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Abstract: The corona virus disease 2019 (COVID-19) is spreading all over the world. The current clinical
treatment is dependent on old drugs. However, the pharmacokinetic parameters of all these drugs in COVID-
19 treatment are very limited, and furthermore, there are some therapeutic factors (such as hemodialysis, and
extracorporeal membrane oxygenation (ECMO)) affecting pharmacokinetic parameters. It is necessary to per—
form therapeutic drug monitoring (TDM) to improve clinical efficacy and decrease drug adverse reactions. In
this work, we reviewed the TDM development of hydroxychloroquine, teicoplanin, arbidol, Klitsch (lopinavir/
ritonavir, LPV/RTV), and vancomycin used in COVID-19 patients, including the TDM progress of these
drugs in other diseases, concentration detection methods (mainly liquid chromatograph tandem mass spec—
trometry), therapeutic window range, and the TDM development of these drugs in COVID-19 patients. This
review may provide methodological support for TDM research, and provide theoretical basis for individuali—
zed medication of COVID-19.
Key words: corona virus disease 2019 (COVID-19); therapeutic drug monitoring (TDM); hydroxychloroquine;
teicoplanin; liquid chromatograph tandem mass spectrometry (LC-MS/MS)

(Life Science Research, 2020, 24(3): 173~179)

Wis B HA: 2020-03-23; f&E BHA: 2020-04-26

EE&WA: = A F K0 —HU R R 26 RN B AR & 2R 35 H (20172X09304027); WiT K FEH BIRIG i & (COVID-19)
N 2RI T8 4 9t B 35 H

YEB B A TR A (1996— ), Zr, Wb N, M- AF5E AR @ E1EE: SR ZE(1969— ), 2, WiF 2K, 1, 9T i, FEMNFLR )
T2 S FIREVRA I, Tel: 021-37990333, E-mail: zhanglijun1221@163.com.


mailto:zhanglijun1221@163.com

174 oA B

EE 7/

2020 4E

H 2019 4F 12 7 KB B R e ARG i 4
(?Eﬁ PR Bl R s corona virus disease 2019,
COVID-19) £ LA, et s & 9 55 4Bk, #
2020 4 4 7 23 H, JKIERiTHH2 B 84 305
B, BET- 4 642 B, AT HHILHHI 1 470 Fl; 4k
SITI2R B 254 J7 ), B #iem ] 175 761
(https://www.who.nt/emergencies/diseases/movel—coro—
navirus—2019; 2020-04-24),

TR IX PG KA Yooy, UL 2245 BB T
)T REE S5 TARE T ATAA YIRS . BrghoT
RIPK, 22 BRNAT e . 40, 2
FTIRIT B Ml 5 1) 25 YA 78 55 58 (hydroxy—
chloroquine, HCQ) . %5 % i1 7 (teicoplanin) | il Fb 2%
IR (arbidol) Fll % VEAR =5 /R HEHL T (lopinavir/ritona—
vir, LPV/RTV)AE™, SR, 1EHTHYIE NAE X4k
2 e 280z, BYURTE2 Y
A HPITE M, 25 BE AR AN BEES BB B 11
P, TR U 2 R R . DLk, TR
ST 259 W (therapeutic drug monitoring, TDM)E. A%,
HNHURTEATE IR R AL 2 A T Bz
— o TDM R FH AL B 73T B A R 35 A I
AR B A0 2 e B2, DA T B e P 1 2 5
B2 )7 58, T R R, DI s 25097l eI
AR HHEL H B TDM J5i2A s i 4,
159% (high performance liquid chromatography, HP-
LC) ey 7 12 (ANBRHER S e Y DO L o e 1) IR
AH A 3 53 1 % 75 (liquid chromatograph tandem
mass spectrometry, LC—MS/MS)®!, A< ST M Hr 7 Hili 58
IYILEEE NAE (1) TDM BF5E 3ER 25 VR A
DB 7 1% L I 2459 IR 7 R A S X S8 25 W) 1
s i 5% JB A R TDM A 5E i Ji J LA D7 TR
EANE=S Sl N DA N I e NN TV LD
TR

1 R4 SRR

11 BESE

G (HCQ) J2: 1946 4F 7 S 1) SRk 1
PR HRIIBUED . B THUEZAL, FREAME
M2 BAE IR AR 22, WAe iy P B8 BT
SEOS ) LEm IR E IR ] TIRYT RGPELL
BEARAEFISEXIRAE ST 58 o W TR M (R U B
YER, FROCHIFSE o HBE I 6 A 75, wl LA
RELIBT S - 2 A0 B RR, HMad m] il 7™
SR 2R A AE IR 7 (severe acute respiratory

syndrome coronavirus, SARS—-Co V)R ZNE M,

WFFE R BH, FRHL M (07 RO B 1 I 24k
TE—E TR N 2 IE ARG, W B AR A0 R s T
PR BN IRTTRCE, ik m & A B RAE
Fo TEIRIT BRI, Y 5 GV 1) 4 ot ¥k
291 000 ng/mL B BEIE 2 FLALLF I R,
T2 PR B G M () 42 IV FE /NT 100 ng/mL B IUJS7
W2z, HEFRMPEZ, Frances SFIINHFERES
WS P2 WA T 55 R R AT BEAR I A e AR T G4 T T
O3, RIS I 24V B A E SE R R R
HH R = TR AR FR R AR I FRE, AV B/
T 200 ng/mL B BEAURKMIEZE, IGITRCRBA
FHAE . Chasset S519%F 34 Ik FHFE2 FEE M1 B2 ket
BEAR 9 HB 3 UEAT TDM, B 52 3k G s 1 771 5 A
400 mg/d HINZE 9.8 me/(kg-d), £ TR RS M)
M2 M NT 750 ngimlL FHiEs 244 1 187 ng/ml,
RERIIE W AS BN ACE, T2 FREARET, R 2
FRRHBL, BT, TR 25 A 5
—HRE, BRI 500 ng/mL 14 LMk AT 1E R
oo/ IVERIGR ST I 2R fE H A R ()Y R
100~130 pg/mL, WEHE(C,.) A 170~300 pg/ml!"**),
WH, IR EAET 6.5 mgkg: dk 400 mg/d,
HARFHE R R VORI 5 mg/(kg-d), HTERE
Jei LAdse /N S AR50,

B I TE IR S A BT SARS-CoV -2
HIEVEEC=0.72 wmol/Ly" 5, 1R HF COVID-
19 F8 3 1 I PRI B0 2 22 G PRIG YT 122, 4R,
HCQ Xf COVID-19 (57 SUPAFAE i, 5 B 1k
I RIS —2ESE, B ATRHR LM TDM
B HA Perinel 290 LA, Afi % 13 5] COVID-
19 BED 161 - aibr AT 1259 s 2=
(pharmacokinetics, PK)7 4T, B HA 61.5% (8/13)
)RR R 2R B iR 3 T e fIKIA Y7 KF(1 me/L)o
PK-PD (pharmacokinetics—pharmacodynamics)#& %4
S R A A B I R R o 55 1 R
800 mg (BAF), SRIGHEFK 2 K, FHIK 200 mg, FHELE
7 do ATRBIH T LC-MS J7 X} 12 1 FH ¥
SN B R A R AT T TDM WA, KRR
319% (10/32 HiAS) i) 85 I I 245 MR BE TR T 1 =2
SNEHER L) (F 1)o VUL SCHRAIAR IR ABIZ ) 2
FEGAMEEST TDM B, it 25 e 2 = 28R A HPLC
PR LC-MS JE2 EF AN
12 FEHT

R T v BEN T Ik B A IR S
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— PRI BT AE 2, RN IR - B FRYT 4
F B 2 PG BH P TR 5 | A A SR, 8] P R 3 J g |
BRI IR | R B R | R R R SR S
Wnl T R s B R SLAE R IA
Y7 ICRL i 24 1 A A B A 5 R Ay SR e, WP &
R, BT AER SN SARS-CoV A I FHE,
Baron S5 BUE R E L TR —FG T SARS-
CoV-2 MITETEIEHE

B P 0 28 B ARON 5 L i 2453 4 o e I
PR & (minimum inhibitory concentration, MIC)f¥
N ISTP S SO P N o 4 2 D B 7 A R o S i
RITNEI . BT, XS TIRE TDM 45
WA ZH 24 R R AR Al A% E O IR
BB MR L R P RN 4 B PR A
BRI T TDM FEnA RN 25 2 EE E(AUCoonr) -
T B A U P RIS U (C i)™ X TR EB/PIE 22 I
P BRI, B hi T 1Y Coa>10 mg/L, XFF00 N
i 4wl Ot R 3 IR, BT C N E R
) 15~30 mg/L. Sato JFSFE—IREF X it F 42 PG AR
S (O A ER I (methicillin resistant Staphylococcus
aureus, MRSA)BYL I fili 58 & W b R B, 2%
P T MR IR 56 T AR AT 3 KAF3
HIRZ 257 i (mean initial dose, MID)A . MIDA
266.7 mg [(F A 400 me+5f5 2 H F5 200 mg+55
3 HFIHE 200 me)/3si LR, BELES 4 K442y
HIH C BIAHEIT 10 mg/L, 1 MID>533.3 mg A,
Coin B EEHR S IR RN HR B, T HIR T ROCRAS 2
M3, Matthews EPIF 5 A M H R T4 2T &
AR (600 mg, 1 H 2 Y)+4EHRF5]H (600 mg,
LH 1 )R, FEEB—F5 400 mg, 1 H 1 R)H 5
iK% 20~60 mg/L 1) HAR Coino Zhao FFHBFFE 1L
o 1R e RN R = 72 VAR ZTE o3 | R W
R, FlEE 10 mgkg A2 LLIAF] H AR i 2 v
(Cuins 10 mg/L), 22 )L 18 mg/kg. 411 )L 14 mg/kg Fil
B 12 mglkg P55 8 Tk B H A5 M 25k
[AUC=750 mg/(L*h)].

H BT, % Hi 7 7E COVID-19 1 142 %5
0363 Zhang SEFRFSY R IR T X SARS-
CoV =2 WP & M2 LR 1), (RSN 50% 9%
TR U (IC50) M 1.66 umol/L, e/ T AR I
FRIR R AHRE 8.78 wmol/L (4 H 400 mg).

B 2R A LA R B T R 25 P T 2540
e BERGIN J7 1 AT HPLC % LC-MS/MS )
EXRFEEILER 1),

1.3 L /R

BT b2 IR —Fh IS B UR R A, T 1993
SEE BT, TR SR R 2 R
R R, AT E 4R T R SR IR PR
BEAE R, ] Tz AR T O RYVRT N B R 0 5
WP T G B B S B L HE B L DOH R
BRI 238 2ok T R 2 1 B e
BEME AT FRS B b2 R X bR 5 3 M
HVE AR 6B, FEMETSIE SARS-CoV, #f
ST NPT U2 R 2 R 50 wmol/L i, SARS-
CoV B P, My, B L% /RIAYT SARS-
CoV =2 Ml PRI B 22 )3 81121 %), Wang SE1H0%T 58
DU 69 BlHT w98 F & EAT T PUR iRy, H
HH BT L2 R TRYT o 4 e th B BRI AE T
T EET, D BT EE 2% R I 2 e 1 ik
A HPLC VA LC-MS 18, ARLUBUH 75 256 S
MR A P I 1, & T BT LR () LC-MS K5
W72 (HAAE R IR 1), FFX 30 ZH0EE i &
B AE S AT TR
14 FHiIZ

SO 2 AR B ), AR i VLR
F5 /R (lopinavir/ritonavir, LPV/RTV), 3% ]
FIRIF R . Horh, WL B+ HIV &
PR, FIFEAR 5 A — PP X R A& A R Y
TEPERURZE S5

SENL Z ARG IR 2 5 HAW I, BT
JEXT RS S LEE (2 2 DA #ER AT A ROATTHIV
Y BREN 2R Gy AT 2k, HR E A
AN R RN AV G ZE TSR UL, i LI o 37 2 52
THAYT 2SN EA L E . BdE B, AR
20%11) HIV 2240 38 LPV W AR TG 7 /K90,
Lambert S BIARHERI Y LPV/RTV (400/100 mg,
FR 2 W) TEMZE B FH /2GS . Rabie 5500
FEIE T —TEr % 0TV &Ge L 5T, i1
LPV/RTV 525 WEFK 2 IR A EE 8 h —IKk, 45
R 64% 1) JLIEIRE] T LPV AR T (=1 mg/L);
AR R g 1A, R R 2 Ik, IR A
40% 4 JLEEREIR B LPV OSEMRE . 9T, H
LPV/RTV 3477 HIV I8 LPV (% 1fi 244 J3 715 il & 8~
24 pwmol/1F,

TERENE KAEWIM, A# 41 LPV/RTV ATH
T AR 1 I AR IR S, T LPV/RTV Al
B SR N A TR [ 38— MUB B el R 2l R (141297
JrgE . LPV/RTV o] DL SRR 7 400, 1%
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I RREARES, ] B T AR AP TR SeobRogos 2 il 4 A
FAE R G AR A AL, SR, LPV/RTV X5
ili 5 R I PRIT R A5 i, Cao SF4E 199 44 H
it COVID-19 fEBE B35 X LPV/RTV #4717 —
TR, & BRI VEAR S ARFEAR 35 AN e 40 I
PRAE AR A BsF (]

H AT, K LPV/RTV I 2454 B 1) F 2 J5 02
HPLC-MS 358, ARSI 1125 & SCHRRGE B JE Atk
b, PR T LPV/RTV 1) LC-MS J5i%, AR R
W21,

1.5 AHEE

A BRE—F =R R, A
$r T IE WAL, FEIG IR b 2 TIRYT =
FCPHPER 5 R A B . B R IRYT T F AR Mk 4 9
A0 757 2 TR DR R FF 4G AR ] I 2 2 ok U
YL ) — 2R 259, [R)BsF A o] LA 5 86 R Rk
FRHBURGL 0 R AR 55 T B IR YT, 2 H
HIPUER G (1) S EL 2

Tt BRI TR IO At NS &
HEAS RSN AR R AR T (A I 23 A 5600, ST
X, E R R (R 2 R i — R % L
HATRIT 25 W . SR PR B (MIC) < 1 mg/L
BF, AUC/MIC>400 A R 45 A0 4 TR 3 Bk 1 e,
Zelenitsky ZELL AUC/MIC M¥EFR, ¥ B bR1E
M>451 BN F]>578, & P MRSA &Yk o5
HHAEAEZIN 700938 0% 81.8% . HT AUC %5
AR ME, T 52 TDM — et LAk s s e
W AERRS, T ER 2K TDM 5 R i,
DIAR VR FE A HEAR I, BLHEZA 24 3 d J5 A IR IEAE
S MEIAERE, B AR EEAEREAE 10~15 mg/L, JYH K
LB AEFFAE 10~20 mg/L%, DG R BRI, 16
WA 2I)5 0.5~1.0 h RIMARAS) A 30~40 mg/L®,
TR AN 1 B FLAEE AL 1 g,
12 h — I N 1 ¢.8 h—IK, LR B/R T %
RABWIEI 7.20 mg/L. FTH5 12.38 mg/L, 557
R BRARIE 10~20 mg/L. AN, Ye S%5H
W EEF TR, TR TDM e & 2 =R
ST R, BAVE R A3, DL Ewise
T3l B 2 A 25 VR ARG N ) 9 R A HPLC 3%
LC-MS/MS JEFI S B AR G e 1L

XFFfEE BNl R B, RETHERAA
BIREIEHL, TS BN 31% 0 B & T RES S8 —
YRR, 82 I P B (A R AP AR S B e
AT BRI BR A S ) 5 e R e 1) 32 95 I 1A

JCH IR WATUR DGR AT 27, TR, e )55 e i
RGEETFEMA T R, B PubMed £ %
(https:/pubmed.ncbi.nlm.nih.gov/) 1 A Z 2| van—
comycin (JT i85 2%)5 COVID-19 f4IiE . A
HZFZ ORI, TR 7T LC-MS 7 8
R IEWR BRI ik (3 1), XF 8 Bl T & &R
(TR R A HEAT T TDM BT, KB 50% 11
AMAAE 1 UK T R 2R I I 2 VR AR TR YT
1, PK-PD BRI A7 7R 8 A>3 Y AUC/MIC
FIAAE 400~900 I N (Bl AR K ).

F1 ATAYENPRFEERFSHYELR/IF
S SEICE
Table 1 Summary of partial parameters of anti—novel
coronavirus drugs in plasma/serum in TDM

Compounds Concentration Ion pairs (m/z)
Teicoplanin 10~20 pg/mL 940.4—316.2
Vancomycin 10~15 pg/mL (C.) 725.8—143.9
20~40 pg/mL (C,.)
HCQ 100~130 ng/mL (C,s) 336—247
170~300 ng/mL (C,)
Arbidol 10 pwmol/L 479—434
LPV/RTV 8~24 pwmol/L LPV: 629.4—429.1
RTV: 721.4—295.9
2 BE

AFTELER TR B RIT BT
HIR e 2 (LPV/RTV) AT 85 2% 5 Rh2gWoe He
LB NRE IR T 20 I R, ELX X e 2
TEBT LN R B A R T T feiik. T
X B 2 WA B e I 4% R TR TDM TR 2,
BT LA PK B (038 AT R AR S R A A kA 7
BOUE . (HRAHSE (W 78 B0 1 A & 2) A I B
FIBFFE R4 S s YR YT 259 WD R Sk B A% e
R AE A 25 T %o
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