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Research progress on antibacterial activity, resistance, pharmacokinetics characteristics and clinical
efficacy of omadacycline

WANG Leying, WANG Yijun, ZHANG Li (Dept. of Pharmacy, the Second Affiliated Hospital of Nanjing
Medical University, Nanjing 210011, China)

ABSTRACT Due to the increasingly severe situation of pathogen resistance, the efficacy of classical antibiotics has declined, and
the difficulty of treating community-acquired pneumonia (CAP) has gradually increased. Omadacycline was approved for marketing
in China in December 2021 and has been approved for treating community-acquired bacterial pneumonia and acute bacterial skin
and skin structure infection in adults. Based on introducing the pathogen resistance of CAP, this article systematically reviews the
antibacterial activity and resistance, pharmacokinetic characteristics, and clinical efficacy of omadacycline. It is found that its
antibacterial spectrum is wide, its bioavailability is high, and its safety is good. Its pharmacokinetic parameters are not affected by
the patients’ age, gender, liver and kidney function, or drug interactions, and it is effective against multiple drug-resistant
bacteria, Gram-negative bacteria producing extended-spectrum S-lactases, atypical pathogens, etc. It can be used as one of the
treatment options for CAP. However, due to limited clinical research data and the short clinical application time of the drug, more clinical
studies are still needed to verify its efficacy as a monotherapy or in combination with other antibiotics for severe pneumonia patients.
KEYWORDS omadacycline; community-acquired pneumonia; antibacterial activity; pharmacokinetic characteristics; clinical
efficacy
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}29.6% , T B 2T 24 [ 9 B BR TR XoF 55 7 Vb L A it 2%
F13.3% , K¥sds wxd 58 = AR S48 s R 245 1 i it
2R3 5h 51.7% .62.9% , il 9 v B AT R A =403k A
FZ RN L K R TR 2555653 3R 42.5% . 26%" . T3 A
WFFE 7 | T 24l 9 S SR ARG H et 52 TR,
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BRI PR ZE R B R NG PR R FH ) 2 SR D PR 3k
U254 , 5 40 A% 30S W L 1 3 1y B DU BR 2
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2017 4F-1 SENTRY $i & 25 ) s i+l gh A 1 35
FIRICH = = v JER e £ 119 14 000 RRZH TR , X L R
MRS R TG M AT T % 58, 45 3 o I 25 0 I R H
DB 2 EC BH M L BR 1 1A S 38 LA R P B o 3 1
5% [ FDA 56 1 B 2 38 R U I 25407 550K - 4 B (0
A9 BRI (f23% MRSA) , <0.05, =2.0 pg/mL; 27 Bk
,<0.25,=1.0 wg/mL; 5Bk , <0.12.=0.5 wg/mL; 1%
FFEA (il 2 5 B AP B8 AN YA B AT D) , <4, =16 pg/mL",
AT DL R P 2K A 1 4 e 00 2 Bk D A AR e (R T R
TP, FLA ] 90% 4 B AE K ) S5 IR P B VR B2 (90% mini-
mal inhibitory concentration, MICy) A 0.25 wg/mL, H X}
PUBRZR R IR RS | v MR Es R T 24 1) TR ik
JE H SCHR[8]RT T, B Ih BR 2 G A BR B (MICy=<0.25
pg/mL) HA IR X K8 R 2N USRI 3% i Bk v
(MICu0 4 0.25 pg/mL) FRFAER R (MICs 4 0.12 pg/mL)
(A& 7T 8 R BRI ¥ R A 8806 M 5 99.4% 1Y
LI I AT P 1 100% 1) R At B4 B X B8 15 B 28 ARk
(MICo 3514 1.,0.25 pg/mL) ;86.9% F TR 20 15 % B
R ZE R, JC IR K35 A T A U 53K 99.1% ,
ZVGIRE K IR Z U A TR KT B 35 2 (MICo
2 wg/mL) TSR AR 5 87.5% A4 il 4 7 75 1A B X B8 Hh 3R 3%
U (MICoohy 8 pg/mL) ; FH T B LSRR AR 1 B-N
1k 1%z 1 (extended-spectrum SB-lactamase , ESBL) Y JEE 4 ,
filt ESBL BH 4 5 75 I A5 000 MICoo fEL ; A1, 4 wg/mL i
HIL R XT 76.7% 1B SR S AT B RG22 28 75 2 FL i
WA IHIVEA

N1 3R 2 From, BT PR 20 R S5 A R R 4R
PR U R AR 5 1) (AR S TR T M X il 8 S T Ak | W il
ZE P T B MICoo 34 9 0.25 pg/mL, [ T Z PU R 2 (4351 K
0.5.1 pg/mL)" 5 BbAh, BB PR ZENT IR A B ARG ML P
TS R I ER AR, 6P e 55 PO PR R AR BT =R
JEHR TR 1Y MICao 3591 1 405,16 pg/mL"™, 55 A fF 5% 2%
W, B8 20 Z 0w ik 30 B VR T BB TE TR RS
MICao3 5114 16 .8 pg/mL!",
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mg/kg T U , WA I B2 4 & (epithelial lining fluid,
ELF) B &R N 72%~102% , 3% X T WK 8 B YL 91697
ZOCH S R IZA T I, IR Y 24 h 250 i 2k
™ 1 FY (24 h area under the drug concentration time
curve, AUC.:,) FIIH: MIC () H A (B AUC./MIC) 5557 5%
[ FR & AT (RP R 0.74) 5 X T 31X 4 P b , 75 0.45~
18.2 mg/kg ( IfiL 3% AUC..w/MIC }y 6.1~180, ELF AUC:./
MIC 4 6.0~200) 11 1.8~3.1 mg/kg( [l 3% AUC::/MIC A
18.7~56.2, ELF AUC.w/MIC N 17~47) )55 2=y Bl N ,
SRS T 1—logw Ml 2—log 5. S5 —TideTF
A 240 LU/ g R S S /N BRABE R A I S v T R
B0 HY A P PR AR 114 455 B €4 7 % 33K T FI MRS A [1947L
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PRI MRSA TR o Horb, FH 6] I BA 2R U0 il % B
BRI, B L3R & 102 508 0 E (median effective dose,
ED:) N 3.34 mg/kg, S MM K (4.13 mg/kg) HHilT, 22
PHIRZE (14.23 mg/kg) 1 i % K (15.70 mg/kg) FI A AR
b 5 (19.35 mg/kg) (4 1/5~1/4, 24 J2 F| 23 W Jiiz (24.47
mg/kg) [ 1/7 s XFF T DU B 26/ B 2 25 26 (0 il A B K T, B
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HAFTE R, (R AZ 1 TR B 3R 3 300 mg (46X A=
YR EL N 34.5% , 11 i 300 mg 58k T 100 mg i
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AR R 1 250 W06 E (conn) F AUC B LU AFI3 i 5 8%
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—IRFF BB . T RS AE 31 ik B 27 1l
PEAG T B X B IR R AW A 52 m . 458 0
N, S5 ZiHTEEE =6 h(cuw=0.6 mg/L, AUC,—.=10.2
mg-h/L)A L, 2525105 4.2 h & FHE IR AEFL I dhbr v ]
fii 52 303 09 A= W R BE 43 0 B AR 15%~17%  40%~
429% , %5 2117 2 h R 7 A FLE S 00 S R AR o T A A7
TR B A= W FH E FRAR 59%~63% 5 55 AR R ik, it
BRI E] (£, W8T HEHR (2.5 hvs. 2.9 h) o
R, I 58 AR 25 2510 4 h 25 255 2 h N ES I ™A%
R CATRoK) |, kb 5 2L R IR i 5838 % 6 151]
TEERR BLAE B A2 E AT T I AT, PR AR A5
T4 TR - S R R AR IC 25 W R BRI
24511 (36.6 wCi) TR Y], 75 168 h [FE A R A, A
ZARE AN R DU T 95% RS PE 254 , i
TS PR 245 ) R B -1 1R] 3 AT S i S FR R AR,
F W Z A MK AR ™ . T Ok
PRFNIFFAIM PAARSMIF T 25 R R, B E R 2N S 0 AR
fR6F 5 IR 300 mg J , HE 32 DA SR HE S vk 2
PRI ; 8 ik 51 100 mg Ji5 , 27% 9 B8 T 3R 25 L R R0 45 B
WEHEH B ETE BR %R 2.4~3.3 L/,
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X BLEL IR 2 B2 S s, 5 3 R AR (33~43
%) 5#A(65~T3 % ) ZiAH 14 5 R I o % 2=
SRR NR SRR AR R IEZAE 205
30965 (EEF I RIS FH S M A2/ ) | PRl AN S AR 9 41
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3.2.2 'BIe

— I ObR 4 BRI SR S AT IR 1T
I R B0 FL A T 8 19142 32 R e VR 335 BT 1) 2 R 101 ' s
(end-stage renal disease, ESRD) i A 5% i3 1 8 {4 T Jic
) fat R B AZ IR RN B IR R 258 240, 450
SR, 5l B R 7 0 A B LGS M R S ESRD
N %3k 19 AUC,-.. (10.3 mg-h/L 1 10.2 mg-h/L vs. 9.8
mg-h/L) e (1.88 mg/L F12.33 mg/L vs. 1.92 mg/L ) Fl1fil
% (10.1 L/h F110.1 L/h vs. 10.6 L/h) I oA 2%
5, AWEE B HAT G R L 25 8 4 S50 TR
4 h IMYEBEHTIRYT I ESRD B AZ 1, @ A v i
B B8 L3R AV K 7.9%(7.89 mg)™ ., % —BF5E %} 3 T
NI PR A2 Bt 64T 1 =05 0 A 45 R oo, B De
IEF AL B D RE R B LR DR R IR 5 A 32 i
1 B8 B PR 2R T L A2 R R R (adverse drug
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reaction, ADR ) &A= R AT , B B PR & A AR, PR X)
B I Re 2 W R RSO L B T IR A5 =, AR
WO ENE N B A 2B E AT &Y,
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FE)™ 5 JF DR A2 8 8 v B N BR 2275 R A et o
A 2E N 18 B4 AN [R) R B ) R 2 0 N 2 K
12 BN SZ AR TR T — I bR 2 | [ R M
JFRIFE , For 6 515 32 I 2 e A2 5 s\ A2 182 1 6 £71)
DT TAC 1) fedt R B N 32 1 3 422 52 B U R ik i 1 B S PR R
100 mg, $#£% 30 min, #A J5 HLIK H IR B8 B 3175 300 mg; 6
5 T TR A2 45 N A2 103 F1 6 f51] DG Je g fk 3 g N 52
R 7 UG b T 2 A 2K 50 mg, $F4E 30 min, £k
Jo BV R L R 2K 150 mg, Dk vl 0 IR FH 24 1 b
/0T AT ; 4 6 B BE HF DI RESZ N 2 iR
SRR A7 PR T B A 2 50 mg, 722 30 min™, i F
FEAER IR T DB AZ 45 BN 321038 A g i 32 13
PPN B TS IR 2R (K AUC 1 o BIH 24, L2 35 45 R AH 0L,
U fe 2 R B 5 B S PR 2% ) 22 5 e JC G, DX T
DIReZ M B, i R AR R
3.3 ZHMMEEER

RSN BE R B E IR R A BA IR IRE X
25 YA B AR FH B T REMEARAR . 782 B il vk i (half
inhibitory concentration,ICs)>100 umol/L £1F F , AT
FRZ 0T A28 0 v i) 4 i £ 2% P450 (cytochrome P450,
CYP450) fiff 17 %! CYP1A2 . CYP2A6.CYP2B6 ., CYP2CS.
CYP2C9.CYP2C19,CYP2D6, CYP2EL , CYP3A4/5 1) I 1
JUF- WA AR FH 5 24 B8 5 20 389k % = 4 100 pmol/L
I, 3% 25 X5 AT 40 B 7h 59 CYPLAL . CYP1A2 . CYPIBI,
CYP2B6.,CYP2C8.CYP2C9 .CYP2C19.CYP2J2,.CYP3A4
CYP3ASL FIHI A MR IR IL L AL Bl 1AL JLF- 1A 5 A
FITEE 7 5 [RIB, B D IR AR S P i A HILBH B i is 4
I (organic anion transporter, OAT) {ll OAT1, OAT3,
OATP1B1.OATP1B3, M Z 24 25 A5G 26 1 2 . P-4l £ 1
(P-glycoprotein, P-gp) % 512 8 (A1 M, —IPEAR
T LERLIFK (P-gp F0H1 751 ) 1R 15 34 2R 25 W A0 AR Y
AHRHIFFE R, R A K W] SIS PR 2L Y AUC o 5397
TH 155 25% 14% , tax 11 FEAS A [] , 20 W] B8 15 B 3R 1) 2 i
ST B BAS Z R 52 ™, P-gp /v I 259
A EAE R 250 R B R R, AT RS R 25k
A4 B ZR TR/ NESE N, (HIF R B BL 2 NS5, I
PR AR, RIS T5 ZE R R B T R R A 77 1™
4 HEDIREHIERT

B3R B gt v B T CABP ., ABSSSI Y Ifi K 14
7o 2019 4R —I0 M 22 rhls XU (BEHL X BRI PRI
IR T B IR R 5B 1D B2 RYT CABP AR B H 1Y
AR A S5 R BN RSP RO I, RS SH R T
il & B BR TR L A 2 R S M B R A M 755 ) PR 2 CABP 1Y
Il ARTE AR A G BRI L T 5Py B TE 2
JTTH , B IR R A R 0 A B 394 (adverse events,
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AEs) AT HH O AEs & A RBEAL (LK AEs: 41.1% vs.
48.5% ;1697 A5 AEs: 10.2% vs. 17.8%) , HilRTE &k A4 %
B K T2 V0 R 2H (1.0% vs. 8.0%) , TN &R % 5 Il
(alanine transaminase , ALT) , K & % iR % & Jiff (aspartate
transaminase , AST) 7K -8 i3 1F % v [l I+ FR (upper limit
of normal, ULN) 3 % i & 4= R W Ik T %= 74 v &2 41
(ALT>3XULN:3.5% vs. 4.5%; AST>3 X ULN: 1.6% vs.
3.290)™, A A B R R B & S BRI IR T
CABP [P IEHE , A7 Bl T 52 ik Wi R aok 8 4051 v 15 Pl 21 471
[LESE/L IR

—IRZERE TN T 7T IREALXT BRI SG , TEAl T R
Eh IR FIARTT LN S 20 A SRR e (A8 52 2 B R A Bz ik
25 R | ABSSSICABP | JB5 It R T 20rE B i B ) 1)
AR ™, 5 R ER, MO RIRT S
PR B 1) 1If PR IR B 2R [ FL{E EE (odds ratio, OR) =1.18,
95% B {Z X 8] (confidence interval, CI) (0.96, 1.46) , P=
0.21] I AEY) (4 B (A % BR A \MRSA ZEIAER TR ) 1 BR
H[OR=1.02,95%CI(0.81,1.29) , P=0.12]¥ 5 X} BB £
AL B 5D PR 4] B B K AES[OR=1.25, 95%CI
(1.08,1.46) , P<<0.001]FNyAJ7 A 3¢ AEs & 4= % [OR=
1.28,95%CI(1.04,1.56) , P<<0.001]3 i 2 & F X BB 4,
T EL AR A A3 A AEs 524 (4 XU [OR = 0.87,95%C1
(0.55,1.40) , P=0.62fIk T X} B 2L, {H iz 40 s & 1
T JZ2 N A XU [OR =2.08,95%C1(1.73,2.49) , P<<0.001]
W R TR, RS T AR s,
WE IR RA RN — A R IE R

o g FHE S5 ] JBT I 4B T 58 51 il B Y R YR
JPIENL, LR T IR R AL JE W K 5 R 23 MR BC B A
BT 4L DI PRI T S0OR ADR K AT . S5 5R ER,
IR R A B HE B IG R TRUE E E FEAIRIT A (' =
6.533,P=0.038) , FLT{ & IAIGTT I U6 BI195 555 2 fifk 1 1sF 1]
IF1] o B 4, {HL 2 5 % 19 ADR R AR R I A 25 o4 it
2R L (P>0.05), A UL, B E IR Z G 7 Il AR I gL T
BRI A VRS RELT ATV IR T 2 — .

BRI AR R IV FH A 0 e A i 24
SGE . RSO R T P R R, B
PR SKARRER /AT EL AP ERYIRTT 5 SR O A, i
120 GG PRA SR it 4 5 B4 R B S IR 2R YT, 45 R
R B 455 HOR % 2F ADR, Fang % "jE T DR E
SEPAGEIRn oy RV L UNIIE i 2 YERPI s S ES
B, % B EAEZ 5 S BV B S IR, 25 AN T
PG, 28 B VIRRZ WK 2 2EH K- Wang 514
T T B PR ZRYT HAE R R AR R A i 4 5 T AR AR-
FIZR BRI S0 B W S PT D B E P B
W PG AR/ At L HH RN 22 DU PR 234 T0RL, BB 4y B E 3R R
S R HH B0 2 o R T I R W 25 i AR A B A% 2 i o
Xu S IE T W E IR IRT DA 98 SRR 5 1
W) Z R (16 %) TE R W) 432 Bl 25 5 25 AU A BT TR 24
PR GARYT RS B T R E AR B S TS 1S DA
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B3 , HoR & ADR, $7n B ES 3R 28 Ay i A4 S
RIBRGRYT B R BT UL B E Y
A RE AL VAT 5 5 2 RIS T L) S
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FHE R, LR AR FE CAP 8 & T ifif 248 s & v
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