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Nephrotoxicity caused by polymyxin in the treatment of drug-resistant Gram-negative bacterial infections:
a meta-analysis

WANG Xiaojie"*, DONG Zhigiang', DONG Yuan', ZHANG Chunxia', WU Jing', CHEN Chen' (1. Dept. of
Pharmaceutical Clinical Research, the First Affiliated Hospital of Baotou Medical College, Inner Mongolia
University of Science & Technology, Inner Mongolian Baotou 014010, China; 2. Dept. of Pharmacy, Baotou
Eighth Hospital, Inner Mongolian Baotou 014040, China)

ABSTRACT OBJECTIVE To evaluate the incidence of nephrotoxicity in patients with drug-resistant Gram-negative bacterial
infections after the use of polymyxin, and to provide evidence-based reference for clinical rational drug use. METHODS PubMed,
Embase, Web of Science, the Cochrane Library, Wanfang database, CNKI, VIP and SinoMed were searched to collect randomized
controlled trials (RCTs) or cohort studies about the polymyxin (trial group) versus other antibiotics (control group) or polymyxin
B (trial group) versus polymyxin E (control group). After literature screening, data extraction and quality evaluation, RevMan
5.4.1 software was used for meta-analysis. RESULTS A total of 37 studies were included, including 4 RCTs and 33 cohort studies,
with a total of 5 871 patients. The meta-analysis results showed that in RCT [RR=2.64, 95%CI (1.43,4.87), P=0.002] and in
cohort studies [RR=1.59, 95%CI (1.27, 1.98), P<<0.000 1], the incidence of nephrotoxicity in the trial group was significantly
higher than control group. The results of the subgroup analysis of cohort studies showed that the incidence of nephrotoxicity in the
trial group (receiving polymyxin) was significantly higher than control group (receiving new B-lactam and B-lactamase inhibitors
and tigecycline) ; when Kidney Disease Improving Global Outcomes (KDIGO), renal replacement therapy or 0.5 times increase in
serum creatinine were used as the standard of nephrotoxicity, the incidence of nephrotoxicity in the trial group was significantly
higher than the control group (P<<0.05). The incidence of nephrotoxicity in patients receiving polymyxin E was significantly higher
than those using polymyxin B [RR=0.57, 95%CI (0.39, 0.84), P=0.005]. CONCLUSIONS In the treatment of drug-resistant
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Doremus 2022 59 256 33 256 65% 1.78[1.21,264] —
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Kwon 2014 17 39 2 16 20% 3.49(0.91,13.38] T
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001 01 i 10 100
Favours [experimental] Favours [control]

B6 ZHEZBNUEEHAZENSEHLEERN
Meta 53t Zx #k &

24 HRMESH

DU B PE & A R 48 hn , 7EIE — SR AT
SER N IR  HIBR G 5 ROV AR R R A W] e s | 48
IRASHIF T Sl R AR
25 EFRRESH

PUR Bt R A O FR bR il B F 8] 5 R oR,
SRS IEATE B G N, RIS AAAER R
Tt vl et S5 ILE 7,
3 it

ARSI  RCT M 2R W RBOF ftE L%
9 35.21%, BAINBIF5E vh 2 R 3R BOR B K AR R
31.72%, i% 5 Almangour %" "W 5% i 22 % 1 25 30 #E bk

TEZED; 2023455 34 45 221

o

o Rs
O 96 430
0.5 of o B e\
= g ooQ\
g .
1.0
=2 o
o5
7
L5 o °
o
2.0 - -
0.01 0.1 1.0 10 100
RR

B7 BEUHRERNERSE

KRNy 33.33% L5 RAH , {05 Doremus 5 W5 &
PR R BUH R & AN 23.80% K Alotaibi 25
TR 51.56% M Z R R HH KA T B #rEn4s
AR, XA RE S Z R R A 2GR & B 1 SLa 1 TR
KO HAEA B2 SN E A %, 25
W TS ML N Z 2, HaT o & T2 %
W R 2B /INERIE ISl Z R S AR R
BB U/ NG b S ZRAET S S R A |
DAL O ) RE AR SR I S i A — AR B R, B
SECE AN IE T il IR RE KR E A IR
e AT R 2 (AR SRR 25 T2
250 TR R IR ) BT iR kAR S R
3 B AU, DRI, 7 o8 FH 22 285 R 2R e S o s 4 1T B
St R R XU 1) PR 2R 3k 5 HLAh L A R
M5

WA TR R HEZ AR BN S Sk
A AR i T T R B- A T e S T a5 245 4
MR ERH A ST VI ARET B BT A2
2 RS Y L2 Y i s R e ST
SRR X, BXT BB TR RIBL B 25 0 2548 S VR FHIL
TR A Fp A TE 25 57 o ITAP R B AL 8-
Pt iz B JEL D 71 700 A2 R0 2 B T R A A I AR T K
FBAR I BB, A T IR 24 4 22 PO M P R e 1)
BB, HRT LR B RS  FE B RTAST
Tirf 245 8 2% EC PP PR B e nT ke 25 A D I L, 23008
FANIR VAT M B X 22 4 25 . 20 S0 s
R @R, 76 KDIGO Frifie . RRT A ife | i LT T 555
0.5 fis bt g4l B & 1 E S A BRI B ES T
YRR, X AT RESE th T2 R R IR BB 2 b
TR, T B R AR

ZHWEBX L ZF KR E B ESRER, i
HMEHEREBRENEHELEREER THEHLE
WHEBEH. EEIEERILE N RZFEEBH
FEEBRIEEY, 2 5 R ETEIRNA 60%~70% 4
B, AT 7R PRI P AR R R B R3S TR
PRI AT | R 28 MR i AT 1 S Hed B i 1k o 2R X
SR Z R R B,

China Pharmacy 2023 Vol. 34 No. 22 < 2797 -



£ T ¢ N T e AN N Y U BT Yl A 2
AR E R RS, HEZR R R ER T2
B AUFRBY SRR (DA RIFFEE AR (2)
L2t AN — 2, HLkZ 2550 4 i) BRSO | JE i
XF 7R FEAT L2 0BT 5 (3) A5 B - RS0 B d ik i 2R R
VERUELES oy, IR MO T BRI A R R A B AT R o vl
WL, AR ST AT 2518 v 5 B 22 g Pt — 2P ek
S 3k
[1] NORDMANN P, POIREL L. Epidemiology and diag-

nostics of carbapenem resistance in Gram-negative bacteria
[J]. Clin Infect Dis, 2019,69(Suppl 7) : S521-S528.

[2] SANGTHAWAN P, GEATER A F,NAORUNGROIJ S, et
al. Characteristics, influencing factors, predictive scoring
system, and outcomes of the patients with nephrotoxicity
associated with administration of intravenous colistin[J].
Antibiotics,2021,11(1):2.

[3]1 ALOTAIBI F M,ALSHEHAIL B M,AL JAMEAZAH,
et al. Incidence and risk factors of colistin-induced nephro-
toxicity associated with the international consensus guide-
lines for the optimal use of the polymyxins: a retrospec-
tive study in a tertiary care hospital, Saudi Arabia[J]. Anti-
biotics,2022,11(11):1569.

(4] XUEAME, WIS0oF, TEaee, 55 . 23R BIRIT ik %

s S 2 BT T e A P AR S R )], i BR 2
2022,43(13):26-28,50.
LIUC W,HU L F, WANG Y Y, et al. Effectiveness and
nephrotoxicity of polymyxin B in the treatment of sepsis
caused by carbapenem-resistant Gram-negative bacteria
[J]. Shanghai Med Pharm J,2022,43(13) :26-28, 50.

[5] HIGGINSJ P T,ALTMAN D G, GOTZSCHE P C, et al.
The Cochrane collaboration’ s tool for assessing risk of
bias in randomised trials[J]. BMJ,2011,343:d5928.

[6] STANG A. Critical evaluation of the Newcastle-Ottawa
scale for the assessment of the quality of nonrandomized
studies in meta-analysis[J]. Eur J Epidemiol,2010,25(9):
603-605.

[7] MOGYORODI B, CSEKO A B, HERMANN C, et al.
Ceftolozane/tazobactam versus colistin in the treatment of
ventilator-associated pneumonia due to extensively drug-
resistant Pseudomonas aeruginosa[J]. Sci Rep, 2022, 12
(1):4455.

[8] DOREMUS C,MARCELLA S W, CAI B, et al. Utiliza-
tion of colistin versus 3-lactam and [-lactamase inhibitor
agents in relation to acute kidney injury in patients with
severe Gram-negative infections[J]. Infect Dis Ther, 2022,
11(1):187-199.

[9] CHANG K, WANG H B,ZHAO J P, et al. Polymyxin B/
tigecycline combination vs. polymyxin B or tigecycline
alone for the treatment of hospital-acquired pneumonia
caused by carbapenem-resistant Enterobacteriaceae or
carbapenem-resistant Acinetobacter baumannii[J]. Front
Med, 2022,9:772372.

[10] ALMANGOUR T A, ALJABRI A, MUSAWA M A, et al.

< 2798 - China Pharmacy 2023 Vol. 34 No. 22

[11]

[13]

[14]

[16]

[17]

(18]

[19]

(20]

(21]

Ceftolozane-tazobactam vs. colistin for the treatment of
infections due to multidrug-resistant Pseudomonas aerugi-
nosa:a multicentre cohort study[J]. J Glob Antimicrob Re-
sist, 2022, 28:288-294.

ALMANGOUR T A, GHONEM L, ALJABRI A, et al.
Ceftazidime-avibactam versus colistin for the treatment of
infections due to carbapenem-resistant enterobacterales: a
multicenter cohort study[J]. Infect Drug Resist, 2022, 15:
211-221.

HEYBELI C, CANASLAN K, OKTAN M A, et al. Acute
kidney injury following colistin treatment in critically-ill
patients: may glucocorticoids protect? [J]. J Chemother,
2021,33(2):85-94.

BABAR Z U, DODANI S K, NASIM A. Treatment out-
come and adverse effects of colistin in adult patients with
carbapenem-resistant Gram-negative bacteremia from
Pakistan[J]. Int J Infect Dis,2021,106:171-175.

BROWN M L, MOTSCH J,KAYE K S, et al. Evaluation
of renal safety between imipenem/relebactam and colistin
plus imipenem in patients with imipenem-nonsusceptible
bacterial infections in the randomized, phase 3 RESTORE-
IMI 1 study[J]. Open Forum Infect Dis, 2020, 7(3) : ofaa054.

POURHEIDAR E, HAGHIGHI M, KOUCHEK M, et al.
Comparison of intravenous ampicillin-sulbactam plus
nebulized colistin with intravenous colistin plus nebulized
colistin in treatment of ventilator associated pneumonia
caused by multi drug resistant Acinetobacter baumannii :
randomized open label trial[J]. Iran J Pharm Res, 2019, 18
(Suppll):269-281.

MIANO T A, LAUTENBACH E, WILSON F P, et al.
Attributable risk and time course of colistin-associated
acute kidney injury[J]. Clin J] Am Soc Nephrol, 2018, 13
(4) :542-550.

KHALILI H, SHOJAEI L, MOHAMMADI M, et al.
Meropenem/colistin versus meropenem/ampicillin-sulbactam
in the treatment of carbapenem-resistant pneumonia[J]. J
Comp Eff Res,2018,7(9):901-911.

ZALTS R, NEUBERGER A, HUSSEIN K, et al. Treat-
ment of carbapenem-resistant Acinetobacter baumannii
ventilator-associated pneumonia: retrospective comparison
between intravenous colistin and intravenous ampicillin-
sulbactam[J]. Am J Ther,2016,23(1) :e78-¢85.

ROCCO M, MONTINI L, ALESSANDRI E, et al. Risk
factors for acute kidney injury in critically ill patients
receiving high intravenous doses of colistin methanesulfo-
nate and/or other nephrotoxic antibiotics: a retrospective
cohort study[J]. Crit Care,2013,17(4) :R174.

OLIVEIRA M S,PRADO G V,COSTA S F, et al. Ampi-
cillin/sulbactam compared with polymyxins for the treat-
ment of infections caused by carbapenem-resistant Aci-
netobacter spp[J]. J Antimicrob Chemother, 2008,61(6) :
1369-1375.

IPEK M S, AKTAR F, OKUR N, et al. Colistin use in

thEZ s 2023 4E5 34 4245 22 3



(22]

(23]

[24]

(25]

[26]

[27]

(28]

[29]

[30]

(31]

[32]

critically ill neonates:a case-control study[J]. Pediatr Neo-
natol, 2017,58(6) :490-496.

BETROSIAN A P, FRANTZESKAKI F, XANTHAKI A,
et al. Efficacy and safety of high-dose ampicillin/sulbac-
tam vs. colistin as monotherapy for the treatment of multi-
drug resistant Acinetobacter baumannii ventilator-associated
pneumonia[J]. J Infect, 2008,56(6) : 432-436.

CHUANG Y C,CHENG C Y, SHENG W H, et al. Effec-
tiveness of tigecycline-based versus colistin- based therapy
for treatment of pneumonia caused by multidrug-resistant
Acinetobacter baumannii in a critical setting: a matched
cohort analysis[J]. BMC Infect Dis, 2014, 14:102.
DURAKOVIC N,RADOJCIC V,BOBAN, et al. Efficacy
and safety of colistin in the treatment of infections caused
by multidrug-resistant Pseudomonas aeruginosa in patients
with hematologic malignancy: a matched pair analysis[J].
Intern Med,2011,50(9):1009-1013.
GARNACHO-MONTERO J, ORTIZ-LEYBA C, JIMENEZ-
JIMENEZ F T, et al. Treatment of multidrug-resistant
Acinetobacter baumannii ventilator-associated pneumonia
(VAP) with intravenous colistin: a comparison with
imipenem-susceptible VAP[J]. Clin Infect Dis, 2003, 36
(9):1111-1118.

GOUNDEN R, BAMFORD C, VAN ZYL-SMIT R, et al.
Safety and effectiveness of colistin compared with tobra-
mycin for multi-drug resistant Acinetobacter baumannii
infections[J]. BMC Infect Dis, 2009,9:26.

HACHEM R Y, CHEMALY R F, AHMAR C A, et al.
Colistin is effective in treatment of infections caused by
multidrug-resistant Pseudomonas aeruginosa in cancer
patients[J]. Antimicrob Agents Chemother, 2007, 51 (6) :
1905-1911.

KALLEL H, HERGAFI L, BAHLOUL M, et al. Safety
and efficacy of colistin compared with imipenem in the
treatment of ventilator-associated pneumonia: a matched
case-control study[J]. Intensive Care Med, 2007, 33 (7) :
1162-1167.

KARABAY O, BATIREL A, BALKAN 1, et al. Efficacy
of colistin and non-colistin monotherapies in multi-drug
resistant Acinetobacter baumannii bacteremia/sepsis[J].
Acta Medica Mediterranea,2014,30:1137-1143.

KIM WY,MOON JY,HUH J W,et al. Comparable effi-
cacy of tigecycline versus colistin therapy for multidrug-
resistant and extensively drug-resistant Acinetobacter bau-
mannii pneumonia in critically ill patients[J]. PLoS One,
2016,11(3):e0150642.

KOOMANACHAI P, TIENGRIM S, KIRATISIN P, et al.
Efficacy and safety of colistin (colistimethate sodium ) for
therapy of infections caused by multidrug-resistant Pseu-
domonas aeruginosa and Acinetobacter baumannii in Siri-
raj Hospital, Bangkok, Thailand[J]. Int J Infect Dis, 2007,
11(5):402-406.

KWON S H, AHN H L, HAN O Y, et al. Efficacy and

TEZED; 2023455 34 45 221

[33]

[34]

[35]

[36]

[37]

[38]

[39]

(40]

[41]

(42]

[43]

[44]

safety profile comparison of colistin and tigecycline on
the extensively drug resistant Acinetobacter baumanniilJ].
Biol Pharm Bull,2014,37(3) : 340-346.
LIM S K, LEE S O, CHOI S H, et al. The outcomes of
using colistin for treating multidrug resistant Acinetobacter
species bloodstream infections[J]. J Korean Med Sci,
2011,26(3):325-331.
PAUL M, BISHARA J, LEVCOVICH A, et al. Effective-
ness and safety of colistin: prospective comparative cohort
study[J]. J Antimicrob Chemother,2010,65(5) : 1019-1027.
REINA R,ESTENSSORO E, SAENZ G, et al. Safety and
efficacy of colistin in Acinetobacter and Pseudomonas
infections: a prospective cohort study[J]. Intensive Care
Med, 2005,31(8) : 1058-1065.
RIOS F G, LUNA C M, MASKIN B, et al. Ventilator-
associated pneumonia due to colistin susceptible-only
microorganisms[J]. Eur Respir J,2007,30(2):307-313.
SHIELDS R K, NGUYEN M H, CHEN L, et al
Ceftazidime-avibactam is superior to other treatment regi-
mens against carbapenem-resistant Klebsiella pneumoniae
bacteremia[J]. Antimicrob Agents Chemother, 2017, 61
(8):e00883-¢00817.
AGGARWAL R, DEWAN. Comparison of nephrotoxicity
of colistin with polymyxin B administered in currently
recommended doses: a prospective study[J]. Ann Clin
Microbiol Antimicrob,2018,17(1):15.
CRASS R L,RUTTER W C,BURGESS D R, et al. Nephro-
toxicity in patients with or without cystic fibrosis treated
with polymyxin B compared to colistin[J]. Antimicrob
Agents Chemother,2017,61(4) :¢02329-¢02316.
RIGATTO M H, OLIVEIRA M S, PERDIGAO-NETO L
V, et al. Multicenter prospective cohort study of renal fai-
lure in patients treated with colistin versus polymyxin B[J].
Antimicrob Agents Chemother, 2016,60(4) : 2443-2449.
PHE K, LEE Y M, MCDANELD P M, et al. In vitro
assessment and multicenter cohort study of comparative
nephrotoxicity rates associated with colistimethate versus
polymyxin B therapy[J]. Antimicrob Agents Chemother,
2014,58(5):2740-2746.
TUON F F,RIGATTO M H, LOPES C K, et al. Risk fac-
tors for acute kidney injury in patients treated with poly-
myxin B or colistin methanesulfonate sodium[J]. Int J
Antimicrob Agents,2014,43(4) : 349-352.
AKAJAGBOR D S, WILSON S L, SHERE-WOLFE K
D, et al. Higher incidence of acute kidney injury with
intravenous colistimethate sodium compared with poly-
myxin B in critically ill patients at a tertiary care medical
center[J]. Clin Infect Dis,2013,57(9):1300-1303.
MANCHANDANI P,ZHOU J,BABIC J T, et al. Role of
renal drug exposure in polymyxin B-induced nephrotoxi-
city[J]. Antimicrob Agents Chemother, 2017, 61 (4) :
€02391-e02316.
(ISR H #89:2023-04-27 {181 H 18 : 2023-10-25)
(i %)

China Pharmacy 2023 Vol. 34 No. 22 < 2799 -



