. 876 ¢ BITHBEIH 20244 H AR &GwEkA  Drugs & Clinic Vol. 37 No. 4 April 2022

SZHER BRI EMREEHE =AM EERIR S ABIRK

A%, MEE, Kk, LW
IR RZEM B JLEERE 25558, W’ #8M 450018

# E: B IHMEZEEER B X LEMIRE HE =PI (CR-GNB) FrstlE FsR1F LI & G ML ir. Ak Bk
ST K 22 B R JLIE S BT 2018 4F 5 H—2021 4F 12 H Ui 52 Bl H £ ZiH & B J8J7 CR-GNB FTEUE Fi sk i3 i 45 &
LG R, ER AR LNIEAR TR, AZEE. LREMEERLAAIHEPHIANIAR RN, &R 52 FlE)LH T
28 M, Lotk 24 9l AERSTALECN 12 AN o FEAGH 55 MO R R, 602 BRI 34 Bk, Ml SO AR 20 Ak, BIVA AT 1
s b 3 IR & SCR AT G S AR BILET PRI (139459 d, BAHZEN 53.8%, AHIERE
4 30.8%, MSETIHA 32.7%. AT B BEIERFELGIFE L (HARAZ R EER B iRI7 I E 2K T T
H (P<0.05). NRRBIKAER 135%, IHREIMNGIEE B EKORVUEMERIERApEN L . 4t ZHEERB A
fE)LH CR-GNB Jir 851 B SRAFVE T 8 10— Pk %, (A7 RFEAS, 2l Beit RAFHBEN LG BT SR — P IRAE.
XA ZEAER B MOH B LB R BRI s LB B AT MR TR BT R
FEDHES: R78.1 XHEIREE: A XEHS: 1674 - 5515(2022)04 - 0876 - 06

DOI: 10.7501/j.issn.1674-5515.2022.04.037

Clinical analysis of polymyxins B in treatment of hospital acquired pneumonia
with carbapenem-resistant gram-negative bacteria in children
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Abstract: Objective To evaluate the effect of polymyxins B on hospital acquired pneumonia caused by carbapenem-resistant gram-
negative bacteria (CR-GNB) in children. Methods A retrospective study was conducted on 52 children with hospital acquired
pneumonia treated with polymyxin B for CR-GNB infection in a tertiary hospital from May 2018 to December 2021. Demographic
characteristics, medical information, laboratory tests and adverse drug reactions were collected. Results Among the 52 children, 28
cases were male, 24 cases were female, with a median age of 12 months. A total of 55 pathogenic bacteria were detected, including
Acinetobacter baumannii (34 cases), Klebsiella pneumoniae (20 cases) and Enterobacter cloacae (1 case), among which three patients
were dual infection with Klebsiella pneumoniae and Acinetobacter baumannii. The mean treatment duration was (13.9 £5.9) d. After
treatment with polymyxin B, the clinical efficiency rate was 53.8%, the bacterial clearance rate was 30.8%, and the mortality rate was
32.7%. There was no statistical significance in the bacterial clearance rate between the favorable clinical response group and the
unfavorable clinical response group. However, the treatment duration of favorable clinical response group was significantly longer than
that of unfavorable clinical response group (P < 0.05). The rate of adverse reaction was 13.5%, mainly manifested as acute kidney
injury, skin hyperpigmentation and eosinophilia. Conclusion Polymyxin B can be considered an alternative for the treatment of
hospital acquired pneumonia due to CR-GNB in children. However, additional large scale, multicenter and well-designed randomized
controlled studies are needed to confirm the conclusions.

Key words: polymyxin B; carbapenem-resistant gram-negative pneumonia; pediatric; Acinetobacter baumannii; Klebsiella
pneumonia; Enterobacter cloacae
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Table 1 Basic information of the two groups of children

i SR (n=52) B (n=28) TR (n=24) t/Z P H
FEEIAH 12.0 (0.5,144.0) 95 (0.5,108.0)  33.0 (0.60,144.0) -1.864 0.062
14 5 F kg 7.8 (1.5,60.0) 7.2 (2.0,18.0) 12.0 (2.0,60.00 -1.441 0.150
P (B2 151 28124 15/13 13/11 — 0.593
ICU A/ 37.0 (9.0, 365.0) 30.0 (13.0,200.0)  49.0 (9.0,365.0) -1.662 0.097
AN I 50.0 (9.0, 365.0) 49.5 (20.0,200.0) 52.0 (9.0,365.0) -0.266 0.790
JTREN 13.94+5.9 15.1+4.3 12.4+7.2 -2.141 0.032
Y897 HT E 41/ (X 10°) 12.7 (2.9,24.5) 14.6 (2.9,23.6) 11.7 (35,245 0.248 0.805
YRITHT C R F/(mgL™) 14.9 (0.5,177.8) 14.9 (0.5,99.5) 21.0 (0.5,177.8) -0.009 0.993
ZHiH & B AU <48h 22 14 0.240

>48h 7 10
41 B I BRI 16 10 6 0.549
awilii] 17 3 14 — 0.000
At 51 20 12 8 0.482
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Table 2 Resistance and sensitivity of bacterial strains to

antimicrobial agents
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Skt 0 100 0 100 0 100
LAtk 0 100 0 100 0 100
FZEpiskmhige 0 100 0 100 0 100
[ivge
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Table 3 Analysis of influencing factors of bacterial removal
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>48 h 4 11
<48h 12 25
72N 179459  126+54 0.012




FEIWHBFE Y 202244 H DR T Y3

Drugs & Clinic Vol. 37 No. 4 April 2022 + 879 ¢

FOA 13.5%. 2 BlRAESVEEG, IEKRED NI
WMEHER R T & 2 f5 LA b, RAETHZAE 4. 7d.
1 B8 g TRV RL A T 2 v, P2 AR
5.9X10%/L, f#if] 3d /5% 1.6X10%L, 14d 5%
£ 5.3X10%L. 4 B 5 LI B R TUE , IRIRER
DA B RAR R, RAET 25 3~15d. fREEFK
] (250 A RS 5 IS A EE M) (A4
3815 BHATRBMETEAN, 3 HITTREMSSE, 4 FIR
AT REAHE
3 g

CR-GNB 52 it B gL P 5 2 o Bkl 4 R (g
R )8, H5 AT R mIA 50%, i LI
JiF B A B 2 AN ST 1R il 8 e {1 T A M B
PRI CLO-L - AT 5 i i 7 B M 0 2 AN B A B e
9 61.8%, HAET Z# 5 (38.2%). 2021 4F H [H 4
R TS 243 A5 D00 P99 500 s 660 22 AN ) AFF B ) I i 5
FISE B 85 TN 252853 7N 65.6%. 66.5%, 1% %
TR B R S HUBE, T 25008 0.7%, T
TZAHEE 5 A R R GAERE I FH LL 22 3B 2 B A AER
AT A,

W EoR, BHZEER B S AR 2k, K
b 2 HEAE B a T AT B/ i 24 2 i 2R 123
Rigatto SEMIF 7RI, %32 i 246 2 A AT B B8
WL M B R, LE R R B A Bk
FIRIT 25T AT PEAIG 30 d RT3 . X" KPC
BT 98 so R AH B M Y 3, 23 & B LA
KA B IBYT ] R PR AL 05, ARt b i L&
RAWRIT AR R Z B R 2= B it 25, $eniiainyr
ATYERFZ R 3R B ST A I BUR A (2 BRI Z
FET ST, W2 IR R ERAE. At
G TLZHWER B NEMPIKAIRITIE, WKIETT
ARF )y 53.8%., FBAELIR L T/ JLHAE CR-
GNB EHZH W H BIRIT )G, AN 66.7%; [
Ah 1 TR EERE RN, 23R B HTILES
i 2450 25 B B B A AR 57.1%. AT
AR T SCHRIRE, 44 B BRI R R A R 7 THI =
— 2 SCHR AN R LI I B R R A, T R S
Wik R LB R B A= R T i g . AA 72
15 Bl 8 ) LYIURIR T RIS 2 5 & B, Hidr 10
Bl B FVRITTCR AT R R AT e R G g A
B B 1 ™ A i . Z 52 B JHZNAL
XHRTT R s &5 R A —, AW R B )E H
ZE R B AEE NG LW, X5 Lu FEeg5 R

FEABL; A s A AT e R T 120200,
AR5 A g B TS B e 22 SO, AT T 40 1 I B
%y 30.8%. 1 WRTHEMERF R, LHE B
TRITHA IR 2 AT R L R E 2R, R
Jod SR AN R R A RS BRI B R R, AR
VIAE . AW ISR A SRR S B LTUS H
KA, AT HETERES B LG LS5
M, (HH AT 2 8 & BELE AN HAEK AR,
v iR . RS P KRR AN B AT R G, TR ey
PSR TT A R .

HHT, KT ZHWE B IGI7 Ml &g (17 R0
TAESL, NS R EoR, 28K B X
Tt SR B (T A G R IR R G 23, o) T EE B 3R A
PEIT 58 WFIRALAH SCPERS 28 B2, TR BN H &R
B # ki & FARNIRTT, N2 B % B Fib
WA R, #EEZIET 2R E MIRKN
22561, KB = A RRIT AL, VRVl 1k
W N BB i P T S50 BB 35 AR N 75 R TR A

AR, 23R B FlkiES 45 T it
FIE A EPUA RIS MZGIREE, RmIBITIERR,
K 3 mg/(kgd) CAEEIE 200 mg/d) 24281, H
M2 FHE B EJLE P2 sz, LEE
MG BE R (FDA) P iR 2 LA L
HF KO 2556 By A 1.5~4 mgl(kg-d)fil 1.5~2.5
mg/(kg-d); Siddiqui ZEMMHRIEH 14 25L& LE (1
H~12 %) 2%k % B HEN 4mg/(kg-d). T
NEHRE, 5825 % B HT L% CR-GNB
AT 25 P 7 2.5 mglkg, ZJE%E 12h 45F 1.5
mo/kg (e K& 2 mgrkg) 1261, AHE 58 i 2L
&6 FDA Ui BRIk HERE F &2, (B8 1 61
BV AR, BRI R — R AR 5T
KRV Z R B I LE A REH R,

B EE A B B 3T & 2 B 3R B LA
R, Bt AAERRN 38.1%17, GRIERE
2K 8.0%~15.00%I28-29, (HEHE AL 2 K H T RN o
A GRS B R R E0N 3.8%, TEVEAL 2N R &
B BN, MM Eal EHZHFEB IR, K
A AT e A Byt SR A B AR BT R
R UUE RN 2 WL TR AN 28290, Sr 2 ) L Fn 22
JLI DL F- 4 B B0, RE S e R PUE R AE T4
5, e 52 )LA)LEFERKE A, Bk
Ui, ZFEE B EJLEF RN AT, (B
X} R T — PR A



-+ 880+ HITHBE AW 202FE4 H

AR b A

Drugs & Clinic \ol. 37 No. 4 April 2022

AHEFONBIBPERT 7E, FEASEATIR, Sz Xt il
H, TiEE 5 HMPURE Y R R R . E
U LR T 2 FE R BIR)T, ARKRBIKA
AL, W ZFER B WTLMENGEL L CR-GNB
i IR K — Fhik %, (BRI OB
i RSS2 — 2P IR HAT RV 22 2 . AR DM IR
o0, NAR A% 2 R R B FZGTRME, B T
e R EA HoA B ARG T R, S AR
EEHZ; [FINAE A 2R b ™ L R] e
BURIAS RE, - B4 NI R AR A 2527 AR 55

ABERR HAGEAFARFEF G, R

Sk

[1] Shi J, Sun T, Cui Y, et al. Multidrug resistant and
extensively drug
hospital infection associated with high mortality: A
retrospective study in the pediatric intensive care unit [J].
BMC Infect Dis, 2020, 20(1): 597.

[2] El-Nawawy A, Ashraf G A, Antonios M A M, et al.
Incidence of multidrug-resistant organism among children

resistant Acinetobacter baumannii

admitted to pediatric intensive care unit in a developing
country [J]. Microb Drug Resist, 2018, 24(8): 1198-1206.

[3] Boucher HW, Talbot G H, Benjamin D K Jr, et al. 10 x ‘20
Progress — development of new drugs active against
gram-negative bacilli: An update from the infectious
diseases society of America [J]. Clin Infect Dis, 2013,
56(12): 1685-1694.

[4] Thomas R, Velaphi S, Ellis S, et al. The use of polymyxins
to treat carbapenem resistant infections in neonates and
children [J]. Expert Opin Pharmacother, 2019, 20(4): 415-
422

[5] Tsuji B T, Pogue J M, Zavascki A P, et al. International
Consensus Guidelines for the Optimal Use of the
Polymyxins: Endorsed by the American College of
Clinical Pharmacy (ACCP), European Society of Clinical

Infectious Diseases (ESCMID),

Society of America (IDSA),
International Society for Anti-infective Pharmacology
(ISAP), Society of Critical Care Medicine (SCCM), and
Society of Infectious Diseases Pharmacists (SIDP) [J].
Pharmacotherapy, 2019, 39(1): 10-39.

[6] HEFAMEGEESBEREZEVE RS, TEGFR
G i 2 o R M R IR IE St B T i &, 2%
TR 2 I R R o L SRR [J]. AR S S SRR
2%, 2019, 31(10): 1194-1198.

[71 ChELRERE) iR AL, PREESIRY 2
W AR, AR LR R S BfE L, A )LE

Microbiology and

Infectious Diseases

(8]

[9]

[10]

[11]

[12]

[13]

[14]

[18]

[16]

[17]

[18]

[19]

IR BE3RAS Vit 28 5 38 5 52(2010 h) [J]. AR JLRHRE,
2011, 49(2): 106-115.
(BRI R AR TS T ) SIEA. JUEZY
I R AR I B A T 50 3], [ I PR 2 3 2 AR A
2014, 30(9): 844-856.

Kdigo A. KDIGO clinical practice guideline for the care of
kidney transplant recipients: A summary [J]. Kidney Int,
2010, 77(4): 299-311.

Investigators of the Delhi Neonatal Infection Study
(DeNIS) collaboration. Characterisation and antimicrobial
resistance of sepsis pathogens in neonates born in tertiary
care centres in Delhi, India: A cohort study [J]. Lancet
Glob Health, 2016, 4(10): e752-e760.

Ozsurekci Y, Aykac K, Cengiz A B, et al. Bloodstream
infections in children caused by carbapenem-resistant
versus carbapenem-susceptible gram-negative micro
organisms: Risk factors and outcome [J]. Diagn Microbiol
Infect Dis, 2017, 87(4): 359-364.

Bassetti M, Peghin M, Pecori D. The management of
multidrug-resistant Enterobacteriaceae [J]. Curr Opin
Infect Dis, 2016, 29(6): 583-594.

Falagas M E, Kyriakidou M, Voulgaris G L, et al. Clinical
use of intravenous polymyxin B for the treatment of
patients with multidrug-resistant Gram-negative bacterial
infections: An evaluation of the current evidence [J]. J
Glob Antimicrob Resist, 2021, 24: 342-359.

Rigatto M H, Vieira F J, Antochevis L C, et al. Polymyxin
B in combination with antimicrobials lacking in vitro
activity versus polymyxin B in monotherapy in critically
11l patients with Acinetobacter baumannii or Pseudomonas
aeruginosa infections [J]. Antimicrob Agents Chemother,
2015, 59(10): 6575-6780.

Medeiros G S, Rigatto M H, Falci D R, et al. Combination
therapy with polymyxin B for carbapenemase-producing
Klebsiella pneumoniae bloodstream infection [J]. Int J
Antimicrob Agents, 2019, 53(2): 152-157.

FY, KM, WHF, F. ZRE RN LEER
B 7T 86 040 28 B 22 [0 P T e B W PR T RO 8 [J].
/L2 EE 2, 2020, 27(12): 893-898.

Siddiqui N U, Qamar F N, Jurair H, et al. Multi-drug
resistant gram-negative infections and use of intravenous
polymyxin B in critically ill children of developing
country: Retrospective cohort study [J]. BMC Infect Dis,
2014, 14: 626.

Lu Q, Li G H, QuQ, et al. Clinical Efficacy of polymyxin
B in patients infected with carbapenem-resistant
organisms [J]. Infect Drug Resist, 2021, 14: 1979-1988.
Rigatto M H, Ribeiro V B, Konzen D, et al. Comparison


http://rs.yiigle.com/CN121430201910/1171976.htm
http://rs.yiigle.com/CN121430201910/1171976.htm

FIWHBELIH 202244 A AR & 5l A&

Drugs & Clinic

Vol. 37 No. 4 April 2022 -+ 881 -

[20]

[21]

[22]

(23]

[24]

[25]

of polymyxin B with other antimicrobials in the treatment
of ventilator-associated pneumonia and tracheobronchitis
caused by Pseudomonas aeruginosa or Acinetobacter
baumannii [J]. Infection, 2013, 41(2): 321-328.

Rigatto M H, Falci D R, Zavascki A P. Clinical use of
polymyxin B [J]. Adv Exp Med Biol, 2019, 1145: 197-218.
PR, REX, HER, & ZFEE B WKIHES
FHIz i 245 2 = P I R R g B YT R 9], P PR
K%, 2021, 28(2): 241-247.

Liang Q, Huang M, Xu Z. Early use of polymyxin B
reduces the mortality of carbapenem-resistant Klebsiella
pneumoniae bloodstream infection [J]. Braz J Infect Dis,
2019, 23(1): 60-65.

Landersdorfer C B, Wang J, Wirth V, et al. Pharma
cokinetics/pharmacodynamics of systemically
administered polymyxin B against Klebsiella pneumoniae
in mouse thigh and lung infection models [J]. J Antimicrob
Chemother, 2018, 73(2): 462-468.

Sandri A M, Landersdorfer C B, Jacob J, et al. Population
pharmacokinetics of intravenous polymyxin B in critically
ill patients: Implications for selection of dosage regimens
[J]. Clin Infect Dis, 2013, 57(4): 524-531.

Miglis C, Rhodes N J, Avedissian S N, et al. Population
pharmacokinetics of polymyxin B in acutely ill adult

[26]

[27]

[28]

[29]

[30]

[31]

patients [J]. Antimicrob Agents Chemother, 2018, 62(3):
e01475.

Chiotos K, Hayes M, Gerber J S, et al. Treatment of
carbapenem-resistant enterobacteriaceae infections in
children [J]. J Pediatric Infect Dis Soc, 2020, 9(1): 56-66.
Oliota A F, Penteado S T, Tonin F S, et al. Nephrotoxicity
in patients treated with polymyxins: A
systematic review with meta-analysis of observational
studies [J]. Diagn Microbiol Infect Dis, 2019, 94(1): 41-49.
Mattos K P H, Cintra M L, Gouvé& | R, et al. Skin
hyperpigmentation following intravenous polymyxin B
treatment associated with melanocyte activation and
inflammatory process [J]. J Clin Pharm Ther, 2017, 42(5):
573-578.

Mattos K P, Lloret G R, Cintra M L, et al. Acquired skin
hyperpigmentation following intravenous polymyxin B

prevalence

treatment: A cohort study [J]. Pigment Cell Melanoma Res,
2016, 29(3): 388-390.

Gothwal S, Meena K, Sharma S D. Polymyxin B induced
generalized hyperpigmentation in neonates [J]. Indian
JPediatr, 2016, 83(2): 179-180.

Shih L K, Gaik C L. Polymyxin B induced generalized skin
hyperpigmentation in infants [J]. J Pediatr Sci, 2014, 6:
e215.

[FEm4E HR]



