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(8.79%) , HAKILF 1,

( Modernization of Traditional Chinese Medicine and Materia Medica—World Science and Technology ) 2207



2025 H_+TE H/N\H A Vol.27 No.8
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Table 1 Distribution of syndromes at different visit points
. S ERE IR S E IS 14 R VAR E BTN e E % 28 K REBE IR EHF 90 R
IR I E(%) R ME%R) AR I E (%) IR WE(%) K RE%R) WK I E (%)
S EiE 281 44.11 308 48.35 404 63.42 490 76.92 579 90.89 607 95.29
JEHAAGE 285 44.74 261 40.97 134 21.04 65 10.20 46 7.22 34 5.34
JEIRIE 234 36.73 257 40.35 365 57.30 271 42.54 137 21.51 37 5.81
P gEHE 128 20.09 115 18.05 126 19.78 153 24.02 170 26.69 129 20.25
KFEGE 100 15.70 79 12.40 38 5.97 11 1.73 9 1.41 6 0.94
fRGE 98 15.38 94 14.76 70 10.99 59 9.26 65 10.20 56 8.79
faEiE 38 5.97 33 5.18 32 5.02 34 5.34 37 5.81 52 8.16
AiiE 35 5.49 33 5.18 29 4.55 30 4.71 15 2.35 16 2.51
KARIE 8 1.26 10 1.57 3 0.47 2 0.31 1 0.16 1 0.16
F2 BREENALER —SEMH N ST, TR £ )2 logistic BT .
Table 2 Fitting results of the null model etk B AR AR 8 NI B, 5 e a = O
w mn ppe B ERTREE g BRI 3 AR MRS 6MWT,
x iz i mMRC P43\ CAT P53 4 AP T AG 1 00 s KRR R
AIE  -0.3631 0.0526 87 -6.91 <0.0001 -0.4675 -0.2586 i’%@ﬁE% 8 /l\ﬁE’fﬁ ; ﬁf ﬂ‘j /—\HE/;&E‘Z , 4%%12—&%2"5‘] E,(J/I\{ZI:
V_u0 0.0688 0.0296 87 232 0.0225 0.0010 0.1277

%3 FHUMARESIE
Table 3 Goodness—of—fit statistic for the null model

¥ MO St E
-2 Log Likelihood 5235.5
AlIC 5239.5
AlICC 5239.6
BIC 5244.5
2.5 ELKMERA AR 5T
251 HBAER
2 LB o AR B Ry Ay A e (R AR

A BF 5% i 3 PROC NLMIXED i Bl & 7 L £ 2
Logistic % A ; & H] Dual Quasi—Newton, Adaptive
Gaussian 53X AE LR JEAT LG F5 A5 A B
BUACHE T AN 35 i B 728 d A R « Logit (p)=y o+
TS AR 2 K3,
252 mHEAEA

" L2 )7 logistic RS (12 ] 48 S 2 N R AT T
VA logistic [MTARE R A 5k 22 7 26 0 /3, th 28 3454 2]
?v,=0.06883,y,,=-0.363 1 , HRHE 2T 152 41 I AH 5

. _ofw, _ 0.06883
E i ICC—020‘0+7T2/3_0.06883+772/3

ICC 4 0.02049, %F 1% [ PAE 0.0225<0.05, B AR AEAE
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=0.02049,

2 SR N BEHLAON AN A B AL B D UG, B0 [
JE BN R 25 1AL AT S R T O AR R A A D 45
b, B S AT

Logit(p;)=y,,+0, X gender + 6, X age + 65 X aeCS +

0, X coldCS + 05 X course + 0, X smoke + 6, X alcohol +
0, X allerge + 0, X diabetes + 6, X hypertension + 6,, X

CHD +0,, X FHZ + 0,, X TRZ + 0,, X TSZ + 0,, X XYZ +
0,0 X YXZ + 0., X yXZ1 + 0,3 X SYZ + 0,5 X QZZ + 0, X

6MWT + 0,, X mMRC + 6,, X CAT+v,,

Hrr: gender: J (Z MU H L) sage : 41 5 2eCS: HY
—AE 2N KL ; coldCS s Bf—4FE 8% ' B course : i
T ;smoke : JE R ; alcohol : & AR IR ; allerge : f& ik
0 diabetes : /75 & I HEIRIA s hypertension : J& 75 A =5 1ML
J£ s CHD: 500 5 FHZ : 52 15 o4 UFETIE ; TRZ : 72 15 IR
PGIE; TSZ: 75 IR s XY Z 75 R MUFSIE s YXZ: 2
AT HEIE 5 yXZ1 < J& 15 A FHHEIE ; SYZ & 75 A 7KAKAIE 5
QZZ: 3275 J I ; 6MWT: 6 434 A6 47 FE 85 <500 K ;
mMRC:mMRC 753 ; CAT: CAT 143

e 2 R IR M) A< I R AR 1 TR 3 A — AR 2k
JE CB(P=0.0144) HKIH (P=0.0082) 4 I i IfiL &
i (P=0.0032) A I 568009 (P=0.0032) e Je il 555 TiE
(P=0.0001) . B M IE (P<0.0001) . FH M iE (P<
0.0001) .6MWT(P=0.0138) .mMRC 343 (P=0.0248) ,
k4,
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*4 SERIERTEMER
Table 4 Influencing factors for the evolution of qi deficiency syndrome
%5 S 2 fE it A ZE B E 1A P& X 8] F X Ja] _kFR
1 ] & %% A JE -7.6145 0.7306 74 -10.42 <0.0001 -9.0702 -6.1588
2 il 0.0626 0.0036 74 -1.52 0.8704 0.0510 0.0742
3 D) 0.4655 0.0315 74 -0.89 0.3724 1.0661 1.6649
4 B —F &tk An & RS -0.0841 0.0335 74 -2.51 0.0144 -0.1509 -0.0173
5 B — B F RS 0.0276 0.0175 74 1.58 0.1192 -0.0073 0.0624
6 JAAE -0.0002 0.0005 74 -0.36 0.7175 -0.0012 0.0008
7 RIA -0.0947 0.1218 74 -0.78 0.4393 -0.3375 0.1480
8 RIB 0.1839 0.0678 74 2.71 0.0082 0.0489 0.3190
9 T -0.0810 0.1029 74 -0.79 0.4336 -0.2860 0.1240
10 e d -0.1150 0.1184 74 -0.97 0.3345 -0.3509 0.1209
11 5 & 0.3176 0.1041 74 3.05 0.0032 0.1101 0.5251
12 N 0.3627 0.1190 74 3.05 0.0032 0.1256 0.5998
13 Jili 2 & - 2R 0.0152 0.0744 74 0.20 0.8386 -0.1330 0.1634
14 6MWT 0.0017 0.0007 74 2.52 0.0138 0.0004 0.0030
15 mMRC 0.1588 0.0693 74 2.29 0.0248 0.0207 0.2969
16 CAT -0.0019 0.0078 74 -0.24 0.8114 -0.0175 0.0137
17 I E 0.1329 0.2918 74 0.46 0.6501 -0.4486 0.7144
18 IR AAE 0.1205 0.2811 74 0.43 0.6695 -0.4396 0.6806
19 ST AE 0.4179 0.2778 74 1.50 0.1368 -0.1357 0.9715
20 A FRAE -0.5056 0.1256 74 -4.03 0.0001 -0.7558 -0.2554
21 [ B2 3E 2.1225 0.1178 74 18.02 <.0001 1.8877 2.3572
22 [l & 3iE -1.1047 0.2138 74 =5.17 <.0001 -1.5307 -0.6787
23 TRAR FiE -0.0925 0.5106 74 -0.18 0.8568 -1.1099 0.9249
24 A IE -0.0310 0.2111 74 -0.15 0.8838 -0.4517 0.3898
25 [ ALRL B -0.0054 0.0036 74 -1.52 0.1338 -0.0125 0.0017
®5 BABDRARELITE SR 05 , 0 B TR T
Table 5 Goodness—of-fit statistic for the final model TE W E 2 BT K % 55 S8 i & I R
s KU S (Hepatitis B virus—related acute—on—chronic liver failure ,
i il s HBV-ACLF) AR 74 0156 2 Wi FRVE R BF 5 % 51 HBY -
AlCC e ACLF 1A 57 AR — I 455> i B3 B 5 B 14 o 55 ok
BIC 3534.6 NG g A DR /Sty < b A TR A R AL TR 7S
i T 7S (1% 22 Fi PR AR A 7 3 I A VAR 5 e PR 3R I Y
3 itig

TG J i e A R UE AR T AE B BIF S, AT 1
RO R B, B2 5 e PRI ST B BT R PR A RGP, B
EMER S AR I R GE, KR ZiEZ R
FR 235 RE TR, 3K 26 R 225 BRBLBRAY S0, Thi 2 A7
TEE S22 ARTH I A 52 28 SC R IR i A2
SR RERERE B WA AR R ERAL 5 IE B e AL
S 22 IR B2 BEAE IR AR I AR I 5T 22 R T A
TETAIF 5 77125 00 B b B I A e AR ) i A e A e A
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REAT A BRI T AR B AR DG R . hERIIE
fi v AR K s A AR e bE 4Rk ORI ME S L AR LR
PEIR GOV A se il 1AL G4k I vk oA A AR
LB IR, 785075 18 T SEURIAE L C R,
VI 12 00 A AL ARSI A RS 3

FLA B0 1 Ak B (] 7 2 5080 R e 0 o MR A T
SRS T A I R, AE AR ] A (Y AR O
PEP, 2P TR B A5 ABE Y R A5 Ay b 3% B 52 XL
I ] P15 2 43 A, RE Ah BRAFAE IS 18] 17 51 AH OGP i A 1)
B AT B A TR R

REA BN A TR Z2E 5o TG AR TP AR AE
FOAARZE S, IO I . R TR AR AR
AUSE oF 5 | A BEDLRSON K 5 R A Ta] 1) 22 5, G g
TREAff b S BB 9 52 2 PR RN B A, P2 B A AR A 3

R (B Ak B KGR R B R e g o AR ETR
B B3I AR I A fiff R B P 5 B A R RS PE™, X T
it R A LA B AR PR, 480 B B AL I AN SR B
[i1] (5] s R 45, AN B2 SR AN AR 35 A A [] 0 3000 S 5[] s ]
FH T 2558080 | Wik R B 5 v 85080 22 R B0 i 28, AR 26
PEIR G RS B T S B A B LA R0R

PRI, R 4R P TR A5 A5 4SS Y A FH i fi e A2 AH
KRMFFE , AWFSE LL COPD S IE 1], 3 T 22 I i s 2
Bl d s TR IR RS TR A RN B, LU A 5
SRR AR () 22 H R A DGR R AR Uy 2 S
R, DU SR DA FE 0
3.2 AFLRMRASF AR AT A EIER K A
)y

AW 5T L T AR LMEIR A 0N B & B2 COPD
A M 8 AR 1 PR R A AR P I R R R A
I v M e Lo S Ik | B R I L BH R IE
6MWT . .mMRC PE53
32.1 MRRFFHrm & EIEE T

AW 54 ] BB R M AR I AR ) AN AR KO, a0
ARSI T — A 2O I OB — AR E B
e R I S R A S D B AR R
UG WS R AT — A S0P ROBGY e <
WERYE AR o BB 2R s I 2 kAR A
R AR ; Az irigs , AW R, SR & COPD
FCE 2 N e 0 B AL W R AN AR 5
1%, COPD e Z 2N . BbAh, Ol 52 m <
WERYTE S o R Al U AR KA R AR AR

AKWE R, R EOF R E M AR SIS TG
W) — 25 T e <R o

AHIFFE AR ) TR EE ORI R R
SR IR AR RS SR AR MR R R e IR
WF5E R AR EIR B OW AR Y IX 43 7 M 2P Jon o 10 265
1 R BIFRE W15 90 4 A Jal 0 %) 52 i) < TE 3t 28 1Y
AMEFHERR ZR . R R R Wi e fF o ik
DIGEIR R 2 A, 6 o WA R AT Ao () T A8 a3 (LG R
AW RS MG AR A DGR 2 . sk, B h
KRR R T GG A7k MU U
MERZE 5B IEEAR R 240 &R ARWFS T A
AU (R BEALRN H 99 A 528 G 28 B T 5 1 T4
I 22 5, HRETAHSCHIE M m 2 H .
322 AtE¥raaEiEEE

COPD (B H A 2 K B4 IHIE™, O MU B N 55
WA 2 95 0 S R COPD 3 LAY & JFRE™, iF 97 42
AN UEARE Y8R 5 A I HAT AR DG, BT R
B I A REWE PR e I e O S B o 40
AT B A G , e B RIAA TT 5e0 0 | e I 5%
M) TR A VR AS o e O e I 2 COPD i i UL AN
o FE B A IR, L I B O T A T AE
COPD & # 2 M 1l ® (Acute Exacerbation of COPD,
AECOPD) 14 /™ 8 72 i 25 YT AR G, AR 58 45 21 R
B HBE PRI 5 COPD S RE IF 18 A% B 5 AH Gk, BB AR
A IR, COPD FIUNE FR G 2 (8] A — i A e
COPD I 3% Jiobh bR 9 & 2B 04 LSz , B PR st 7 52 i)
COPD [ FUJ5 , 5 1 A A WF 5T s A I 4 PR 2 5% i)
SR UEE AR A R 2, ARk ATk — 2 s i 5% .
323 FHRIEEH A RIERE

AHIE 5T LI PR v g D A 5 AR A Sy PR 22 £ 4
AR | 5 2 B0 I | B R IE L PH kR IE 52 ) <
WEAYTEAZ I A A2 BRSO 2 b AT AT
A DU i S AR B R AR B A IER
R 55, 8 LA BE T N SO LR i, B Sk — 2P
TN . FT ST K BB A 0 R Y AE G ]
R W P, S BT COPD S & R IR &Y, <
B DI RE 2K &, 52 M ATLAA X T 7K 43 K5 Bl %) TR WA, 20k 1 7]
T i, HOm IR G T Re ks 3 — 5 S AR L Y
BB R . COPD 7R JE Sk g BRI | i 5 2 A
FE 5 T 0 T A R v 2 L DR A A A o
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Research on the Factors Influencing the Evolution of COPD Qi Deficiency Syndrome Based on
Nonlinear Mixed Effects Model

LI Weike'?, YI Mingyang"?, NI Yuanyuan'?, YAN Lizhen'?, GUAN Jianxin"?, WANG Shihao"’, WANG Huijie',
LI Jiansheng", WANG Zhiwan"*

(1. The First Affiliated Hospital of Henan University of Chinese Medicine, National Regional Traditional
Chinese Medicine (Lung Disease) Diagnosis and Treatment Center, Zhengzhou 450000, China; 2. The First
Clinical Medical College of Henan University of Chinese Medicine/Collaboraive Innovation Center for Chinese
Medicine and Respiratory Diseaes co—constructed by Henan province & Education Minisry of P. R. China/Henan
Key Laboratory of Chinese Medicine for Respiratory Disease, Zhengzhou 450046, China)

Abstract: Objective To provide methodological examples for related research, the influencing factors of the evolution
of Qi deficiency syndrome in chronic obstructive pulmonary disease (COPD) based on a nonlinear mixed effects model
was explored. Methods A research questionnaire on the influencing factors of the evolution of Qi deficiency syndrome
in chronic obstructive pulmonary disease was developed, and clinical data of 650 COPD patients on the 1st and 14th day
of acute exacerbation, the 1st and 28th day of risk window, the first day of stable period, and the 90th day were
dynamically collected from 10 tertiary hospitals across the country. 8 baseline data including gender and age were
collected through the PROC NLMIXED process by SAS 9.4 software. Coronary heart disease, diabetes and hypertension

accounted for the highest proportion. Nine concurrent syndromes including wind cold syndrome and phlegm heat
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syndrome were used as fixed effects, and individual level was used as random effects to gradually fit the model and
screen the influencing factors of Qi deficiency syndrome in the entire process of disease occurrence and development.
Results A total of 637 eligible cases were included, and clinical datas were dynamically collected on the 1st and 14th
day of acute exacerbation, the 1st and 28th day of the risk window, the 1st and 90th day of the stable period. It was found
that the number of acute exacerbations, alcohol consumption, concomitant hypertension, coronary heart disease, blood
stasis syndrome, yin deficiency syndrome, yang deficiency syndrome, 6—minute walking distance, and the modified
Medical Research Council Dyspnea Questionnaire (mMRC) had an impact on the evolution of Qi deficiency syndrome in
the previous year (P<0.05). Conclusion The use of a nonlinear mixed effects model revealed the relevant factors
affecting the evolution of Qi deficiency syndrome from complex multi temporal dynamic data, providing methodological
references for other related studies.

Keywords: Nonlinear mixed effects model, Methodology, Syndrome evolution, Influencing factors, COPD, Qi deficiency

syndrome
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