE ST, FORAREE T2, MU TH EAIE T 45 75 2809 (10 3 R ALRI <R . SR
RIS, PRILT PR 2R WHIERETR AR 7R R0 & HME .

AU ARGER LR, AR RS P25 128 vk, HrpFrfE s mgimE h “F e " “fpk2y”
R 27 IR MR ZG T “ATRE” e HANURAR, AREEE ZIREIR . A2
DR, AR, AR =2, HERNE, BHZIMERN GG 2 S iEse FE A i <, Hemias i o
Blo iE—&2S, Az, WENEZaemR, Py, iafE. BMRAEEmaRy, ¥
T P B S 2 W T DA S R LR 20 20 B B 2L 23 R A, DT A R A PR R R R Sh 1 VK R 20 R B i B i
He LSS BB B A 21 40 i G T RE[16] 0 2 25 HR I 2= 25 22 PT35S L A7 6 328 T A AR L4240 skt by 2EL 40
ARG EFI[L7]. IEm b P25 DR B B, 2. AT Wi LR, m 2Rk
% Ak, 38 T Wity 24 PP B AL At T e 2 s DU BV B S5 5 2 B 0. M5 s iR T, 2R DL
T HOAE, BWIACN, BONERE, AFER, HE5N 2R E A RE LS, MOREMH KRR, %
W2, ML PSP EIZ . XIMEBI[L8IMA “HihEE” 2 “if” 1fEiayr 2y L “Ximt”
e, G WE. SR AT

PRAE GBI AT 5 51, 20 G0 A . “3aee. BE” . “WE. Al RE” . “RE. |
HLOWMEY, WK, MET (MARAREZR) , MHRGE, wHE, BB, e, BRSSP, EREF.
R FEREHEMR . SUBANIITHAL, =H AN K” ZFR, HIURZG 220 7R I 35 W n] LA i
MUARAR S, BE5RAE U, BB, PR, PU%sy. PUESIEA[9]. LE, ke, i\,
FEIPEORBEAE . BRI IR THIERSS, (R =, BB, k. mREA, S,
BRM g dE .~ A R [2010F AR, PE AA ILZ . Pik. PUEE. EiE. bUR . EIKSER .
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TG, PR, WE AL G HEEIRERS, WIERES 2. MENE[21] iR LR
NELGZAREEETT W LR B =S, AeiRaEET. aif, m¥e. |, AR,
TR 22 2RI AT RIS 28 2%, BRI, B, PRI 2 2. N5, TERIR
I, FATAOVE, EIEEE, (RELfE) FH: “AiENnzfi. Bk, 7 (HETARE) 5H.
“HRAEAE I, FRFTIL, AP e RIS AL, BRZCEE 22180 A5 S AR BT E R R S B AT
PR TR H R S ROAE RS, JF BB i Tokinolide B RENS #E A 4% TR3 4RI 1215 518
BEVE TR AN T, FRFH [23)8 I BRI A U S s ] HIF-1a A1 EMT A5G T 13RI, it
T T T 240 B 20 B A R/ SRR R . AT L, IS R ARG BT (R L, T OS]
R ARG . 5 R T, A e PR )R 2 T T R AR R £ T [24]

BEDHEIREIR, 1207 BRI, R AiE. WiDlEE. EARAT. IR%. 2MMl. LEh,
FREG. TR, RS, EARE. MO7 BEAVK, BORERGS, T BB A B, DUE IR Z A8
)N EARATHAESEZ ) ER AR L D CIARIN IR 2 D, RO B T M RS R
R AIE. WiRE, RZE BRI ARWE. AN, RATE, RATER, R EAS 2 A Y SRR
HE A EMABRERE, SRERZRASK, ERHEY, A, SaAsimiEs, UK
RIS B RAMIR I 2 <, 07 RIS T 2 U OB R SR EL, AU &, BUTFAE. 3R
A E KRR “HITELORIE T, RS HE, LR, XERESE 25 B A Hr 2 Th
TR R 4EL, St RME T2, 110 K07 LR, $E. BT, HE. O DR R 2
KEL ATy, HESDBZEEMNR, BAEFRPIKIE, EOBREBR, HHEMRARAT. HITRA
st (Ui%Eik) A4 H R, FEAEROEMATI, Z2ubk. HAURRIAAEHEEA R
Biiv BT RV R — 2 RSP0 PURAEF[26]. ILZRGIRRIR. 7, TZEINRONKM AR, RS i,
5232y HEME DR HACZ &, By AR, BRI [27] 0 ORI 2R BAT DU . Pk
PURAMEZMIEM. 13807 &, B9 K. AR, i, =2, W1 A5RHEm. e
TIAhSFRA et AR, U2, AR, SRR, whailE <. FIMEFHEIRE
KigMEAIm I, MM GEiNe) “ISAFEN, AT, “zprgk, HRuE” 2&8, &
MBI AR A, #5052 Ah 3 29 NARIE R = Z AR AN, 1hn-Fh, HRA R
FUMR A ST R AR . Trhizd . S8, MENA ML, TRz, Ml “HA
WAL, MAZGREAE” , HEEE TR ANEZ 0B, ABXE G, R RRIR, 2 AFSFHEIR
R, R DUE . S AR DU e, AT, AR AT, HIRRE LA ER . IR
AT TP, INSRTT AT S, SR A A A, HRC TS S RIS, ISR R
R AEE 2T AN o 77 b A DU IS WA Z TR 7, BLVHIRALHS, BUEHss, (HATAR) &K1
“HRZ YR, FURKERMZ. 7 (BEMWREE) F. KRR, A, B B, SoEm. 7
RETTE GG, et 17, HUEE . T8, M.

ER b, AU T T PRI A 1 2 N AR IR 9T i 45 1 B AR T AT AR 2B R
Loy RN L R GE R W2, 5 A8 1) W 28 JE R B v 7 M 4545 508 1) 25 A0 A I R84
i, XSSP IR R 2T, MPEER MR UL, ik Z — B 5e AT 2 A 6T 5%, HEBLi
AN TORFFERR B R, THh B 25 UL HHIERTG, HEWHHIEA S5 & ks YR - B 2T TR
7 BN MY, ISR IR T AR, SRR R PO A A R K
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