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Expert consensus on polypharmacy for respiratory diseases guided by genetic

polymorphism
Chinese Medical Association Clinical Pharmacy Branch

[ABSTRACT ) Multi-drug combination therapy is frequently used in patients with respiratory diseases. Affected by
common drug metabolism enzymes or transporters, multi-drug use is prone to produce drug interactions, which can affect
efficacy or lead to adverse drug reactions. The activity of drug metabolism enzymes and transporters and the sensitivity of
drug targets are affected by genetic factors, resulting in individual differences in drug efficacy. Therefore, individualized
medication regimen adjustment by detecting genes related to drug metabolism combined with clinical efficacy evaluation

has gradually become an important means for the risk prevention and control of multi-drug use in clinical multi-disease
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comorbidities. The Clinical Pharmacy Branch of the Chinese Medical Association organized relevant experts to formulate

the Expert Consensus on Multi-drug Use for Respiratory Diseases under the Guidance of Gene Polymorphism based on the

latest evidence-based medical or pharmacy results for patients with multiple-drug use for respiratory tract diseases, further

promoting its application in the treatment practice of respiratory system clinical diseases, and providing evidence support

for medical institutions to make clinical treatment plans.

[KEY WORDS ]

WP 2R R0 A — i DL RN 22 i o H LA
1% Yoo P I W 3R G 9 i G 475 1 PR BEL ZE M It 0 . S0
B | R | R ZE RN TR M R oM A A5 o WA
IGE 5 et o N1 21 55 2 Fh &R IEAE B ek
AR RGP AT IR SRR A o L
W 22 G AU s 8, I H AR 70 22 1%
PR, B IIRE BB , RIS IA A St
HANEY, RS SRBUREWRNERSRE, LRk
Aefir, XTZHE MR RGEYAREE, I
YEFH 20T LU A5k 2 B VA e 1 H 1

BR 1R RGP AL, B IR ] BRI I R A O
AP A PR s R B e A S5 A 1 R 5
TR Z W), FE SRR, 25 W Rl 2 F )
A BRI T SRR, AT RE RS AR YT R, RS
TR R GBI R, 22 F 245 B 1 A Al ke A
Z W 2545 5y 5 30 K 5 T 25 M2 WA B4R T 45475
REZEEAR RS D EErE#E T, LR
BEIMAEAE L T3Pty UBEEZ LR
WIS, 2 LRHE AT RE R /i S B 2 R
FHZ5 55 52 RN 2 W AH AR A TR) s i

3R A 2 SRR S 25 W ROBE | I RYT A%
AN RO B ARIC, o IR & R
fig 7% 5 ( single nucleotide variation, SNV ) (el
207y 5 DRG] LA e A AR R, BT 25
B RURE G EE R (2558077 ) sl 2 W ARl e i 1A
KEEN (Zhgh2E) , BTRERNAEZES, X2
YRRITIT% . 290780, 2900 B O A2 W) AH B
VER SR TR 22 0P AN DAL B e A ) 25 M Fh 2 A
A, NEERENEAR TR, T, b
HEZ MR LR 2HEM KL K, Wik
BRPEIE B 2% / 25 iR g8 2 A L3]S IG IRIG YT
T EZHE RS %
1 EAXNER

AP ETERE T RN L 48 TR RGN 2
HIH R NARAIG T, Al PR S B4R IR A A
AL T2 P RGP, B AR ke 2E L il

respiratory disease; polypharmacy; genetic testing; drug interaction; expert consensus

PREL R, | SO W | M PR ZE PRI | il
9, DLRCH DU R G B O TIE , AR O
THALTED 7 R PEBCE SRR SR T il e 5 o X
T AR A B A B 2 AT
AT E 2PN RSO R B GG 2RO
i1 52 52 S Rl 32 Z Rl 25 a7 i, Tl g A
SR 2A 0y R DR ARG DN R R B A 3 U 24 W 2 R 4 245
i, HEMLIIRIT TR, REE 2PN IT A AL
PEFILE APk
2 IEREFRMEERE
2.1 GRS SR 2011 JR AR HLE IR B 4 P
( Oxford Centre for Evidence-based Medicine,
OCEBM ) ML S Gbmife - A M pEm T 7, 3
TESE BT AT o PPMMARUE LR 1.

=1 2011 R4 REBIEEFIERFRITNITE
Table 1. 2011 edition of Oxford Evidence-Based Medicine evidence

rating standards

UEHR 452 Frife

19 RGBS i R GELrid (HAT TR )
IRV LIR R EPS i)

29 BRI AR 16 S8R 35 R LR T 52

39 ARBEDLYE . X IRAE A IR B B TR 5

49 St R A L o 0t B g R s BT 5

5% FETHUHIIOHEE

2.2 MR LRR AR AR, G
RS R . RRE R B EL ., T FsA TR R B
SRR B B, SRHEFE IR 25 10 3 R T XU 5
T SEHERE AR K o AR A XU AR Y 59 HERE SR AR a5
RIS XE AU, DR 20 X TR ik R A 2
W, H R R AR YRR SR 5 R i M LA
AILAT 2023 4F 10 75 FE FRsL et -5 & W1k
S0 (1S PREPARE-2023CN820)

3 ERAGEFRIALES

3.1 SR P N RN Mk BH ZE VE B (chronic
obstructive pulmonary disease, COPD ) X%
W i 2 — b S MR S RAE VSR, 5 AE H A



hE G R 252 243 CHINESE JOURNAL OF CLINICAL PHARMACY 2024 4£45 33 45 5 11 +323 -

F2  EEZWNEERE
Table 2. Recommendation strength of the consensus

recommendation
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Table 3. Recommendations for individualized treatment of asthma and COPD based on genetic variation
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Table 4. Genetic variants associated with cisplatin/carboplatin and irinotecan
L RN e SIPAN AR SR SN [179=9"4 TEHESE
U1 / R4 TPMT 151142345 /T TPMT 575 RV, JUH IS Ui B2 AT IR, WTREA T 340!
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Table 5. Vertical individualized treatment recommendations for patients with lung carcinoma based on the genetic variation of platinum drugs
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Table 6. Dosing recommendations for warfarin
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HARY 5 > 20% SRR 2R
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Table 7. Individualized treatment recommendations for patients with pulmonary embolism based on the genetic variation
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KER, TR 30 Z R4S 6 L EH b G
10 A 0] S 8ORG 16 oA, RN EE A 2,
*3 F1 %17 S 3L, Hoh CYP219%2, CYP219*3
Jilg 3% PEREAR, CYP2C19*17 Jig 3G R 34 hn, 48547 4%

£ 3 1 CYP2C19*2 Fil CYP2C19*3 1 A~ 1A 7F & #1
Rl T, RO eI B RS, 5 kA Yk
JiE 3o A O R OR BRI N L AR S DR BT ) Sy
AL 5T (ultrafast metabolism, UM ) . /it
(rapid metabolism, RM) . 1E % 1t 14 ( normal
metabolism, NM ) . IM 1 PM, FDA & &7k 7
FEME 2 M bR 25 TP IEW] T CYP2C19 B4R, (H
i A I 35 35 R A S R A 4 25 A EL AR

WFEW8: X FRIERITH A ERH H
YA RN LR L, R
CYP2C19 ZE#KW (1%, BEH) .

LT CYP2C19 J [R5 S5 174 il #4 J p JER e 1B
PRST FREMEAAAL H 25 367 UL 3 8.
3.4.1.2 4ZhHiE T CYP2C19 JENR AL,
IROT MR A B B RER AR 2 Bl 22 7, il
X AR S7 W () 25 25 07 SR EAT R L, X PM. UM &%
RM 8 #Af FHANKH T CYP2C19 i AG I (9 4 FT 1A
25y, At A3 Y A8 3 A A ol AR ST R s A 7 )

70 mE9,

®8 ET CrP2C19 ERLERMMBMEREBREBERILR MR HBTEN

Table 8. Recommendations for individualized administration of voriconazole in patients with pulmonary fungal infection
based on CYP2C19 gene variation
(DA B P [/ 5=9'8 TE 9% MEFFR AL
154244285 G/A PM. IM B 2SI L RM 55 3 1%, FUECEACRTSS, (HA7 L
154986893 G/A AN BLBOSEA RS . RM AR L2 VR AR . UM B 23Ry 14 i
1512248560 C/T RM BB 1/2 ST, IR IO, Rk sl Rt
&9  ETARE CYP2C19 EFBFIH BT AR AR RMEA LA 2T I
Table 9. Recommendations for individualized treatment of voriconazole in adults based on different CYP2C19 genotypes and
metabolic types
FE[A 1Y R BiEE T HEFFAL
CYP2C19%17/%17 UM L2 AR T EE AT LA AZET CYP2CT9 MU 258, QSCYDREmE | Irib MR R B 45
CYP2CI9*1/417 RM L2 BEAR TEE AR MDA AL CYP2CI9 RS2, WCvbHems | JAvbHeme ApivE s B &
CYP2C19*1/%1 NM M 257 PR AR F R ST B
CYP2C19%1/%2, M MR L R T AR AR VRS Sk F R S s
13, *2*17
CYP2C19%2/%2 | PM M2 B v T AR, 7T AT AL A 25T CYP2C19 FIMRIIARYZ54 , Qb REnd: | JA VDR AR PR R B 45
K3 *343 BER A2 A RN INARSEALTIRSE RN, 25 PRI E, IF il 257 1

3.4.2 —MERZGYIERG HIZY RS 2 0 4 i £
FH il CYP A AN[RIFEBE DR, Hor AR 7 R |
B ity RS RN VD BRI S CYP3 A4 il 14 3 500 1 57
SRR M & CYP2C19 il 1) 5 100 1 70, S B mae {50 %
CYP3A4 FiEA Pl vl >

3.4.2.1 S RBA M g A4,

JCHREZ A EBANERE, B TR R
E1I o O S R R 48 2L ) i N 1T B el 1 1 e
RAG I EAEH . XS AH AR PS8 &
CYP3A4 fifi, CYP3A4 X} Tz . fih 555 w] Al
P9 2 5 ) S S e i R A B OC SRR
JR=F s 2016 A48 FE T — eSS 25 5 G e 4 i 5
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WA TR — Tl 4R A S iR
ARSZ MRS I, SO PR | R ve
B DR R JFOR Y 173, JF D) M Dk SE 25 ) 14 1
ZPRIE, IR ARAT MR TN, IR IR
KRB IERE (BEECRE 3/4) , B
Az s PRI (DRI 1/3) o 7h, RILHEME
A5 4 DR R s e 7 5 5 ) 1 24 vk 1 K
PR 10 45, [ IHE G RIS P 2P SR . v D
FREME (9 2 5 I 5 1 g i b g 70 BE MR K
HEH]

R 9. ORLFRMES RBEMHHIFER.
fbTE SRR AR, AR RTRENE, &
REWPEFGH (14, BfEE) . QHPERS
FREMHIFRIF AR, MR, SRR
R R R S ST SRS (14, SRR Do

W25 ) 5 G RV (0 Y 5 2550
JHRE A HER UL 10,
3.4.2.2 SbTTRGYBCE R MBTTRZGYR IR

i35 AR e B 1) B2 22—, R T O U S 11
— R TR . ERABTT . SR RABTT RBTHE AT T
SEZ5H) B i CYP3A4 B AR 57 Mk 24 i
W45 L AR R S AT T . IR AR AT T AT
FOARATT RIS PR, A RS & A R, WL
WL R . ABESE ) SRl T — R Sz HEm i i o At
VTR 2= 2R e A S () 250 A0 B TS 0 JHE R ) 161
THVDBHEME 4 24 5 UL A5t F H SR R AT T L 38R T
ST AT T F T A 1Ry

WA 10: ORILFRMES VT 2258k A
FARF, BRUREEEALZ CYP3A4 BT TS,
Y (EREFARAMTT . HRMITMELMITE) (14,
SRR ) o QIAYMEEMES 5% CYP3A4 BRI
TR (FIFEARABTT . FARATT AR I TS ) BR
A, BUGEEARZ CYP3A4 BRIIMTT 25
(FREFERARTT | LA T AR ) (148, 3 ) o

BT IEN AR 0 =2 250 5 b 7T 2 ik &
R I L2 11,

R0 ZMEAYSREIHIFIEKE ERNRATI R FEMEFRIN

Table 10. Recommendations for genetic testing and medication guidance for triazoles combined with immunosuppressants

=) R fib 3 5L H] P 5] TR e
TR R IR A EFEAT 50% b T 5w ) e REAIR 2/3 LI 14 i
HERAE L IR HFRAT 25% 58 B ) ) REA 2/3 LI 14 b
F 11 MR EMITEAYRKEERANEFERIL
Table 11. Recommendations for the combined use of triazoles and statins
=) 2% CYP3A4 TR i T 25259 NZ: CYP3A4 Tt T 25254 EHEAF L A
AR AT B B M2 RN HEFET 19 [
HERAE 1 AR R HEFIR ] 14 9

4 FIRAGEREHENRAAGES

4.1 it €5 IF 00

4.1.1 NOAC 54t /M 2598 & i fe 28
A Ik 0 0 TE 4 B ik A F R (percutaneous
coronary intervention, PCI) HE P Z1EE, 1A
7 A% ZE 5 I SO0 08 I AR A 75 20K A2 R . NOAC
EGRATE] DA, SR H R Ji i e

4.1.2 JKLCHEE 5 AR IS B ST I8 LU
P- WHEE I AYEY, P- WA 1 22y ABCB1 B:[H 4
i, PharmGKB (4} /& it /v, ABCB1 3£ [H 1) 48 57
37 15, rs2032582 BYFEH IS AA, AC, CT, TT #l,
rs1045642 fi) KK AU AA . AG AU, rs4148738 HY
FLRA Ry CC RYI (8534 LU IR 245 40 2 6% 1 1
{2021 EHRA 5 B i 5 Al AR 4R 2R R K H5 50728

CURRGTEEZG I FE T ) O HE B BRI A
P- BRER I, 2T Ik He i 24 ) 2 5 i 4
. Jo R YTEAE ABCB1 JE IR £ 25V 1y H 3 4di 1
K LCIIHE 2 h 5 P4 T R R B s £ fer ) o (180
mg ) W, W23k Eb i 2 57 5 N 24%~65%,

ELEW R, LR 2 ST ae i sk H ey
2 2 N HE— 2B B, DT R 350 o R T
4.1.3 FUEPPE S MM R A M S0
g VOV W T A SE A I R e B T LA e A
ARV BE 15 mg-d™ BEA 1 AP /MR 259 (&t
K TR . BREEIS SRR TR ) RIT . WO
BFIEWIPEAT T PCL, AT Lk A 50 0 A AR 70 BE
2.5 mg, bid BEA BT FEIVCAK 100 mg, qd AL/
254, NOAC 1 H I F9 0k 2 2 RS IR T A b L7
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MAETE MRS A TR IS A A B, S A% R
R AH G B 3 R 2 25 T BE X I PR 45 )R 1 R
M, o E OCEE T LAY CYP2C19 SEH 28 R 3 12
CYP2C19%2 uf *3, n[ PG ML B I7 3L AR, Xt
T CYP2C19* 17 S5 55 R ) FE A4 s 1 75 -
TR R, SR B + RV BE Sl S A%
B+ BTEIVCAR + RGP R, o] GRS 0t i RS
SEBETRIE T,

HEFEW 1. N FhikZESIFHE ORI EE,
SIS FERE AP BRI TR, FEEM H M )X,
B, DAELRTHEFT CYP2C19 LRI (2 9%, MBI ) -
4.2 RZEVEMIER G IFHEDHE YR RS
1278 P il il 25 5 I AL P B I, R R TR ELEK

A Al AR S FEmE 5 BT R . CYP2C19 i &
IR SrHEMR B B — 1, IF ELIR S HE e 2
CYP2C19 iy gl 300 205 Wk, CYP2C19
B S 1 AT A R G s —

AR 12 X TR S BEMR 5 5R T2 10 i 571
BRAMEREEN M ERAFHAERENES,
R 31 J5E e 25 W VR B 5 9 IR I A2 3 25 4 AR g
CYP2C19 HAE R MBAAWHE T, BIRE
CYP2C19 [ 25 75 P46 I 45 55 R 4R 37 e ik Fy 2
WHE, FFmsRRr 2k Bl (2%, &
HH) .

BT CYP2C19 M A8 S 0 AR 51 Fl e 5 2% = ir
A L S WS B T 1 R I 12,

Fz12 BT CYP2C19 ERERMAILRMS Z R RN XM ER & (£ AR EEZN

Table 12. Recommendations for the combined use of voriconazole with lansoprazole and omeprazole based on CYP2C19 gene variation

W2 SR R AL IR/

RPN CYP2C19%2/%2, *3/3. %243 PM EEURARAR S M AR 45 2 i, ISR AR S B I 25, B A 2 i 241
WIERIE  CYP2C19%1/%42, *1/%3 ™M SV AR 37 R I 2k, BRI A R
CYP2C19%1/%1 NM U ER T B I 250k B, AR AR 2R 2R

B CYP2C19%1/%17 RM B R Sy BEme i 259 57, Uil 259 BE R, B AR e RS FEMR A 20, RIS R e 4 4%

o B4R o SRR I 25 1, LK EINATY Y o 0 BERRATE DR S FREmss il 245 7R P8 1 B 25 247 i

4.3 WFIR RGP A IR MEBCE S IRSE (steroid-
induced osteonecrosis od femoral head, SONFH )
B 7 B & (adreno-cortical hormones, GCs)
TENFI ZR g rhni 13z, AHRH s R =l
5y Z R AR RV . SONFH 1 555 #L il A 1]
6l JF B S 4 KR GCs i 3 I ek I AL 10 %
Ci N O SR 0 W A W s | (TR o e A
JBCHE Sk BB AIOC Y U BERE AT, 20 H] GCs 1y™ EJf:
Y- SE N i 1177 N ol st U S (1= 25N 1R 22N
T L A58 1 T 24 R0 UUR - TS5 7YY SONFH! T
T 4ROk & BE SONFH (1 % A= 1 I i % [ 5 &7
WARS [N E W A4 K K (vascular endothelial
growth factor, VEGF ) . £ Mg J5 30s Py il ) -1
(plasminogen activator inhibitor-1, PAI-1) . .
5L O & - 152 38 JE i ( methylenetetrahydrofolate
reductase, MTHFR ) . N iz 1 —45 AL & & 1if( endothelial
nitric oxide synthase, eNOS ) [ | | BEFACHH [ 2
B 1 (apolipoprotein, AP0 ) | %ALYy E{AE
T W% 2 7 v ( peroxisome proliferator-activated
receptor y, PPARy) J:H ] | GCs iyt (CYP34
A ) . GCs Wiz (ABCB1 3:H ) Hl GCs H1E
IS [ 2R R 3, 4 C, b1 (nuclear

receptor subfamily 3, NR3C1) . i i & 21k
( glucocorticoid receptor, GR ) FE[A | SEFH K
2 S PEBE LR OE 770 R S SR PR 5 A T g
iy SONFH RS HER iR 2 5% .

PAI-1 S 20 23 70 21 5 T Ji 355 056 7510 0 DR 8 iy 784 &
Y QRN E it I N IR o A e s
i iE PEREAR, BB E, =15 SONFH 1 & £ Rl A
L o A BE P PAL-L B 4G/AG S f R 5
SONFH 1y & tE % PIAH ¢, 4G/5G . 5G/5G 572 1Y
K HERERS IR SONFH % A4 W 77,

B 13: KBS EMF A GCs i &
BN AT PAIFL R, S AGEMENMBRER
SONFH & X\ @3, fI%RBEHANLEY KARE
YL W B TR AL 2y, TP SONFH By &
A (3%, PHEEE) .

ABCB1 B gt 25 s B 1 P- BEEE 12 &
WK ) £ EEE R, ABCB1 3K () £ 75 ] fE
5 SO EE A AN PN A1 43 AR RN 24 Bl SRR I R
il B X GCs M UM 2 MA 2% 5%, 5 SONFH
(% A2 F A 56 T2 L ABCB1 % X B A8 S 43 A
3435 C>T W9 T AR B4 (CT 8 TT 2 ) 1y
SONFH %R G W 7,
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HFEFEY 14 KPHKFIRER GCs HEE
FIZGETRIA I ABCB1 (3435 C>T ) ZFA, CCHl
BT R MY KBRS B 25 Y S Ak
REIPZy (3 %, HEHERE) o
4.4 ORI R I I L R R
4.4.1 ZRIEESS / FIFEAR A 5 R 57 R e B 5
2% B A e — Mo B Rl R 7 T 2 1 Mpro 1Y

SIS TR, FFEAR WL CYP3A il A 53 204
50, FFCHR T L A CYP3A S 5 1Y 48 3 ¢

5 AU A o s T AR S a2 Rk B R R, FIAETIR S
[F] i 34 52 CYP2C 19 [iff 5 50375 5 77 Fl CYP2C9 fifg
B SR Bk, SR HEMeE Y, 259 AH B4R
FH ™ EFE B ] BE BB T CYP2C19 JE A fih 3k [H A1
W CYP2CI9 2 K J& IM B PM, 4k 7 Jé M 1) 4%
W 2 2 th CYP344 fifg, i AIHETR 5 6 . 2 1
CYP3A4 [ifg, W2tk r Feme i, X5 CYp2C19
K NM, FIFEARE CREDE KA ) wT RUInsR 75 =
CYP2C19 fif§, HEmimPAR 7 FEmE iR i .
HEFFRW15: MR RE S RERES / R

FEREM AR, AW CYP2C19 EEER, FHZE
30 1) W00 AR, S e s i 245 9 JBE DA TPl AR S R WA 4 T R
ITR, AR IR M 25 SR A 2 5 R (2 K, IR HERF Do

BEF S AR S AR ST M 5 23 30 RT3/ RIFETIR
TR e L 3R 13,
4.42 GCs 5 fk 57 B mk B¢ & fff H  GCs J&
CYP2C9 . CYP2C11, CYP2C19, CYP3A44 .
CYP3A5 Fll CYP3AT7 %& I () 5% 5 5 7, 7T B
CYP450 il AU 4 25 W 16 A4 P 10 1l 28 3k B A1, AR
ST HEME 5 GCs B HH AT g SRR AIR AR 7 FREmR i) 43 VR B3
PRS2 Y738

HEFERIL 16: YRR GCs (HEERA
KRR IE . F & BB oI AR FI S AL ] IAR )
BeA (8 R, RIS CYP2C19 #l CYP3A4 LAY,
JFE 25 10 10 S YR 7. R e i 245 R B DA PP AR S R ek P
e RITAL, FERIE S RMEAG TR (34,
BHEE) o

ST I AR S AR ST RS GCs B A (8 F 9 4
TR 14,

R13 RIURMERILES/ FEBFHKSERNEFERY
Table 13. Recommendations for the combined use of voriconazole and nirmatrelvir / ritonavir
CYP2C19 CYP3A4 R A R et TESE
S FECIRS AFgtsds Ak ARA7 e IR / FEEIRES FR
AL(NM) R IER ik Bel AR 2 CYP2CI9 MHIRIEHNZ4, I OFHTIR 400 mg, qi2h i, 4% 24177
G YD | VD MR R R B 4§ 1R
A2 T, EEL IR bk TR AR SR 2GR SV BT QFHCIET 100 mg, qI2hif, o248
*1/*¥3 (IM) L RPN, TTRER YA RN 1 IR A e Bt 4tk
*2/%2 *2/*3 Tz EW e PN FATH A A28 1 CYP2C19 BE G258y, W OUEMITE it Aoty rak, 45 247!
HI*3/%3 (PM) i TP . YAV RIFIMERE R B A naksifli IR, A AT
ARSI, 2 AR M I 1 24 7 24 % B2 W
F 14  RILFEMS GCs BRAFRAMEERY
Table 14.  Recommendations for combined use of voriconazole genotypes and glucocorticoids
B HIZ59) BELAHY RT3 v B2 A7 TEHE S5 =iy s
HBZEAAR CYP2C19*17 ARG AR 7 e
et CYP2C19%2 RIS JPRIRT GCs Hi4I73% 5
WIet e CYP2C19%3 T MR 7 R 1 25 3gg e 5
ket CYP344 W] 2 FEAI LA W25 R T 24
CINOEA CYP344 [AAIG Ik
EXiAnL:O0N CYP344 [
5 #RIE AN BB B A AR R Y B B R AR

R 3R e B FEiR Tl AR v, ZE 2 AR
e, (0 22 5124 ] RE S 22 W AR AR A T3 fin 2y
PIAS B B BN S 738 o B PRSI B AR T 22 5 24

SIS TR LG 41 B i RS D0 5 W 0 2R e g s R
SRR A L AR B, U Ry IR R 2R S S8 Y
Wi YT R, U0 T AN G B 25 F0 245 WU AR B A 33
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