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Abstract

Acute exacerbation of chronic obstructive pulmonary disease (AECOPD) complicated with respira-
tory failure is a common and serious clinical condition that poses a significant threat to patients’
health and life. Immune-metabolic remodeling plays a key role in the occurrence and development
of respiratory failure in AECOPD, and the Qi-tonifying and phlegm-resolving method, as a charac-
teristic therapy in traditional Chinese medicine, has shown unique advantages in related treatments.
This article comprehensively reviews the basic theories, clinical practices, technical applications,
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epidemiology, and evolution of treatment strategies regarding immune-metabolic remodeling and
respiratory failure in AECOPD. It also delves into the prospects of immune-metabolic remodeling in
the treatment of AECOPD, the research and development directions of new Qi-tonifying and phlegm-
resolving preparations, and the importance of multidisciplinary collaboration, aiming to provide a
comprehensive and in-depth theoretical basis and practical guidance for the research and treat-
ment of respiratory failure in AECOPD.
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1. REKRBENS AECOPD MR BRI EMMIEL
11 BERHERNERRSSE

AR, AR — T IHF AR Y Re B ARG IR 5 2 4 HURE S8 ThEE 2 (A1 D0 RIHT SR, IR AZ2 3
T2 R[] ARG R AN, 5 32 AT S 2 40 M RIS 7 G 28 200 P PO 5 A1 Bt 5 26 400 e A i 5 A
FALTERR AL R B AR 4528, XA E Y R AR Warburg RS . %3808 % T30 B AN 4 30N 9 1
(=R B R E B, BN, FEMSEAZERY, S5% 00 BUFF B (Mtb) B Ut B VRS, 4T i Rt Ja
ge, HARM T RS RS, D2 S ae s 7oK, R A2 A0 SN 77 R H AR B A4 [1] -

2 P DR 1 R G e A B AR R S e S AR TR . G0 GM-CSF Al IL-3 AR Jyiss AR 1, fg
1 32 25 R 4% PR 2 MR S R PR RS T R o EAR AN SR e e 58 rh, GM-CSF 1 IL-3 ToiAb 3 m] 3 5 i
ZFE(LPS) R N ) TNF-o 74, HIX BRI TE FAAEA R ALH], AR 3= 208 5d p38 1 SIRT2 1K
I 7 ARG 3 S5 /KP4 TNF-o, TSRS A 058 5 c-Mye AR5 1 B0 4H it 5 37 AN 20 B 450 19 ook
SEHL[2]. BhAt, MR S T2 5 G AR RS, Bl CD147 768 oA @t b i pE I A AL
i, S R 20 A R S R A M 2 T 7 9 3 A R AR ELAE D, BRI S B0 8 e 28 AR B S e 4T
ML ThREREAS[3] -

1.2. AECOPD MR ZiG AR IR IBHL

ECOPD /2 & P4 FH ZE M il i b AR v (0 S E DN Y By, 5 S B sty , ™ B 52 M) A6 3 1Y) A 3 T 2
TG o FoIs BEAE BEALIIUE S 2 AN D5 T, A JE S S AE Fe A e 5 DG AR FH o 2 1 AN B2k 44 & AECOPD
LR R R R, 40 =l AR KRS (AP R (N THI) A2 5] & AECOPD [ S N EUR E 2 —, Y5 T 5
FUSE RORE A RAE, INEASIRSZR[4]

RAER NS FE, SR EARMAIEE 72 5% . ERRAMRIE N EZ N g, 75 AECOPD
IR R AR, B IR IR SE R T (TNF-0)« 4B R-6 (IL-6)25 e R AN R 7, #E—5
RIE N, BSIEHL, SRS, A FEOPR 5], RN, SEFRE W, SEEE L
it 10 3 435 KA RN Th RE 1Y) S50 SR BRAR AL, AL [RIEiE T AECOPD WIS (1) R & il e &2 1) S E il
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BT P ECCEREG R B, IR, AR IR E SN S D REBE RSB N, 5] KT
WY £S5 [6] -

1.3. MENUFENPEIRISEM

i AIIEAE P R B P E A R JE AR S, AR BT AR, B AR R AR A A LA
WA FINET DO e, IKBRIT R E . WHEEMEEKE, AECOPD W 3 v B W AF/E IR 7 M
PRI B . 1B E, TSNS, 5 S 80wtE R 8 R AE BRI E B =4,
AT PHSESE, Rl A B AR R, i R R S AR 7]

V24 S A 0 T 25 SRR YA T Sk . 9001, 760 VA 7 18 [ 2 2 ity i s A 5 T (R IF 9
L, WREFIEA SRS T IR 2 T, (H B TR AR R R A S R R,
FA B ARG BN FMIESE[ 7] SR, FEILAAH SSRTRE FRVE YT H, ARt o 38 R S S 05 110 FH 24 e
ANTRIL, EAAFRA MR AUE IS A S, I T 2 S A RIEAEA R R 16T )
i FH B8] [9]. X LR 7T A 2 S AL AE AECOPD IR T35 1697 IS F R 1L T — 2 (IR A s i
%,

2. RERFEHE AECOPD MR FE T AYIGK LB
2.1. EME4paThEEEE AECOPD HFRIYER

EWE4HufE AECOPD (kA K g fEvh ki E % OEH . 75 AECOPD Bk Py, EWE4H I Thag
RS RAERF WAL, FE00E 90 B EFR RO I ). WHTREH, AECOPD B35S 1E A BV 41 fu %k
SR, B AIEA SR R F R i R AR AR . B, ELERBE R I R T (MIF) A2 52 1 COPD i3
IME A S TR ZE, /e AECOPD KAERS, MIF AKFit—H T, #&R MIF AlgEz5 [
AECOPD [ #iE ¥ 15 id #£[10]

LI 41 B 1 75 1 Th RE 7 AECOPD Hr 32 Bl 52ma o DL B 0 JEn A B (NTHI) L i), Fil 7 5 25
AT NTHI B R RAER, R smfile ERggipaxs NTHI FeER, HaxFp /e 5 ik
Xof i 3 5 2% AU S Bt AR 2R A O [4] . BbAh, Bhid#k 5 AECOPD s J it in =5 2 UIAH O, B B I
ST H ) Bk i 2 2R KT S B PR I (AR R AR ARG, BRI [ R A 7 R A D% 4% i R B UL 7 THI 1
Thfe % Al s AECOPD [ 15 [11].

2.2. MSWBENERELRINEERAT

i IR AT IE I 2 P T EVR A D) ReEAT TS, AT s20e AECOPD (1) 28 hE EFE . BARHE 7838
W 7 AR LI AL SR TAE G VIR, T P50t S5 40 B AR 2 40 It AR S 40 T 4%

T B ABUE D i SUE R 2 307700, 3 A R R A T 5T B A A 5 D Re U T B AR AE A .
WEFC R, K BF RGBT @ 5] mTOR-HIF-1a 5 Sl s, FRAK E VR 40 AbE B ff OCHE B (40 HK2. PKM2)
IS, Pl FUERAE R, AT ML BB AL S 6 -7 (W1 TNF-a IL-6)RETR[12]. B4, ZT7i8
REMOmZE R AARRFIR Dhfe, (Rt EWEAI ) M2 JLRBIEAL, AT RAEZMHLUEE . 1EHIR 2R
SET, EERPEENERRFEEEMER S, PuEsenl EHaR0Y B REPIRES . SRR, WK
HH Ae 8 181 05 AMPKIPGC-1a 15 58, M2k A& OM SRR (LR /), 1% LPS 531
BEEE A TCHEIRZS , M 0 ] s 4 B A 3o 3 5 R [13] « R Ab, B FE IR AT 3B L R 5 NADPH S A B
/> ROS AR, st B MR 40 M 1) S ROBCIRAS , i — D3 FL W D BE AT T RE 7 o IX LA 7 AR 2
7R T i AL T o A M Th Re 1) B AAHLH, v HAE AECOPD 77 i (1 B FH R At T AR A HE o
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2.3. IEKIRE SHEGIRF T

£ AECOPD (i W 7T, 2 Tl R B A BRI FU 0T 2 A% S a7 - BUEEAT 1 1Pl £
—LER T 25597 AECOPD il RS, 38 I xf FEAS VR TT LT R bR, I 1 i AR A 2
YRR A a0, FEXT I 255 0767 AECOPD W 7t b, I B3R Y7 1T OB DI REFE A (0 FEVL.
FVC). MM dats LR IR ARRER S5 324k, 45 R s iZ 25 2 757 Bk & W RUG YT 18 2508 3 i D REA Ik PR
REARTT T H AT —RE L H [14].

TG RIE E I A A FE SR A T SE PR 3R 7 (5 B . 38 id 4 AECOPD S I BARSR Bl 0A7, d i
FERESZ 28 HIEIR T IR PR S AL 29 RS DL B, X 5548 AECOPD S R 2 UK
RGP E AT S, TR A IR (8]« REIRZZ AR AE DL LA e RAE AR 104k, RIS 43 3%
FEREAR AR AN SRR AR 508 J7 TS T BUFRIROR, i SAIRIE I I PR ISE R $2 48 1 SEPR S 1 S RR[15] -
PRI, H TR B FAFAEREAS R RN . TS AN AR L, G 2 e o R A i AR X s AT
FEHRAE— A IGAE 25 IR IEAE AECOPD 597 IR -

3. MSHAENRARERSNA
3.1 MSWBENIMKHSIS A

TEREE DREHE IR R, ai SABIE IR A B8, DARR M 29T ROR B AR . B
AN FIEIE R LGSR BRI RIS 2R A, filtn, — e 2 IR BB SR . B R TE
SHAE, W) 2 ST AECOPD (4 BhIRTT o 1X 2633 56 77 B A% 45 o 25 3R I 4 i, ELA T LR 25 Th 3L,
PRI R S B P S H — 2 97 2K [14]

TERLF T, X L HUARH 8 S 5 R T A . X T AECOPD i3, 1E4 T AEY ik
PR R R SV BRI T R b, I AR AR R 2N, TSRS R R LR ThRE, kiR R
SERN, B ARREIR . B, E—TuF5t, AECOPD B fE R 5 U EE 167 (I RINE, o Py 2 i
AR AR, 2R RoN B I M. R SR B B AR, IRt — e R
M [15].

3.2. FSWHELE AECOPD T HiTeh

X a8 AAIRIETE AECOPD 1 1Y 7 VT Ak 3 Bl I 22 Pl PR AR AR IR 78 07 1R AT o I D) Re i b 2 PPl
IT R BB, A 1 RS FA(FEVL). H I E = (FVC) 5. 2O FRERH, &8 UK EBE WG
J7 R B AECOPD B3 il thae. Blin, 7E—TURG VPN FIM 25 30 M, G T ZFE bk
(o 25 S R T AECOPD IBEALIT IEAREE, 45 J i Rix s v 24 S 77 B6 & VR T 75 20 FEVL Al
FVC 77 AR T3 BT S Fl AN [ o 2430 5 707 il Th B X3 07 THIA7 7E — JE 22 5 [14]

AN, SRR A Eh Bk 48 43 15 (PaOs) Ak BR 53[5 (PaCO2) LA K pH {H &5 th FH T 1FAk 7 2% il
A EX SRR, W] LA TR R (R SRS BRI RGP s . WF AR B, AT R, B
53 B35 1) PaO, Tt i1, PaCO B&AIK, pH fE & T 1E 5, 7 I A3 1A IR R ) e R % el 18 43 31 e [ 15] » RIS
G PRI IR T W s R o WP IR PN ME S5 RIS AR AR, DL AIEFR AR I C [ B2 FI(CRP) 141 T 4555 13
b, PRS2 S IR Rk 5 T

33 mSHRESRENHEMNESNA

i AIRIE S e BAR R K145 609 AECOPD YR YT S48 1B I R B o DL B IXUHIORI 38 B8 Y 9 AR
REPLTIRIG RSy, AR BRI [ “RHET I T7 R AR
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WA, BB R AT R AR Y, JEResme T 4 i) o b 54R0, TR 4.
Z BRI e AR 4 . FEShIRE AL R, R B XU TS T 5 AR 0 4 4 B T A A S DR
Tk, FRRTFERETEbR, Bk AECOPD AL 4 RE R R A [14]. 3 A — 0207
JE TR T 3 S 25 a0 @ P e A 1 se AR EPIRAS, RemadLThRe R L. BR T AT B4 )
VERAL, SRR LT Treg/Th7 ~FH, JEIERMT T 4UALAHEREME 5 8 B R A A AR g, a4
VAR SIE RREIAEE[15] 0 IXLERFAHEIR, AR 3 S AR (1 1l SR AT 5 009 2 Bl o B A o AL 7 AT )
TV SR HEAGER I, 25 G AR B AT MR T 2, B - IE - AR AL S A
FhEvR T [ 16].

4. AECOPD M RBHHRITIRF SIS HEAR
4.1. AECOPD FEIR RIBRIFRITIR 4

AECOPD W 3 v 75 42 3R V0l A HL A U R R R AR T %, gn AL P Aok T E fH . HRAT
T SERE 2 B 2 IR R, EEAERS . MR HOERAL B . T D RS S . R T, N
AECOPD 1 3 3 (1) 1= i A BE, B SEWS I, WUAREE I T, IR RSBIREEOR, M2 F ANERE
5y R4 AECOPD H 3 NP TE35[17]

MHIE ARG, AR PR RAFIEZES, WTREEHEEHN R 205 iR DL R =7 3R A
SRR B, ERRIGHEKHX, AECOPD AR F AN 5 « 25717 R & X AECOPD WK %% v
MR RERW, XFEMEFLEREN, XATRREEARS. WEEYRAITEREA L[18]. it
AECOPD I 3 vy (38 £ AT Z P& JFE, WO M BEIRG S, IXEEA IRRERE— SN TR I7 I
A PERR A0 TR [19]

4.2. RERIEHIRENE AECOPD SHithpuE B

GG bR Y TE AECOPD B2 Wi BV TE M EZAME, A BT R IR B PRk 15 ™ E AR
FE LA B TR TT RS o S8R R MR RS FEA b G A AR SR I, mT DASREUCE OB RES
s S Fln, Mg+ C RME F(CRP). FE45 2 E(PCT) S SREAH X AR £ )5 AECOPD 3 i 41
B JE R A AEAR DG, 0 F X 2 4 T B MR R Al 1 Sk e AECOPD, At AE K& B8 F R (E 1k 3
[20].

IbAl, — AR 1 G 1 T DR R PR T I R i Wi bR B . WFFLR I, 7E AECOPD
B, I AR R R A AR A R A G R R A PR B S R I (ECP) R LR 2R (1 (MBP) 25 /K - .
T, ] T AECOPD 1121, oHt ECP B & [X 73 H 38 5 e e ot BRI e (A s 2 —[21] o« [FIH
TR T 6T R A R LA 4 P DR ZELRT B AL A A, R IR AN BR R T (HP). ORM1 48 1T {25 AECOPD
Ry SRR AT A, A BT SR v 2 Wi O e S AR T [22]

4.3. MG FARIE AECOPD R

BBy AECOPD [IZW ARG PEAG S (it 1 BB TR, Ml X e a2 % iyl &y
%, AT BNEA G RBORA . R E AR ARG AU AOE, (EST 5 A S5
PRI RO A2 S 7 BE 0 BR[23].

i F T SEATLIT 419 (CTT) B 0 BT T e 08 23 i 748 £ g8 350 5 R RS AR 405, % T 14l AECOPD f8&
AUBEI . AR L BB SRR A A B EEANE. Blhn, 8 CT g B4 T DLHERR I 2 UEEE R
FE sk B BEAE RS, A B T AW AR ) ™ A FE A SR AE O . BAh, BTHIR B BRI AR CT.

o5
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BT NTRREMRB IS, Rt — D4 St AECOPD HS W HERA R 1E VR AG RS R I o it XU
AR CT wJ LR AT ARG X SRR 22 5, SR SR EE JORE L b LA B Ji I A7 22 1 5
ZAEE, NIRPRIGST AR P S R AR [24]

5. S WHEES AECOPD &7 RER I S EE
5.1. SR EEPEARTHIHNAESE LR

i TARIEAE P ERIR )T P AT B IS AR 1 ek o It ARER ARS8 P T LUA B, B3 25400 AECOPD A
KA, PERCIEH AR KBS EHTIRYT . AR REHER, 205 AR A e . A,
o P 3 T X A PR S AN S B TR A 2R 5 ST A TR B IR 5 A ek A L A A R Je v ) B A
A TR AR 35 AR 253471697 7]

ANFET R, a AR AT R o BN, EXEATR TR e SRR A
R, KBEMMAZ. RKE. FEENY, REGMHSERIL T K. HEEI D RER
B, R SAPEEAEA FIRAE T BB AR AL 7 25 [8] [9]. 2 T HUN, BB AR IR AR E 5
RECERE, 2 TAORIBAE ARG G R HEA a5 S IUREEE R T EMBOR, Bt — BTy 2 eAn
(PR SR VS =N 7S h g @

5.2. AECOPD &fT SRR EET SR

AECOPD iR 7 SKIRHE A B 2 R e A A . i 25, FEGMHENR Oy B E AR, i F S0
PIRFR S OB ZE G ENE R AR IR o A 0 LA BRI RN T V5T SR B 1)
GEEH, WAREHERG KRR eIl RE UL L TR I ACRESE 2 AN 7 T [23] -

H AT, AECOPD ey T BBy ARG YT . 29067 i, SOVE S 9komI (g2 324k
WAl PUEBRARELIY) BB R . PUERSERE L. X T AL IR (¥ 2B, AR 15 ™ &
FERE, WIBER 48 TAUT . LRI TE S UNUMOE TSFEPIR SRR T [25] . ARZ51a T R i R R )
Yk, EFRSCRESE, DR B AT TR AS NN J . SR, R H TR ST SRS e R LG T
BB, (B Phi, Ao BE X AT I RSN IR AORE A B T OR S, R
B DR A IR T

FEIREZT, mWBRIEEA— M e MBI TE, Bl skt K SIRESGT T B
£, N AECOPD (it e fit 138 iy B A Ty ide. AR FILAI B, 28 Al il sl i 1 T ALAA (1 S 2
ThRE AR SRR SN B B R A W SE AN T, SR (e TS RO AN TE[14] . IR RT 5T
WEIR, i REIRE IR EE G TT, (E% AECOPD 3 A ARAEIR . Bl D e LA K 2B i o B 55
T AA N Flan, f£—ilm R, BRI AT R L s SR
25050, HNZU. R U SEAEIR KSR L SE OO, T RESR bR A SR R I R [15]. BEAh, 2
SACIRIEIE FT REIE L 5 G B A S A2, D IR RIE AR A, B e R BB ARIG T RCR AN T

6. RBENAHFEWTE AECOPD JATTHHEIR
6.1. IRITRIRSHE

Gy AR E RIS AECOPD [F¥RYT w5k T H Ay SR F T 5t. IR T iR AR 7E AECOPD K%
U VR RT, A3 Bh T R S8 LA R A 7 S o i, S e AR A R 4R, AR RE G
S eI TIRE, PR B RAE, A ZAE AECOPD AR I 48 225 1 e [12] o

WKL, 442K D =5 COPD ™ E AL AN Ak N B AR AR L, 72 R E RGBT, 4AR
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D SR = Bt 1 AR A IR AT B (NTTHI) B R AT ) 3 A S AE VAR, (HB etk 1 B S Pk p™ A4 .
XA I T A SRR R, kLR D JKSF, ATREXT AECOPD VAT ™ AR E M [26] . AT,
BT Go e AT BE (1 508 7 T AT T A BIT R HUET IR T 459, O AECOPD i S 1 S8 2 ia
ERUEER

6.2. MB@m SUBEHBIFINMELTTE

B AR RO R NE N “ RO HEARRLRL” R oy - 4B - T MIPLEIRE T AR . A
KRR B HOAY], AW U M2 25 B A o L, LA B R 2 s SR T A . SRk
FRAG . LR AE AR AL 55 S AR AR O R [16] - FERCEERE b, W] — B T B B P G K ) 771 o XU
EEA D HEY, WSV RIRIEE . SEoRAT e, e HO il B S B A B R TR . IR, 45
B B AR R A (G A1 A I S AR B TR R AR /KT ZRRLAR DI RESRR), AT ST 2 AR RS HE T 24
K&, SEHL “FRSE” AR .

7. AECOPD MR ZRIBIETT B F I = SRk

B AIRIEAE AECOPD a7 ot — € U 77, (B H AT AEAE — 284+, B BT FLAN, &
IR Lelin PRI ¢ 3 W 2 A RIEIR & 8 AR TT AT 2508 AECOPD 3 S LS RER IS4, Bl T0F 77
RERESZEATE, A FREARBN . BT AN ™, BRI S 2 25 AE[27]. Bilhn,
f£— 2T 257877 AECOPD KB IR, A7 4EXH B NN RHERRARHEAS 4% LB TR AR AN 4
TS 1), AEART FL A R BRI AL o BEAh, XT3 AL O AL R SE A, AR WEIT
SRR AT REIE L AT e R SUIE SRR AR KA T, EEAR 2> HLRRE S s U0 fr it — 2B IRA
WEFTe X BARAENRIR B, B AR 2 AR B I A7 AE — RE BUE »

G A BN — M X BE T S, LR YRR R AE I R R A 75 1 — IR IE . A4
PEJT TR, X e ARSHE S (0 T AT RE 2 51K — RAIA RSN B0, BELi =5 G e AQ 10 254 vl g
SR R RGN IEH ThRE, FEWUANR A ART TR, SIS r )R (28] EA LT, B
SR BE LR TEAYI s PRI T 7 Hh S SR EE A/ AECOPD 87 Hh IRTE AE R AL, (B = KRR
e o PRI PR AR A6 R 78 M IE ST 2. Bk, ANFEAMR B S BACSPRAS AR 22 5, RS AT T S
REABASAA,  An AR YE AR ZE e Sl T 10T %6, ARG YT O RkE,  th il bz —.
PRI, ERE S B B A B T RVR ST 2/, 7 B AT B 2 IR AN IBIE FEAIRAIE .

SE

[1] Shi, L., Eugenin, E.A. and Subbian, S. (2016) Immunometabolism in Tuberculosis. Frontiers in Immunology, 7, Article
150. https://doi.org/10.3389/fimmu.2016.00150

[2] Borriello, F., lannone, R., Di Somma, S., Loffredo, S., Scamardella, E., Galdiero, M.R., et al. (2017) GM-CSF and IL-3
Modulate Human Monocyte TNF-o Production and Renewal in in Vitro Models of Trained Immunity. Frontiers in Im-
munology, 7, Article 680. https://doi.org/10.3389/fimmu.2016.00680

[3] Li, X.and Xu, W. (2019) CD147-Mediated Reprogrammed Glycolytic Metabolism Potentially Induces Immune Escape
in the Tumor Microenvironment (Review). Oncology Reports, 41, 2945-2956. https://doi.org/10.3892/0r.2019.7041

[4] Euba, B., Moleres, J., Viadas, C., Barberan, M., Caballero, L., Grillo, M., et al. (2015) Relationship between Azithromycin
Susceptibility and Administration Efficacy for Nontypeable Haemophilus influenzae Respiratory Infection. Antimicrobial
Agents and Chemotherapy, 59, 2700-2712. https://doi.org/10.1128/aac.04447-14

[5] Ni, L., Chuang, C. and Zuo, L. (2015) Fine Particulate Matter in Acute Exacerbation of COPD. Frontiers in Physiology,
6, Article 294. https://doi.org/10.3389/fphys.2015.00294

[6] Vlahos, R. and Bozinovski, S. (2015) Preclinical Murine Models of Chronic Obstructive Pulmonary Disease. European
Journal of Pharmacology, 759, 265-271. https://doi.org/10.1016/j.ejphar.2015.03.029

DOI: 10.12677/acm.2025.15113171 885 I IR 2= =23t e


https://doi.org/10.12677/acm.2025.15113171
https://doi.org/10.3389/fimmu.2016.00150
https://doi.org/10.3389/fimmu.2016.00680
https://doi.org/10.3892/or.2019.7041
https://doi.org/10.1128/aac.04447-14
https://doi.org/10.3389/fphys.2015.00294
https://doi.org/10.1016/j.ejphar.2015.03.029

TR, IR

(7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

[22]

[23]
[24]

[25]

Liu, W,, Yang, S., Fu, M., Li, J,, Song, Y., Wei, B, et al. (2015) Chinese Patent Medicine for Chronic Obstructive
Pulmonary Disease Based on Principles of Tonifying Qi, Promoting Blood Circulation by Removing Blood Stasis, and
Resolving Phlegm: A Systematic Review of Randomized Controlled Trials. Journal of Traditional Chinese Medicine,
35, 1-10. https://doi.org/10.1016/s0254-6272(15)30001-7

Ren, Y., Chen, Z.Q., Zhang, M.Z., Guo, L.H. and He, D.Y. (2016) Cluster Analysis of Medication Laws for Treating
Coronary Heart Disease by Distinguished Veteran Doctors of Traditional Chinese Medicine. Chinese Journal of Inte-
grated Traditional and Western Medicine, 36, 411-414. (In Chinese)

Yi, Y.Q., Fang, R., Ge, J.W., Cheng, S.W., Wang, G.Z. and Liu, L. (2018) Analysis on Medication Rules for Treatment
of Dementia by Ancient Physicians Based on Data Mining Methods. China Journal of Chinese Materia Medica, 43,
3376-3381. (In Chinese)

Husebg, G.R., Bakke, P.S., Grgnseth, R., Hardie, J.A., Ueland, T., Aukrust, P., et al. (2016) Macrophage Migration
Inhibitory Factor, a Role in COPD. American Journal of Physiology-Lung Cellular and Molecular Physiology, 311, L1-
L7. https://doi.org/10.1152/ajplung.00461.2015

Mohan, S., Ho, T., Kjarsgaard, M., Radford, K., Borhan, A.S.M., Thabane, L., et al. (2017) Hemosiderin in Sputum
Macrophages May Predict Infective Exacerbations of Chronic Obstructive Pulmonary Disease: A Retrospective Obser-
vational Study. BMC Pulmonary Medicine, 17, Article No. 60. https://doi.org/10.1186/s12890-017-0408-4

Corréa da Silva, F., Aguiar, C., Pereira, J.A.S., de Brito Monteiro, L., Davanzo, G.G., Codo, A.C., et al. (2019) Ghrelin
Effects on Mitochondrial Fitness Modulates Macrophage Function. Free Radical Biology and Medicine, 145, 61-66.
https://doi.org/10.1016/j.freeradbiomed.2019.09.012

Zhang, H., Du, J., Huang, Y., Tang, C. and Jin, H. (2023) Hydrogen Sulfide Regulates Macrophage Function in Cardio-
vascular Diseases. Antioxidants & Redox Signaling, 38, 45-56. https://doi.org/10.1089/ars.2022.0075

Chen, X., Kang, F., Lai, J., Deng, X., Guo, X. and Liu, S. (2022) Comparative Effectiveness of Phlegm-Heat Clearing
Chinese Medicine Injections for AECOPD: A Systematic Review and Network Meta-analysis. Journal of Ethnophar-
macology, 292, Article 1D: 115043. https://doi.org/10.1016/j.jep.2022.115043

He, Q., Wei, G., Lu, X,, Feng, W., Yu, M. and Ma, X. (2025) Efficacy of Xuanbai Chengqi Decoction Combined with
Western Medicine in Treating AECOPD with Phlegm-Heat Obstructing Lung Syndrome: A Clinical Study. Allergologia
et Immunopathologia, 53, 100-107. https://doi.org/10.15586/aei.v53i2.1180

Li, J., Du, Y., Cai, C. and Liu, F. (2022) Effectiveness and Safety of Treating Carotid Atherosclerotic Plaques with the
Method of Nourishing Qi, Promoting Blood Circulation and Expelling Phlegm: A Systematic Review and Meta-Analysis.
Frontiers in Pharmacology, 13, Article 1059737. https://doi.org/10.3389/fphar.2022.1059737

Wang, S., Zhang, F., Du, C., Wang, X., Li, F., Hang, J., et al. (2021) Epidemiology and Issues of Niv-Treated AECOPD
Patients with Hypercapnic Respiratory Failure in Shanghai: A Multicentre Retrospective Survey. The Clinical Respira-
tory Journal, 15, 550-557. https://doi.org/10.1111/crj.13311

Wang, Z.K., Mo, J.L., Zhang, M. and Liao, J.P. (2023) Epidemiology and Hospitalization Costs Analysis of Female
Inpatients with Acute Exacerbation of Chronic Obstructive Pulmonary Disease in Beijing from 2013 to 2020. Journal of
Peking University, 55, 1074-1081.

Kichloo, A., Minhas, A.M.K,, Jamal, S., Shaikh, A.T., Albosta, M., Singh, J., et al. (2021) Trends and Inpatient Out-
comes of Primary Heart Failure Hospitalizations with a Concurrent Diagnosis of Acute Exacerbation of Chronic Ob-
structive Pulmonary Disease (from the National Inpatient Sample Database from 2004 to 2014). The American Journal
of Cardiology, 150, 69-76. https://doi.org/10.1016/j.amjcard.2021.03.054

Hoult, G., Gillespie, D., Wilkinson, T.M.A., Thomas, M. and Francis, N.A. (2022) Biomarkers to Guide the Use of
Antibiotics for Acute Exacerbations of COPD (AECOPD): A Systematic Review and Meta-Analysis. BMC Pulmonary
Medicine, 22, Article No. 194. https://doi.org/10.1186/s12890-022-01958-4

Konstantinides, S.V., Vicaut, E., Danays, T., Becattini, C., Bertoletti, L., Beyer-Westendorf, J., et al. (2017) Impact of
Thrombolytic Therapy on the Long-Term Outcome of Intermediate-Risk Pulmonary Embolism. Journal of the American
College of Cardiology, 69, 1536-1544. https://doi.org/10.1016/j.jacc.2016.12.039

Shi, L., Zhu, B., Xu, M. and Wang, X. (2017) Selection of Aecopd-Specific Immunomodulatory Biomarkers by Inte-
grating Genomics and Proteomics with Clinical Informatics. Cell Biology and Toxicology, 34, 109-123.
https://doi.org/10.1007/s10565-017-9405-x

Ko, F.W., Chan, K.P., Hui, D.S., Goddard, J.R., Shaw, J.G., Reid, D.W., et al. (2016) Acute Exacerbation of COPD.
Respirology, 21, 1152-1165. https://doi.org/10.1111/resp.12780

Vliegenthart, R., Fouras, A., Jacobs, C. and Papanikolaou, N. (2022) Innovations in Thoracic Imaging: CT, Radiomics,
ai and X-Ray Velocimetry. Respirology, 27, 818-833. https://doi.org/10.1111/resp.14344

Osadnik, C.R., Tee, V.S., Carson-Chahhoud, K.V, Picot, J., Wedzicha, J.A. and Smith, B.J. (2017) Non-Invasive Ven-
tilation for the Management of Acute Hypercapnic Respiratory Failure Due to Exacerbation of Chronic Obstructive

DOI: 10.12677/acm.2025.15113171 886 Il R 125 23k i


https://doi.org/10.12677/acm.2025.15113171
https://doi.org/10.1016/s0254-6272(15)30001-7
https://doi.org/10.1152/ajplung.00461.2015
https://doi.org/10.1186/s12890-017-0408-4
https://doi.org/10.1016/j.freeradbiomed.2019.09.012
https://doi.org/10.1089/ars.2022.0075
https://doi.org/10.1016/j.jep.2022.115043
https://doi.org/10.15586/aei.v53i2.1180
https://doi.org/10.3389/fphar.2022.1059737
https://doi.org/10.1111/crj.13311
https://doi.org/10.1016/j.amjcard.2021.03.054
https://doi.org/10.1186/s12890-022-01958-4
https://doi.org/10.1016/j.jacc.2016.12.039
https://doi.org/10.1007/s10565-017-9405-x
https://doi.org/10.1111/resp.12780
https://doi.org/10.1111/resp.14344

TR, IR

Pulmonary Disease. Cochrane Database of Systematic Reviews, 2017, CD004104.
https://doi.org/10.1002/14651858.cd004104.pub4

[26] Serré, J., Tanjeko, A.T., Mathyssen, C., Heigl, T., Sacreas, A., Cook, D.P., et al. (2022) Effects of Repeated Infections
with Non-Typeable Haemophilus influenzae on Lung in Vitamin D Deficient and Smoking Mice. Respiratory Research,
23, Article No. 40. https://doi.org/10.1186/s12931-022-01962-6

[27] Huang, Q., Lin, J., Huang, S. and Shen, J. (2021) Impact of Qi-Invigorating Traditional Chinese Medicines on Diffuse
Large B Cell Lymphoma Based on Network Pharmacology and Experimental Validation. Frontiers in Pharmacology,
12, Article 787816. https://doi.org/10.3389/fphar.2021.787816

[28] Peters, V.B.M., Arulkumaran, N., Melis, M.J., Gaupp, C., Roger, T., Shankar-Hari, M., et al. (2022) Butyrate Supple-
mentation Exacerbates Myocardial and Immune Cell Mitochondrial Dysfunction in a Rat Model of Faecal Peritonitis.
Life, 12, Article 2034. https://doi.org/10.3390/1ife12122034

DOI: 10.12677/acm.2025.15113171 887 I IR 2= =23t e


https://doi.org/10.12677/acm.2025.15113171
https://doi.org/10.1002/14651858.cd004104.pub4
https://doi.org/10.1186/s12931-022-01962-6
https://doi.org/10.3389/fphar.2021.787816
https://doi.org/10.3390/life12122034

	免疫代谢重构与AECOPD呼吸衰竭的研究综述
	摘  要
	关键词
	A Review of Immune-Metabolic Remodeling and Respiratory Failure in AECOPD
	Abstract
	Keywords
	1. 免疫代谢重构与AECOPD呼吸衰竭的基础理论
	1.1. 免疫代谢重构的基本概念与机制
	1.2. AECOPD呼吸衰竭的病理生理机制
	1.3. 益气化痰法的中医理论基础

	2. 免疫代谢重构在AECOPD呼吸衰竭中的临床实践
	2.1. 巨噬细胞功能在AECOPD中的作用
	2.2. 益气化痰法对巨噬细胞功能的调节
	2.3. 临床试验与病例研究分析

	3. 益气化痰法的技术进展与应用
	3.1. 益气化痰法的现代制剂与应用
	3.2. 益气化痰法在AECOPD中的疗效评估
	3.3. 益气化痰法与免疫代谢重构的结合应用

	4. AECOPD呼吸衰竭的流行病学与诊断技术
	4.1. AECOPD呼吸衰竭的流行病学特征
	4.2. 免疫代谢标志物在AECOPD诊断中的应用
	4.3. 现代影像技术在AECOPD中的应用

	5. 益气化痰法与AECOPD治疗策略的历史演变
	5.1. 益气化痰法在中医治疗中的历史发展
	5.2. AECOPD治疗策略的演变与现状

	6. 免疫代谢重构在AECOPD治疗中的前景
	6.1. 治疗前景与希望
	6.2. 新型益气化痰制剂的研发方向

	7. AECOPD呼吸衰竭治疗的争议点与挑战
	参考文献

