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[ Abstract] Objective To compare the therapeutic effects of amikacin and Omadacycline
tosylate on pneumonia caused by carbapenem-resistant community-acquired Klebsiella pneumoniae
(CRKP). Methods The relevant data of patients with pulmonary infection caused by CRKP who were
treated in the Department of Respiratory and Critical Care Medicine of Hangzhou Ninth Hospital from
March 2022 to February 2024 were retrospectively analyzed. According to the treatment plans, they
were divided into the amikacin group and the omadacycline tosylate group. The time of disappearance
of clinical symptoms, changes in inflammatory factors and immune indicators (CD4"/CD8" T ratio) and

adverse reactions were compared between the two groups of patients. Results A total of 86 patients
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were enrolled, including 41 in the amikacin group and 45 in the omadacycline tosylate group. After treatment, the
disappearance time of clinical symptoms such as cough with sputum, lung shadows, and lung rales and the time for
body temperature to return to normal in the omadacycline tosylate group were shorter than those in the amikacin
group (P<0.05). After treatment, the levels of serum white blood cells, neutrophils, C-reactive protein, interleukin-6,
and procalcitonin in the omadacycline tosylate group were lower than those in the amikacin group (P<0.05). The
CD4"/CD8"T ratio in the omadacycline tosylate group was significantly higher than that in the amikacin group after
treatment (P<0.05). During the treatment, there was no statistical difference in the incidence of adverse reactions
between the two groups (P>0.05). Conclusion Compared with amikacin, the treatment of pulmonary infection
caused by CRKP with Omadacycline tosylate can shorten the disappearance time of clinical symptoms, improve

inflammatory response, enhance immune level, and has no significant adverse reactions, which has significant clinical

application value.
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Table 1. Clinical data

FHE BoRR AR (n=41) PR TR S SRR AL (n=45) 1t P
PR [n (%) ] 0.449 0.503
% 22 (153.66) 27 (60.00)
© 19 (46.34) 18 (40.00)
R (xxs, &) 58.76 +3.28 58.81 +3.32 0.069 0.946
BERRE (n (%) | 6 (14.63) 9 (20.00) 0.345 0.557
FELER [n (%) | 7 (17.07) 9 (20.00) 0.311 0.577
TR [ (%) ] 5(12.20) 5 (11.11) 0.125 0.724
COPD[n (%) ] 8 (19.51) 10 (22.22) 0.210 0.635

E: COPD: [ZMrZE MMM (chronic obstructive pulmonary disedse )
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Table 2. Disappearance time of clinical symptoms (x *+ s, d)
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Table 3. The inflammatory indicators and immune regulatory effects (x £ s )
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Table 4. Comparison of adverse reactions [1 (%)]
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B il 2 (4.88) 3(6.67) 0.673
Hapbk 2(4.88) 0 (0.00) 0.223
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3 ik

£ CRKP Jifi 53577 Uk, LGty BR - 245
SPGB B REE XU, St 25 BT
Wt ARG Or S T AW R 2R T Y

https://yxqy.whuznhmedj.com

JrREBE N 8 d, M THEMMERR 14d, 2l T
R TR . Eh 3R R AL E ILEIRTT 8 d NIAE I
RESE, HAEERREUEE, 176 Mk
JrRE” BUNESE, [FRIRTAN A CRKP fili 5 (835 L2k
TIEHEE, TN sl e Bt S a3, 5



260

PR (100 i 20 28 20 M A ST B SO0 T BEFAAR
2R, WOREE ST R E 8 do [RIRT
ARG R PR Z5IRY7 CRKP fiti%, SHEmBcaH
IEAEAEIE S, 2 th T ORER R 8 T PR 3 x4t
X CRKP FFkEA mRIMEYE, H I 25k
JERTRAN RGBS BREG, NZ FT A BE Yoh
TR AT XBR Y, JCRREEAE s AB WO AL, PRI
THEGRIT o BRI PR F R S 548 b
M BAFAEZE S, KRBT A eEE, &
RATH 5 T REPERIFIE BIE S 257R Y7 8 d I HLAGE
A, DA SRR A R B IR IR I E . BEAEAFZTIA
Sk, FE CRKP Ml gI697H, FORE IR 8 IR R 5K
Bk R R4 . PrBgeym, Haid
XU T8 28 1% CRKP AW (RIMERL /R IB1E%L
FIZPK R LT 2.3 4% ), FFXF blakPC-2 FHE
B RRATI R4 0.5~1 pg/mL A e AN B8 e 55 ik
JZTH, S SE 5 Uk SE AT R U8 Toll #3214 4 (toll-
like receptor 4, TLR4) /1% ¥ 5% R F—xB ( nuclear
factor, NF—xB ) i #uE M, FHW A58 1 X%,
T F TR L U 53X CRKP i R iAYT
PRAL T T LS S A

SRR RN, HRREIR R IR ERE R
W% CRKP i 24 5e e, BARUNT . CO o 2z HP B A
d 254 SAZREHA 308 WILRYLES H hAERRAR, %
BN E R, FL S A S i AN I I RCR
T, WEETARIBINE, ARONEE AcrAB-TolC
et 25 AN HE R GE iR U AN SR M A
FREPEIE U254 2838 A L BIPE OSUZ AR A, il 2H
SV BE M 2R B T, DK R R L R
SO 22 B A AR S R T AR 9 R OR
B PR BB YRR AIAY T 24 h DAY SRR Ao s
PR —E .

FEJIE VR P 7 T, B Eh PR Z0m 1 A TLR4/
BERE 4> AL P T 88/NF—kB 3 1% % ¥4 X T I 1 1
FH, HATE LPS i 509 F W20 i i R E R 1 —a
b, R B IL-10 LR Nk 1,
X — ML 5 AR B 5 R it i L E 3R K 41 CRP
KOFAR L I B PSS R m E Y4, [HSER
(A, PR B8 B 2R T 25 1 ok b ok 40 i
AN 9 B R, X —1E AT Rl e s
GEAE T T B R AL AU A, AT 2 2 i 5 R AR
RPN, W AE S 1% 24 W RE 08 1Lk 4% ff iR
Hol ARAEIR B B R Ak, FEIRITAR 8

Frontiers in Pharmaceutical Sciences, Feb. 2026, Vol. 30, No.2

TR IS 2 PR T 3R R A R T 4N I A
CD4'/CD8" LUAE/KF- 1 2 v TRK R R B (P
<0.05) , Fibg5 RN HORUEA BEbURE
FI, BT T A0S A e i CRKP TSR,
T AR B s R R,
It CD4/CDS" AR K- 1 22 5 M $ s H B R
BRI IR R AE M 25 PR il R b AT —E MZERIR YT
Ho AWFFE 1 WK AE 7~ R R 8 5 SR 2 4E CRKP
ils & Hp A B 2 AT A B . Hm A B R 0 ] TLR4/
NF—«B i 5§ F1_F R 1L-2 2k kik, nlfieik cb4’
T M ACE- PR, 3 G — Bt OB VR FAIL
il P RE IR LI Y7 A5 AR i S R P, B
RITHIN, WAL ENAR RN EERILEES
TG L (P>0.05) , #R BRI D3R
RAUWNEIT B RV, HA GR35
[ hiF L

RIFFEAFAE AT SR BRE: D%ET CRKP fiti %
A IR A 28 SR BE IR e JT BRI, 86 Ml A 1t
BRI R R TR, B LIS A R i 25 3%
DA BT 2 5 . B 1l 24 3k B W 554 PR ol
TR R TR - RN R R IR ATR DT . @A KT
TR LD ETBETERSE, S5A T 25 3L 2 T FnG
SR, R — 2 6 UE F R R P S IR R A I
RAT#

ZE LTk, CRKP i sy i ez R A
R B E A 2967 5 R KR IR T AL, 85
g L AR 11f PAC ¢ B 1 AR 1) B S 4 e, R 1
PO 2R, HICHH BN RN, (EASTE I PR
IR

S 3k

1 AR, BOF AR S8 v R DA L R R R A P T
fER R Z 0T [J]. PUHSEESF | 2023, 38(1): 87-91, 96. [Ren J,
Huang F, Xu J. Clinical characteristics and risk factors analysis
of Klebsiella pneumoniae bloodstream infection[J]. Medical
Journal of West China, 2023, 38(1): 87-91, 96.] DOIL: 10.3969/
j-issn.1672-3511.2023.01.015.

2 IO, EARGE, MR G XL R Gl v T
A TR 22 0 A1 3R TS 24 WL 582 e Py 0T 9 8 R (). RO 24 2
i, 2023, 36(10): 779-786. [Yang WL, Wang DL, Feng JS, et
al. Research progress on the effect of two—component regulatory
system on the mechanism of polymyxin resistance in Klebsiella
pneumoniae[J]. Journal of Mathematical Medicine, 2023, 36(10):
779-786.] DOL: 10.12173/j.issn.1004-4337.202305200.

3 WHEME, EXE, D, S FOKR BB IR BTG

https://yxqy.whuznhmedj.com


https://d.wanfangdata.com.cn/periodical/ChVQZXJpb2RpY2FsQ0hJMjAyNTA2MjISDXhieXgyMDIzMDEwMTUaCDRtZ29sOHY4
https://d.wanfangdata.com.cn/periodical/ChVQZXJpb2RpY2FsQ0hJMjAyNTA2MjISDXhieXgyMDIzMDEwMTUaCDRtZ29sOHY4
https://d.wanfangdata.com.cn/periodical/ChVQZXJpb2RpY2FsQ0hJMjAyNTA2MjISEHNseXl4enoyMDIzMTAwMDcaCHVpeGN1Zmh5

—H g

“=x

HETIG 2026 £ 2 A%¥ 30 55 2 B

10

ARET T M 6F 2 A AR il A R e i AL (). PR AL 2y
Zkidi, 2023, 38(1): 178-182. [Jiang XJ, Wang JZ, Xu SH,
et al. Effect of amikacin combined with piperacillin and
sulbactam on elderly severe pulmonary infection[J]. Northwest
Pharmaceutical Journal, 2023, 38(1): 178-182.] DOI: 10.3969/
J-1ssn.1004-2407.2023.01.032.

Zhanel GG, Esquivel J, Zelenitsky S, et al. Omadacycline: a novel
oral and intravenous aminomethylcycline antibiotic agent[J].
Drugs, 2020, 80(3): 285-313. DOI: 10.1007/540265-020-
01257-4.

Wiy , 2048, XImNE | 25 . EEW?%E‘I’%Hﬂi&ﬁ%f' [
it F S e 5 R 2R B 43 - AT I PR B e g
&, 2021, 31(13): 2007-2011. [Chen H, Li HM, Liu LX, et al.
Influencing factors and molecular epidemiological characteristics
of severe carbapenem-resistant Klebsiella pneumoniae pulmonary
infection[J]. Chinese Journal of Nosocomiology, 2021, 31(13):
2007-2011.] DOL: 10.11816/cn.ni.2021-203054.

H AR R 2 S WP W 2 e S 2 A AT 25 T
W W 3 JRg 0 7 ] & R4 [0, A AR S A R e, 2021,
44(4): 322-339. [Infectious Diseases Group, Respiratory Disease
Branch, Chinese Medical Association. Expert consensus on local
application of adult anti infective drugs in the lower respiratory
tract[J]. Chinese Journal of Tuberculosis and Respiratory, 2021,
44(4): 322-339.] DOI: 10.3760/cma.j.cn112147-20200531-
00656.

<f%%%ll’“f‘iﬁ%ﬁ*?§§ﬁﬁ'ﬂ' ) BAEH . JUE 2

I PR B 38 2 A I (] o I R 2 B~ 2R, 2014,

30(9): 844-856. [Writing Group of Guidance for Clinical
Trials of Anti-bacterial Drugs. Guidance for clinical trials
of anti—bacterial drugs[J]. The Chinese Journal of Clinical
Pharmacology, 2014, 30(9): 844-856.] DOI: 10.13699/
j.cnki.1001-6821.2014.09.030.

KAz, AR, BB, &L FARTORR BB
7 22 ) 2 9 22 B TR R Y A 4 4 B9 Meta 7y
B[ o E A & 2, 2024, 49(6): 678-685. [Zhang XY,
Jiao W], Wang TF, et al. Meta analysis of efficacy and safety
of amikacin nebulization as adjuvant therapy for multi-drug
resistant Gram—-negative bacteria pneumonialJ]. Chinese
Journal of Antibiotics, 2024, 49(6): 678-685.] DOI: 10.3969/
J-issn.1001-8689.2024.06.011.

WISCHR 29 ¥y , E2A, AF R LERRTI B 35 2 4 S
Ry ARG B BRR BIARYT AT EE (J]. Rl R 2
VRITEA , 2024, 29(12): 1401-1408. [Hu WJ, Yang QL, Wang XB,
et al. Amikacin therapy and management of premature infants
infected with carbapenem-—resistant Klebsiella pneumoniae[J].
Chinese Journal of Clinical Pharmacology and Therapeutics,
2024, 29(12): 1401-1408.] DOI: 10.12092/j.issn.1009-2501.
2024.12.010.

WS BR RV )] P E

https://yxqy.whuznhmedj.com

11

13

14

15

16

17

261

L2 HE A | 2020, 15(1): 48-56. [Dong LY, Li GQ, You XF,
et al. Research progress on omecycline[J]. Chinese Medicinal
Biotechnology, 2020, 15(1): 48-56.] DOI: 10.3969/j.issn.1673—
713X.2020.01.009.

Galani I, Karaiskos I, Angelidis E, et al. Emergence of
ceftazidime—avibactam resistance through distinct genomic
adaptations in KPC-2 producing Klebsiella pneumoniae of
sequence type 39 during treatment[]J]. Eur J Clin Microbiol
Infect Dis, 2021, 40(1): 219-224. DOI: 10.1007/5s10096-020—
04000-9.

2k B, AR S P E A0 25 IS (CARST)

2021-2022 4F # 2 (% B 1 B I AR 45 (0. o T K 2 B
2pZkili, 2023, 39(23): 3525-3544. [Li Y, Zheng B, Xue F, et
al. Antimicrobial susceptibility of Gram—-positive organisms:
results from China antimicrobial resistance surveillance trial
(CARST) program, 2021-2022[J]. The Chinese Journal of Clinical
Pharmacology, 2023, 39(23): 3525-3544.] DOI: 10.13699/
j.enki.1001-6821.2023.23.037.

Schwanbeck J, Bohne W, Hasdemir U, et al. Detection of a
new resistance—mediating plasmid chimera in a blagy,_45—
positive klebsiella pneumoniae strain at a german university
hospital[J]. Microorganisms, 2021, 9(4): 720. DOI: 10.3390/
microorganisms9040720.

TRV, WhAL A L BT R R OB i1 B T PR R I DR A
T PR (0] [ BT 25 2R 3, 2025, 34(3): 330-336. [Xu Y,
Han LZ. Evaluation of clinical rationality of omadacycline based
on the attribute hierarchical model[J]. Chinese Journal of New
Drugs, 2025, 34(3): 330-336.] DOI: 10.2025/j.cnki.1003-3734.
2025.03.018.

REWERE , AT, A . IR Z A PR R X
Sy SN A IRC YR RIS PSS s 4 S N 1]

A A M 286 B PR SR AR B R (D). o 2 A 0
2023, 20(5): 324-329. [Lu XY, Li AL, Wang YH. Effect of
tigecycline combined with amikacin on severe pneumonia and
expression of serum CD40L and VCAM=-1[J]. Chinese Journal of
Drug Application and Monitoring, 2023, 20(5): 324-329.] DOI:
10.3969/j.issn.1672-8157.2023.05.012.

FH M, EE, R, %45 BRI IR T R IT Ak
42 A TEIR 1] 252 5 IEIRTESE | 2024, 32(6): 556-559.
[Wang YK, Gao M, Wu B, et al. A preliminary study on the
efficacy and safety of omadacycline treatment in 45 cases|]J].
Pharmaceutical and Clinical Research, 2024, 32(6): 556-559.]
DOI: 10.13664/j.cnki.per.2024.06.021.

MR BT BRI 5 WO MR SRRATERIRTZ
T 24 0 22 AN Sl A T i PR e Y 28R (0], B0 5 2 e T 2
2%, 2025, 13(1): 69-70, 74. [Ge PC, Feng X, Li CC, et al. The
efficacy of omacycline and sulfamethoxazole in the treatment of
pan resistant Acinetobacter baumannii pulmonary infections[J].

Trauma and Critical Care Medicine, 2025, 13(1): 69-70, 74.]


https://d.wanfangdata.com.cn/periodical/ChVQZXJpb2RpY2FsQ0hJMjAyNTA2MjISD3hieXh6ejIwMjMwMTAzMhoINTF6dzFxcGs%3D
https://d.wanfangdata.com.cn/periodical/ChVQZXJpb2RpY2FsQ0hJMjAyNTA2MjISD3hieXh6ejIwMjMwMTAzMhoINTF6dzFxcGs%3D
https://pubmed.ncbi.nlm.nih.gov/31970713/
https://pubmed.ncbi.nlm.nih.gov/31970713/
https://d.wanfangdata.com.cn/periodical/ChVQZXJpb2RpY2FsQ0hJMjAyNTA2MjISEnpoeXlncnh6ejIwMjExMzAxORoIeXJqNW5uNWc%3D
https://d.wanfangdata.com.cn/periodical/ChVQZXJpb2RpY2FsQ0hJMjAyNTA2MjISEHpoamhoaHgyMDIxMDQwMDcaCDM4bHFzczky
https://d.wanfangdata.com.cn/periodical/ChVQZXJpb2RpY2FsQ0hJMjAyNTA2MjISEHpoamhoaHgyMDIxMDQwMDcaCDM4bHFzczky
https://d.wanfangdata.com.cn/periodical/ChVQZXJpb2RpY2FsQ0hJMjAyNTA2MjISEnpnbGN5bHh6ejIwMTQwOTAzMBoIbTlvZnJyNGg%3D
https://d.wanfangdata.com.cn/periodical/ChVQZXJpb2RpY2FsQ0hJMjAyNTA2MjISEnpnbGN5bHh6ejIwMTQwOTAzMBoIbTlvZnJyNGg%3D
https://d.wanfangdata.com.cn/periodical/ChVQZXJpb2RpY2FsQ0hJMjAyNTA2MjISEHpna3NzenoyMDI0MDYwMTEaCGl2NTU0YnFl
https://d.wanfangdata.com.cn/periodical/ChVQZXJpb2RpY2FsQ0hJMjAyNTA2MjISEHpna3NzenoyMDI0MDYwMTEaCGl2NTU0YnFl
https://d.wanfangdata.com.cn/periodical/ChVQZXJpb2RpY2FsQ0hJMjAyNTA2MjISFHpnbGN5bHh5emx4MjAyNDEyMDEyGghtaGxodzM5MQ%3D%3D
https://d.wanfangdata.com.cn/periodical/ChVQZXJpb2RpY2FsQ0hJMjAyNTA2MjISFHpnbGN5bHh5emx4MjAyNDEyMDEyGghtaGxodzM5MQ%3D%3D
https://d.wanfangdata.com.cn/periodical/ChVQZXJpb2RpY2FsQ0hJMjAyNTA2MjISEXpneXlzd2pzMjAyMDAxMDA5GghqMWxrd2ZteA%3D%3D
https://d.wanfangdata.com.cn/periodical/ChVQZXJpb2RpY2FsQ0hJMjAyNTA2MjISEXpneXlzd2pzMjAyMDAxMDA5GghqMWxrd2ZteA%3D%3D
https://pubmed.ncbi.nlm.nih.gov/32729059/
https://pubmed.ncbi.nlm.nih.gov/32729059/
https://d.wanfangdata.com.cn/periodical/ChVQZXJpb2RpY2FsQ0hJMjAyNTA2MjISEnpnbGN5bHh6ejIwMjMyMzA0MxoIYmtwd3VyOWo%3D
https://d.wanfangdata.com.cn/periodical/ChVQZXJpb2RpY2FsQ0hJMjAyNTA2MjISEnpnbGN5bHh6ejIwMjMyMzA0MxoIYmtwd3VyOWo%3D
https://pubmed.ncbi.nlm.nih.gov/33807212/
https://pubmed.ncbi.nlm.nih.gov/33807212/
https://d.wanfangdata.com.cn/periodical/ChVQZXJpb2RpY2FsQ0hJMjAyNTA2MjISD3pneHl6ejIwMjUwMzAxOBoIZWM3OWdyZ2M%3D
https://d.wanfangdata.com.cn/periodical/ChVQZXJpb2RpY2FsQ0hJMjAyNTA2MjISD3pneHl6ejIwMjUwMzAxOBoIZWM3OWdyZ2M%3D
https://d.wanfangdata.com.cn/periodical/ChVQZXJpb2RpY2FsQ0hJMjAyNTA2MjISEnpneXd5eXlqYzIwMjMwNTAxMhoIMzY0aWRydHQ%3D
https://d.wanfangdata.com.cn/periodical/ChVQZXJpb2RpY2FsQ0hJMjAyNTA2MjISEmpzeXh5bGN5ajIwMjQwNjAxNxoIbGcxOW90enI%3D

18

19

20

262

DOI: 10.16048/j.issn.2095-5561.2025.01.14.

Heine HS, Drusano G, Purcell BK, et al. Omadacycline is active
in vitro and in vivo against ciprofloxacinresistant Bacillus
anthraciss[J]. Antimicrob Agents Chemother, 2024, 68(9):
€0059524. DOI: 10.1128/aac.00595-24.

Gill CM, Fratoni AJ, Shepard AK, et al. Omadacycline
pharmacokinetics and soft-tissue penetration in diabetic patients
with wound infections and healthy volunteers using in vivo
microdialysis[J]. J Antimicrob Chemother, 2022, 77(5): 1372
1378. DOI: 10.1093/jac/dkac055.

Sakoulas G. Linezolid versus omadacycline in diabetic soft

Frontiers in Pharmaceutical Sciences, Feb. 2026, Vol. 30, No.2

21

tissue infections: a signal of different adjunctive immunological
properties?[J]. J Antimicrob Chemother, 2022, 77(6): 1503-
1505. DOI: 10.1093/jac/dkac030.

El Ghali A, Morrisette T, Alosaimy S, et al. Long—term evaluation
of clinical success and safety of omadacycline in nontuberculous
mycobacteria infections: a retrospective, multicenter cohort of
real-world health outcomes[J]. Antimicrob Agents Chemother,

2023, 67(10): e0082423. DOI: 10.1128/aac.00824-23.

Wi HI: 2025403 A 18 H &R HE: 20254E 07 3 11 H
ARk D 2

https://yxqy.whuznhmedj.com


https://d.wanfangdata.com.cn/periodical/ChVQZXJpb2RpY2FsQ0hJMjAyNTA2MjISEmNzeWp3emJ5eDIwMjUwMTAxNBoIN2VqaXo3YWg%3D
https://www.zhangqiaokeyan.com/journal-foreign-detail/0704085165204.html
https://pubmed.ncbi.nlm.nih.gov/35194643/
https://pubmed.ncbi.nlm.nih.gov/35141751/
https://pubmed.ncbi.nlm.nih.gov/37768312/

