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[ Abstract]  China has attached importance to the prevention and treatment of chronic obstructive pulmonary disease

(COPD) , a major chronic respiratory disease. An in—depth discussion of the immunopathogenesis of COPD and intervening

the identified key targets may be new ideas for the prevention and treatment of COPD. Based on the relevant evidence of commonly
used immunomodulatory agents for COPD, and the status and trend of development of immunomodulators for COPD, the
Writing Group for the Expert Consensus of Immunemodulatory Therapies for Chronic Obstructive Pulmonary Disease proposed the
following four recommendations for treating COPD with immunomodulatory therapies: (1) bacterial lysates, phosphodiesterase
inhibitors, macrolides and other biological and chemical agents have immunomodulatory efects on COPD by enhancing immune
function and immune cell activity; (2) vaccination against influenza and pneumococcal infection could reduce the probability
of acute exacerbation of COPD and mortality; (3 ) statins and vitamin D may be partially effective in COPD owing to their
immunomodulatory actions, but need to be verified further due to quite insufficient relevant evidence and reported adverse
reactions; (4 ) Chinese medicine compound and Cordyceps preparations may improve the quality of life and reduce the
probability of acute exacerbationsin patients with stable COPD by regulating immune function and improving immune cell activity.
The main purpose of this consensus is to greatly promote the clinical treatment of COPD using immunomodulatory therapies in
China.

[ Key words ] Pulmonary disease, chronic obstructive; Chronic obstructive pulmonary disease; Immunomodulation;

Molecular mechanisms of pharmacological action; Expert consensus
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(EMEERENEREDEET (2021 F414T
BR) ) Uk TR LA A T 8 AR R A R
BT, AR T U A ek Bk 1 R 7 1B L A
S fbib oy Al EAr st BR ok sk G S A R AR H
WE R I RIATIET o BT I IT E A XE
B RE R ZH, BT BN RELE R
BEER. RO mE, Bi57 BitE
AP ANTER, EETEEFFEIAELIER
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o e & K TR B %% R A 6 T B R ALY E X R
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Table 1 Levels of evidence by the Oxford Centre for Evidence—Based

Medicine
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A la LA R BB L TR ST Y 2R Gk
1b PAASFERLS IBRFST (RIS X% )
SR EMIE (KIGIT R ITA B 4
le T B AT, RS R G A R e T
AR )
B 2a [F) 5 BA B F I A R Ge 23k
o A BB T (A5 T i ALY HR A 9T
InkET% <80% )
2¢ ZEJRPERFIT . A S EEIETR
3a [R] R 71 — St BEREIE A R G ok
3b PAASG) — Kot BRI
C 4 9 191 2 G 41 45 FVIG o o A BA ST A 1) — %o
‘ JilEe0i S
b 5 WA AR B L R Wl e e Fk T A B
2 FERRFST
WEHBERS, YPFRAEZE LR R, X

R RS R NGNS e I R Nl
EEMREAL

L1l REMEREEERERMEM T OER £F
WM FF SN RS IR R BT, AR
bR, fie E vk 4. A R OR 48 8 (dendritic
cells, DCs) 2 [E A & @ ppmkiE, L+ AHE L
40 e Ae i L B vk 4m LR OB 8 R 6 B F (tumor
necrosis factor, TNF) —a . & 4~ % (interleukin,
IL) -1, IL-8, CC ¥ & # ft B ¥ B & (C-C
chemokine ligand, CCL) -20, CXC # ft [ F E &
( CXC chemokine ligand, CXCL) -10 % & % 20 g &l
FAn A B F, BN K R M A R K 4
BRI I M T RS, AWRE TR
WA R AN B EEE AR AR
RI, K. MER. Mo E SR AR B A
BESEEFTEREEEMXT FhyE R
A Em T AR A E B AR A AR
B fin v VR 40 L P B 1 B o T 4 B & B B8 ( matrix
metalloproteinase, MMP ) —12 % T & 3t it & iy 89 &
BT WA, rRRAENEARTS ARG
WPEE, MAFZWBRAZIROFRERENHEE
M AH AR EEERX . FREW, Hel
ML B H FAEBRA ARG S A%, MERA B
T S B M [H 7 & A (eosinophil cationic protein,
ECP) Fm & A Hifs EZ i, #nE R R IE A
BRI A AR ARk G B i
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R B AT R AR Bk e B Ak
1% (natural killer, NK) 28 5 /N =+ & e 4 fif 5 fF 20
R X Y EAB R R, B EE
WS H 3 A E A MK B (type 3 innate lymphoid
cell, ILC3) TH#HH =4 IL-17TFWME T4 5181
iR s RASREEERBET R
W DCs EXEBWBEFRME R IHEZNARAME L
R EA B E R, EAYE a4 IR
J& (cluster of differentiation, CD ) ," 2 Bj £ T (helper
T, Th) 1 207 CDg" 48 B2 P T kB 40 88 ( cytotoxic
T lymphocyte, CTL) "' [t DCs ¥ ¥ DL 1t B
HMMP-12 B 55 A Ml H R P . ERFFRE
W, BRREARERERARE ARTEXREE,
112 R#ENMERZEREREBFFNER 5
B A R A e, R S o E B ARAE O X AR R
Alevre i, ZHEMETLE BEFRAN, B
TEL fil BB & /NS B B A i SE ST R UL B, T MR E 48
HEERAPOZFMRE IR, LUEEZEBEMNEH
HRE, MEHENTE . FEEF RS IEATED .
FERBEEEBENALERA., AT EHT R
AR B E &R S R R R R N A, (R
B R

R KW, CDy CTL &b 5 o B 3 5 3L & ik
B, #tWSREWARAETHIN, LB ELE MM
BEmETEREREML T BEHEAT, CDy
CTL # & ft. % % CD, Thl %0 4 By, T CXCL-10 #r
M F IL-18 3 Thl W FEMRUEAER
tEH, EHTEA A FHE (interferon, IFN) — vy
WP WEE AT E R R P A
KRR, BIEMGEHE LR EHEAMET BT
H Th17 20 /8, T % 2 %0 f 7= 4 B9 1L-17A #0 [L-17F
AT AR ERER (W B-FHE) . #
b [/ F A0 A 20 g 5 9% ) % A F (granulocyte colony—
stimulating factor, G-CSF ) F b 40 g, — 4% 40 i & %
H| % B F ( granulocyte—macrophage colony—stimulating
factor, GM—CSF ) , #E T (&2t 41 S04 47 3 £ o 1 s 2
JLH RO AN Th1T L 5 B & s A #7,
FHEFREN, BHMAEZNALGFEBETET &
A (regulatory T cell, Treg) , T 1% 25 48 g ¥[ 3@ it 40
JifL 5 i A 2 96 TL-10 345 4 &£ K B F B (transforming
growth factor—- B, TGF-B ) 77 XA YE T 4 jE Aa
DCs Iﬁﬁﬁ [27] .
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H, BHEHMEE WA EERE A A ('secretory
immunoglobulin A, slgA) ( & 5 ®F % 8 45 A A o
R LR B Sty E EAUAR) MR ER T
T slgA B9 OR 371 T P& Al T A 3 % 4 4 By 2 A Ao
B, Mot —FHETHERAH, FREEZHR
HW R BRI, wAF R R AR MR R
HREN, BHFAZFTHEAAEDFEARTH
7T 7| fg & (prostaglandin, PG) E2. PGF2 f1 & = V&
(leukotriene, LT) B4, E& s Eramigfe T 4
BA—muwgk e ™ namm. EdahgBn
MR A, R4 B E B K kS M A MK
BB %" TNF-a . IL-18 . IL-
18. IFN-+y . CXCL-1, CXCL-5. IL-8. CXCL-9.
CXCL-10, CXCL-11, CCL-2. CCL-5 % 1% 5 1% [H.
iR H KR A K, THE %M %% HE L,
WA, ., BhERX U B, R
KR, BB, AREF, BUEFEREZLT
WEBEME AL, KEMAK,

S 5 4 ML e i 4L 4R B M B R R R TR
B, bEERNAK, THTERERELTE
Mz BT BN EERARFR, FE—MH
WM TG T B H I RERE K. B,
FREBFLQFARGEETRHBAL, 4TRELET
MAEFR, SfER AR H R E RS RMER IR
ot KA KA R
114 BHEMAEHXFAKEEFHMLE MEFFC
R A, 1L-6, 1L-8, TNF-a . FEEHE. A
20 vE B R R R R B R B R R M BB B AT
A, WRFRLI, 4 70% 18 HEHFAEE
BR B RGERER RSO FE, 4 16% g
Wit A EREE ARG RERE ) FREH,
MBEREGF 2 REAGEHERER N (i EFRFH
MR ), RENEEFEF RAERER
NREEGHFSZERATRLERMER N TS
BB S &0 F & £ X8 RAH &AM
ERAWRMR NARZ DR TR A A4 4
RER R “Hhim” NMLPrE & Ed T HFEEMAE
AE A 3T AE BRI A A A B, HE LW
=, REMERMR RS b8 B R o aE R
AnE AR Fu s HE R
12 BHFAZEREDE A 18 NG KL
GEHERFME, ELZHFEART, FREXH
BN A E | R iR E 0 Bk W S A 3 5T n E vE
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B AR, B R B B KB 3R RO R RA L (12
VETH MM ROR b4 (2021 £54THR) ) M 48
H, BEMAEREATRE “BRHAL., FHERLE,
FRAEAREEAE AR AAEA, BHFER
WE A, NI R BT R Rl ARAEVE T B R M 4 B AR K,
MHEEMAERER > 4HELR, WBR A
¥ LA vy TR FaRAARAR,
SER b, B R R R Ao v A 08 LA B 3% T ROBL A
A AL FE DL TE A M B 48 B (innate lymphoid cell, ILC) 1,
Thl M. B0 1 BARMER N, MILC2,
Th2 40/, BB AN 2 AR MR B (T2 &
KWK B ), BUILC3. Thl7 48 f. MK 0 M />
Sw3AKET, W1AMIARER LX)
BTETRAERER N, xTEMEMEF T2 A XK
RRL &8 mtm iE RS RE T, #TIL-57
IL-5R 3 57, [ 470 1 et 8 BR R 40 i 98 % AU 1% DL A6 = L
H—mr . BT SR &G R R i K
TR SRR R A, H k2021 £ 18
M [ ZE 1 i R 2 2k 1B DL (global initiative for chronic
obstructive lung disease, GOLD ) # 1 i1 ¥ B #r 40 /i
T2 >300 AN /w1 By 1B PR AR S A 46 B T R R KR
B,— Z &% 31 7 (long acting beta—agonists, LABA )
[ HNEHE K R 3% % (inhaled corticosteroid, ICS) 37
o Rz, MEHEMAR N EmE HHATEH
WA R 4B IR R A fe i AL O 18 LA 15 T
BT R g A T B E A,
13 REMAESKE G REM LM AE R ZFIH
WxA REEBEMNARERZ—, TYHE
AR F AN S5 LB aMpE 0,
s KA 7B B, BOR A B I 50% By 18 L AT
MEMEXFEREM A EH P TR A
MHhmEHEEHENSHEES ERABMELART
B LT STgA BB AR AP 16 R B9 T A B o e L
WA FEFHEEMEZ A EMENEENEE
BB

e PR DL 51 A2 18 PEL A &M A o 4 T S R
EMATE, WRXRE., FRETE., AKBRERE
o IREY, BERARFANEEFAENE L
# IL-17, TNF-« F4 8 /¥ X%k KFFE, SHE
f Th1 %8 fiFe CDg' CTL o ] 34 fm "9~ | Treg o f5] [
" AR EE AR RE, WS, A
RO B0 18 P At An E BB E P £ AR UK
S5RENEZMLEARAR T, o ERRE
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B (immunoglobulin, Ig) G, IgA., IgM & & T & H
FibH R KEREN TR TER, HTFHAE
Rl AT AR L
HHERLHRERE LS EEEF A mEY
REH, #NHWAERERECFALTHE . AERKE.
FREAMEE. BRERE. ARREE, HEEL
W, o R e VT B AR AN B o ob MR 40 L L R R 4E B
CDyCTL ¥ %, 4 EF TNF-«a . IL-6 kit ¥,
CDy' CTL ARt R Je by E R L 40 e, T
MR H T 52 CDy CTL Y & E R BE >, 5
HHRLN, @M EHSHAERFRLE ML IL-
21, HFRMEFREIGCI 5RTMALHEBK, BT
RHEALLFHEMM B E A KRR EER
15 121
ETREMENEMMELEREMONLE. &
B PREFEEEEM, BT EERYN AW
WE BB AT RS UL ER A A
RN RSN -3 AN RN
w7z
2 EPERTRIREIATIETT
EHEZIL: mB R BRER B B pH) 7 |
KEIRAB R WS A M, LR A 3G T8 5B H
PR S, 5 o A o 3R 5 S 95 2 BT PR i R AR 3% TR Y
S FORTAER
2.1 F WA HHE A
211 WEEBEY (BEER: A) HHBERT
W EERD N REEMATH, WRRE ., WRTF
W, REREHE. 2ECHERE ., £ 64
R, MRS RE AR TR THEESY,
AR LM ekEE, TR AEEA £E(ESmM .
o 4 A L DCs B4 i [ F 2 b ) A3 R M 40 9% (K
B 40 0 B A Tg A R ) TN 7 @ TR H AL R
Tahde UYL R R R, WA A
A R 4B TR AR PR A T R R TR E T R At e
FRAER S 448 B (R I T I 08 PR &M R R
WAL R L BE AR RER 5 BAE, I
HHTkEELM A, 2™ > Bk, &t
THX1FHEMAFEENEER KRG HHE L
Twa A AR IBIE A, THENAHHE
=BT
212 kNHEEERR (EFEER:. C) FHES
BB AFNE 44035 mg, MBEAKT 30 ng,
HAE —FREETA, EHETIERER 2EmE
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Nt G B 1R R, R B T ALK RO R OR EF LR K
AMTRIFEE A, TR SRR B A5 o,
TNEEZRERAETREIRERAM. WH IgE B
W KRR ERER DY . ERFREN, FAES
BRBRETTARKEREMES R Xk, e
B RR Al e AT A E ek sl ik AL,
HE RN % BB EIT 5 18 M & 2 4 8 o 3%t
HFAFHETHE, WARBRGERE, BXREAE
BE, AATR‘ESFEEEFGERET R,
BEMEEMEENREZRATETRRMEFES &
RS 52

213 mEMAERBY (#FFEER: C) *EM
HERBZ-— AT EEFETRENEEA, &£
T h—METEEEDRZRT X, THRR
BrrR g, MOBEIXRERAERERER
BERMAERWER ., HEEELAERAERLERHLE
Y T 73R R E N IE KRB S RE R,
bR E AT E AR T AR XA E R
HREHRERFEENER Y . B —Ta4 110
% ZRA il KK I, 0RO E (r AT B R B F
1/MF 2mg/d, % 2~3/MF 1 mg/d, 4 AFF20/] 8d,
FEBTINA) THRBD BHEEERELIE R
RAHEBETRREE, ERTREEFRLMA L,
BRAERLAEREE RN L EA LN,
F e, 0% 18 AT W 32 B A %18 LA B e e R
B BRRNEE S IR RAE £,

22 FRAFHEF

221 BB _BHEIAN (EEFTHL B) #HR
“EEEH A RIEAR, £ XBRiKkbE; F
REW, M _TWIMBER RS WK
WME A, BB omEmA Rk R
M P E E A F IR IR (eyclic adenosine
monophosphate, cAMP) X ¥t 2 8 (2, 47 %] #|
T8 A T8 L R T RO R R R
BEREMAMMERY. RELREME. £
EHAFHRE'C . B, shE ZEER 4 404 7 Y Y
foi 7 BOR N H A R by bR 2 B — IR
ATFEBEMELFNETRE, AARREXT#
Bk R B 3/4 10| 7 X8 PR B A B 96 T BRI B4R
ShLmpAnsh M L L H A RF KR, HAIH
I PR IR 36 4R 7 B Bk — B B 3/4 34 7 ¥ 2 18 FHLAT R
HHESEKMR S B, A THEEBELRE
K, EERAMEEBR oy s HEE A8 M
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BT (BEBRNKRILAET KAXICS HiT%) B
MERZAMMERE AT AR ME ERE L
B8 PE AT R, T R R BR R — EE ERAT R AT,
by SN e ERE TR, HhHEr
BRRMNE, KEARELES, ANAEREFEERE
%Y, BRRERmEGmE A,
222 KFNEXGY (EHFEE%: A) KF N
KM ARRS NHBEH AN BERERIEE, 7
8 3 IR /D 3K M 4 LB AR R L R SR M e B Y 3k M
b, e RMEMEBAE T, WO TREFERL
WELEARRBE N EX XE, HTRBEHR
M, RERE R EELEFRE Y,
SEEMUNGAL % "' #5287, £ B £+ 4%
5714 (250 mg/ K, 2Kk /d) 7 A %% KR8 1 i 4
VEAn B ok BOF 45 A M n E S e Al SUZUKI
&G KA, EH O FEEEFILST 14 (200~400
mg/d) BB A H K E RIBMHM A M EREH B
W, ERBRAT R, 2011 £#TH —F L4 1
2P ZRFEWEARRELIA, TRATEHEEE (250
mg/ K, 1R/, FFEBIT 1HF) A K EKE M
BEAMMWELENE, REEHLERE'™ . B
W, AKARANEBEEGPETNRERTABLKELE
R R AT % E % W5 E I8
223 EHEE (EEEL: C) EEHEEZ—H
AL AR IR KAy, EEN—FEeEEYT A, £
EEATH GRS RRTRES, A5k, K5
MR A E S A THRE AR
o b I 4 3F CD,'/CDy" 20 it (8 T fr, St AR %
Hah R LS RERAT Y, R AL
#1105 BENETTI 4 7 @3 — AL, WE. #-
7 A PR W PR AR 36 TE 52 1R T £ EAE B (800 mg/ K,
20K 1, FFEIEFT 30d) FIHRRIE ML R E T 40 R
VB A, (R IT % B AE B LA R B R i
BT MR E E S R AR S

WEHFIL2: AR B ImAE. M KR B
TG BA TR 1% P St E KBS T &
23 EH
231 HmEEW (HEEHR: A) REAEEEFE=
[ R E R (1IV3/4) fo = h & & m &
W (LAIV3) , 8RR e R, (RENE S 4wk
R TREN AT R Z B R EHEHREE S ER
BailE, EmTFREREFESAHERAL, K
B 7 RS W A2 DU AR TR AT R R b AT T A
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REW, R TR A8 AR I R R
BREZRTFE, ASLRAMEAML, KEAK
WS AP EM Ak E R LG AT TR,
P, REZEEZREFR G EMELFN, H
AL L EREM AL EREmMAE T,
LM AFES R F W, 18R R 8 R
MR R E W £ 4 B ot M JIE R B R RS B,
TREMBHMAEY ™ B, BIBEANELE
AR .

232 MkEEEW (#EFEEHK: A) HREREE
WAIERIRE ZRE AW (PCVI3) A fif K2k i
LAY (PPV23) , REABGRE T ERA TIHFR?
e 0 AR S 2 B8 B o 4 B X K R Y TR L B
R AGER; B, LEZBRELTEDL > 4
FEIRNTH SRR T @ FodE R % B 20 j 8 7~
£, WA EHRPER. BT, PCVI3 F2 PPV23 3
WAEE T >65 5 g ML A, H 4 PPV23 L
5 R T A 30 B8 M R A oY 418 TR R
HHREW, BHMAEZZEMPCVI3EE2FAE
AHEDE PPV HEEERERM RN "),
ERTE, BAMKXREEGETRIBHT AR A
M E TR, TR AR E

233 HiEw (HHEL%. A) HUEYWFIEA
BHaREEMERBES EE. §a8EH N RS
BREAEMEERNEEFER, ARFHEEZRE E
ZMEAE A, XXTa%. 8 HZmgsm RN
EAFEUREER. *THEAHAEMN T aBEH
By ML B, FEAMEM . WORES R T AL
BEEBAKTRER AR EER L, BLH
BT F AR T8 T R AL AR B
BEHWTRESEEA —EHRPER, EHREN= 50
BB R AR

24 RIH A

241 MBEKH A (¥EER: C) HEH-FHAE
BHA, WERKAAGEEANRC BRER, BAFT
BTG, KEEE TR, BREIER
RES, HTHEEETPRERERY T FE
R, PUE R EA MR AR R X AR A A e
FEEMT G TR A EZET Y BMRK
] ) BX B SR AT AR TT A O R I K R 2 e 18 B
FEFWRER AR L, REEHH T K
Jp T, e R A ) A0 DL A R Y e R R Y
BRAEE S W KA IS

(GJP Chinese General Practice
August 2022, Vol.25 No.24

WHEEFI3: MITEEMREEED F LA LR
AFAER, SR TERA — B TER, 22
F AR AR P o IR Y A E— TR R R,
V5% —H AR R A
2.5 HAE LR LN R T Ay
251 MWiTR%Hy (HESHK: C) #HiTXAHE
BAFEFRMIT, FMEAMIT. mERKMITE, ¥
BT & Re duE , AR 58 3800 M 1R R [ B2
KEEREAKT, MHEEE—FEE FBK =8
WA THATEEERE AT, HEFELIN,
F T W Jig 36 97 B0t 9T 2K 25 4 A 18 PELJ B9 96 97 P T Ak
AHHK ., WEME, EEREIMEERT,
BHAFHFRRAMITEGY TR 5 EHF0 LK
R RN R R AN o 2 SR S o )
TRGEBHTER BT PO ANEE—E4
W, Bk, 9T % 2 4 xtig ML A B9 0k T R F
— PR
252 H#AFD (H#EFH: B) %4 EDXHH
RMR M EAWMF R, THESRINBH KM EH
TR R R AR, S
BEA AL, 18 P i A dnvE 25 %4 4 £ D(25(OH)D )
AFRM, MFRIXAEETFATRE, LEEE
GOLD 4% NV fg W j e ™ £ B ¥ kg b
NEEZD T REBHEMEEL£ERE™ . GOLD
202 P THESEHZ A FZD M ERNEH
HAPHEE, AEEETFEETEHZ (<10
W/l <25 nmol/L.) HAEFEEwHATHE
26 FABEGFRILITHY (FHEER: C)  IH
HROHARATKREGT G EE L A T2 A X
M RCRL I . A T2 ALK M RRE ] ] B4 A
(k2), EAMBEEHRZ WL WHKTTE, H
WAFETHENIERRBILELEERKETRE. 24
Ve IT T AR B B 0B LA R Il Rk B

18 P B9 S B W T A BRI LK 3,

WHEFEI 4. PEHE A & FEH 5 KT TR
WK IR T A BB VR A R P SR TR A
EHEFAERE, R EMWNE,
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Table 3 Grades of recommendations for immunomodulatory drugs for COPD
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