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Efficacy and safety of polymyxin B in ventilator-associated pneumonia caused by multi-drug
resistant bacteria

ZHANG Keng!, LIANG Jin-ping!, ZHONG Xiang-zhu?® (1. Department of Internal Medicine, Xiaotang Hospital of Nanhai
Economic Development Zone People’s Hospital, Foshan 528000, China; 2. Department of Respiratory Medicine, Chancheng Central
Hospital, Foshan 528031, China)

Abstract: Objective To investigate the efficacy and safety of polymyxin B in ventilator-associated pneumonia (VAP)
caused by multi-drug resistant bacteria (MDRB). Methods Eighty patients with MDRB-induced VAP were randomly treated
with comprehensive anti-infective therapy (control group) or plus polymyxin B (treatment group). Arterial blood gas,
procaicltonin, leucocytes, neutrophils, inflammatory cytokines, bacterial clearance, clinical efficacy, and adverse reactions
were compared between two groups. Results PO:2 was increased, while PCO2 and levels of procaicltonin, leucocytes,
neutrophils, and inflammatory cytokines (IL-1, IL-5 and IL-8) were decreased in two groups after therapy, especially in
treatment group (P<0.01 or 0.05). Clinical efficacy and bacterial clearance were higher in treatment group than in control grou
(P<0.01), but adverse reactions were comparable between two groups (P>0.05). Conclusion Polymyxin B is effective and
safe for MDRB-induced VAP.

Key words: Polymyxin B; multi-drug resistant bacteria; ventilator-associated pneumonia

WE#E Z T IH 25 T8 (MDR) R A W2 A=, MDRFTEC 2 S P0G IR 7 XTI, W T 2 K| EBiR YT
(I LAH DG PE T 26 (VAP) H £ 3% 211, VAPZ—F MDRFTEVAPHITF BRI 2 4, DA% G )T
RV PR BE AR VRN, REE MR TOR E RE T R A AR
W E 2R R Z 2, B Ben] (kB A A 2
Yotk A BR . MDRIZEGL IS T EVAPE 5 il I5 AR
HLEFHEPL, PREKMEZERELAYHATIRGT 11 mesoa
MDR 22 544 B J% G 114 i 350 5 5 BBUAS: T A8 1 2K HEH2018 4E3 ) — 2019 49 7 s 1L 71 g g 28 1 T
R, IR FRR ARSI AUTELL g A RS Bt/ 2 X PR R A 11 T R0 X e I

B - B 12 W MDRJIT VAP & 8011 . i i
VA A W A S AEFR S FH IR AR YT o A AR IE
o e e (DHEME (201IRVAPHA TS R ST ) . 66
BIERE(1970— ). 51, AR, LAEBIT, MDRJFEVAPHZ IR E; (2)JCHK . JIF, FAFE
E-mail:13928698302@163.com %ébi%%,g?ﬁiﬁg’ (3)%%%Efﬁu¥lﬁ%gﬁﬁ

1




54

5 BR, A KRR BIRYT 2 EE M 2 1R P EOF W ATUAR Sl 58 (1977 30 2 ek 433

i, HRBRCA LI 2R SE o o HEBRARIE: (DI
)5 R e BcVAP s ()25 Bk i ™ S 25 YN R
LA 5 )RR YT 7 AN BEAR i o iR 97 Oy 6
NN OO e N DN AS Y 3 R T S A NS A B 3 N Sl o7
55 (S)JCEHIEr BARZ5 Y7 305 s () TEIRIT HhAET:
B . IR HARIE: (DI F— B E To2E
QARIT R A AR, WS R A s Q)
WIlE) A RGR A K80 B B B 4 R X HR L AR
S, fpdlaofl. Hepxt AL B 256, 15k, F
BIER(59.7£10.1)% . IGITAH T 220, 186, F
PIER(61.319.6)% . M4l B E ML . 4RI S
AR T IG5 X (P>0.05), AW BRE TR
SPRTIE S B H B A OskE, Hh T REAH 478K, TRYT
SR, UGS W EHEEERE . MBS R,
SREREMIT . MR R AR IR A T . AL
WA e E R S A, BREHAESm, If
B AEREA
1.2 &7k

X HRAH HE ABE G 45 T4 A PUB IR YT, X
BB FIEFREE A, AT B gyinIr. 16
ST IERE N Z AR KRB, IR R BIG
PRASE R4 me e B0 ik S a1 R N B
T252y, FHR1.5~2.5 mg(1.557~2.57 TU)/(kg-d),
GR2RG 2 . IR YT 1R FH 28 1 2 B(Schaumburg 2
", A4S 60173)10x10 UMA AR BiER /K20 mL
FEA AL 2, 3UUd,
1.3 s de4r
13,1 E R RFEARAT I SR A I A3 A A0 2 3
Ik 453 F(PO2) . B ik — S ATk 73 He (PCO2) Fl 3 ik &
BT (pH) . AUS8004: F 84 fb A {3 (3 [ I o5
2 AR A PR w] R B 5 2 R (PCT)K T 42 A 8))
IR 53 B A (GE DL e 2 AU ER A IR A ], 7445 . LH
755 VKGN 1 20 AR (W B C) R P 40 i 51
1.3.2 RYEFRARAN 8 A E 8 H 50 mL

0.9%, NaCLXSEHATMPE, A% IV bk
W (BALF)FE i o B Wi 4 9 BALFAE 4 C LA 1 000
r/min 25005 min, WEE FIE WA . 03k
R 240 ITHE FH0.9%NaCLZ i Bk, R FH s
— R WY AT 2 S A 4L, ELISARH & (1
T 28 A= M RHE A BR A vl I BALF B3 W H 9
f+%-1 (IL-1). IL-5FIIL-87KF-,
1.3.3  40R2AE PALRE OB FI6I7RT . 1697
53R ARTT 50 UG BUOR M B I A T i R, (R Ah
2 0TGN £ B I R SR () AR A L
1.3.4 WK TES  ARIE201S4EEN & 1 (T
25y R 4R R ) ), 4% BB IR YT RS K
W AR RAE . SCIREFEAR R AN B 2R A
WZESRE, WP g, BA. AR, iR
A VAT IR ARSI S R IR B TS
UG, (ARIR . REIR . IRAE . SEEREFE AR . R
FANE AR S bR AT 1A TR bR 3 A8 MRIE LA
AR s JC8: RIT72 e ARk somE ., B
BOR =GR AR F AR E R BB EE x 100%.
1.4 %itsam

i FHSPSS19. 0% Bl A7 4347 o i Bt Lix +
sFOR, RFECRT) K5 s TR A 8RR,
K xR A EVORER IRRIR K . P<0.05
FIREFAGIFE L

2

2.1 wHLG RAE W 45 R rhdr
TGRS & AR bR A 2 R e g i X
(P>0.05). 8097 J5 P 4 1y PO B T} i, PCO2.
PCT. WBCHIFh PR 4 MK P W BEAR, HIGYr 4
2% (P<0.058%0.01), W1,
22 KMRETF KR
TAIT BT 4L F IIL-1 . IL-5FIIL-87KF- 2% %0
it X (P>0.05), AT, WZHAYIL-1. IL-5F1

1 (xts n=40)
2151 PO2/mmHg PCO2/mmHg pHIE PCT/(ug/L)  WBC/(x10°) Rk A %
XTHRLL  JRYTHT  44.78+9.36 80.21£8.07 7.22+0.36 40.734£9.25  21.65+8.43 87.52£11.24
BYF3d 49.18110.64°  71.7649.55° 7.26+0.27 19.544+6.28" 17.41£529°  82.39+11.27°
WY 58.97+12.66°  58.12+11.14°  7.31+0.07 1533£528"  14.63£4.82°  70.10+£10.55°
VRIT WRITE S 45.12£10.50 81.02£9.55 7.21+0.31 42.63+841  21.68+9.02 87.97+12.05
BIF3d 54.1249.97™ 56.78+£9.25% 7324025 45241.64" 13274594 8233+10.96°
WITIE 641711033 414741056 7.39+0.06"  0.29+0.11  8.6741.18 60.45+9.21"

R85 7 a7 hE: “P<0.05, °P<0.01; FIAFE#Z L aFm@atis. P<0.05, ‘P<0.01



434 TR B OB K % %O 2020 4 2 38 &
IL-87K 333G 7 A B B B AL, HIRYF 418 B AR F 4 ()
XA, ZRAGIT AR (P<0.01), WLFK2. 34 no AR BAC A K

_ poyiisH 40 12 14 9 5
2 (xxs ng/L n=40) i &
JEYTY 4 2 1 4 1

415 IL-1 IL-5 IL-8 A 0 > 0

Lt He=9.616, P<0.01

WHREZ JAYTET 3.93+1.31 3.14+1.11 43.794+12.23 sl #: He=0.616, P<00

16I73 d 2.80+0.83" 2.284+0.81° 32.3948.32°

WBITIE 1274044 1324036 15.104+6.61°
VRITUL VRITHT 406142 3274139 4497+12.17

73 d 1.87£1.02" 1.7940.95 14.5444.38%

BT 0432022 0.51£0.16° 4.45+£1.24®
R4 657 a7 ke . *P<0.01; R A ja) g 55 2 B4R ph 4% .
°P<0.01

23 W F TR AR

Xof BE 2 28 B WA T IS 25 MR BUR S 5, 1697
2N 22K T R BIAYT G 45Kk EUW H R R, M4
LA 25 A G248 L (P<0.01), Hrya e 4wt

AT ER A 75 bR 1 0 IR (P<0.05), oAt B Rk S
PR H 22 S RG24 X (P>0.05), L3R3,
3
il IRITRIG JRIT R TERRER %
XPHRAH B EMEAIRE 16 7 56.3
B S T I 11 7 36.4
il SR A R 9 5 444
Jiti 5 ve AR T 8 3 62.5
PN 7R ) 3 0 100.0
At 47 22 53.2
WV SREHEEKE 18 1 94.44°
B N I 11 3 77.73
Al SR AR PR P 9 1 88.89
it 58 S ER AT I 9 1 88.89
PN b i) 4 0 100.00
At 51 6 88.24°

Hatm ks . *P<0.05, °P<0.01

2.4 e RIT R AR

BIT U B R H87.5%, XiF ML H65.0%. 16
ST BRI RO BAE XTI, ZRASITEE
X (P<0.01)., W34,
2.5 RRBR A LE

X HRA AEIR T i A T BN R RIS R
NERAE . IRIT AU IR B DR R,
R R IR TR . RN R & R 22 LS
P22 X (P>0.05)0

Y TE X H R BT 259 £ 2 2R3 el 3P L 1
it 25 # S MDR. VAP/ZF5 Pl E <48 hm BIKE 5
48 hiN H BLIG AT 48 , 2 I MDRE 42 T8, VAP
— BT () R B AR AR 4%, T WP s AT
ToR R EEE Z — . BB BT Ik £ 19 A 2Pt 9 24
Yt A R . MDRE Y2 T BVAPE & Hill l5 A
RS, AR W R 2R R 2R
FHFIRYTMDRE % [F9 G B G () Bl 5 g BUAS: 17 3828
TP B RCRTY, AR RBIE I AN AT T 5% 5 g I W 9
£ NMDRJIF B VAPHY 4 80 VE M BFSE %42, Bl
Gy AR IR FIIRIT AL, o 5T AR A UG IR T LA
KIMAZ KW EBIRYY, &Rk E5IRITATHE,
W4 PO i FH 5, PCO2, PCT. WBCHIH i
LK B R . IR 2 2B 5 A5 I R ES b i 1
MR EIL TR B2 . MDRITEVAP &8 hy ™ 5 1
= B ARAF PR 5 8 2 — | Bt R ] 3K20%~76%,
AW TEBERE NIE 2 K IAT, 45 B Pt 2 il
LN EZ) 1 i N i o S E P E B
B F iRy MDREA B YL iR E . WF5E R EH 2R %
BAL X MDRE# YL () VAPKOA B R, R Jk F1
R AE YL YA BT IR T OGRS B
FH 2 K 2 B% AL WA IR 7 MDRIE T 35007 1 18 &
Yy, HI ARG AR 18 74%~92% M ABFIE s R A
M, ZIRT7IE LB R AR B, 2R
EBIRIT R, W IE SCEE O B T LR A
BYGRIT R . Z2FE R EH 2R AT R E
) — 2 ZREPUE 25, TR TS hUR 254, X 4k
B . KR a . R EHAWE .
J& . NS E S L AR S A U E A . AL
i) = LR AV A R A M, e R o e
T, LN P A s TR R BRAE VA, AR, IR
JPAIL-1. IL-5HIL-8/K F-EIRYT R, H B RAR
FXTHAL, 5 Wang 5 IR R —3 . RYEFRIR
55— T S T MDRETEUVAP 3 il P 200 ] S L A
oL AHESEEE R R 2R W R BEARIF M
YEH, P2 VAP E I B G 00 o IR I A 5%
XTEORE I B R FR A R BN, JRIT AL AN B bR



54

5 BR, A KRR BIRYT 2 EE M 2 1R P EOF W ATUAR Sl 58 (1977 30 2 ek 435

]I 2 TR B ZH (P<0.01), I 4F S MDR I & s iy
MM VAPK LR BT, RELE LM RN
T, WS OHARE . M ARHITE . MR
T P TR RV A P 2 2 R O TR U 1), R Bk
YL JEMDR B R YL FIT B VAP 32 2 LR 2 — 1161
ﬁﬁﬁwr%%%%ﬁﬁﬁﬁT,EgﬁﬁﬂMma
B, HLIGRIGIT BN RIME, WS RAEDT, 208
@%Bﬁ&iwﬁﬁ\%ﬂﬁﬁﬁmﬂﬁﬁﬁ%ﬁ
2B R AP EE R, AR R IR ST TR AR B
SO ER A B R A LI E R A ST R R
X (P<0.05). ABFFEH, S5 MPURGIEITRE L
B, ZHMBEEBRITEREMRKTAEREE, 5
LivZSIFse 45 I —50, HAMR S, ZHEEBR
JﬁmmMMMF*Em%JDU% F R R
o MAARFMEEREF LS I EE X
mmoﬂp%%yﬁm%Bﬁaﬁ@ﬁi$ﬁ,ﬁE
B, WAVERLT, (EHARE AT N

[1]BAILEY K L, KALIL A C. Ventilator-associated pneumonia
(VAP) with multidrug-resistant (MDR) pathogens: Optimal
treatment?[J]. Curr Infect Dis Rep, 2015, 17(8):1-6.

[2] MUSCEDERE J, DODEK P, KEENAN 8, et al. Compre-
hensive evidence-based clinical practice guidelines for
ventilator-associated pneumonia: diagnosis and treatment
[J]. J Criti Care, 2008, 23(1):138-147.

[3] 25t PRI R GE I REIE 20 % S P UWGHE U & LN
P S LI] T AR BERRAE2 41, 2017(4): 388-290.
[4] LIU C, ZHANG Y T, PENG Z Y, et al. Aerosolized amikacin
as adjunctive therapy of ventilator-associated pneumonia
caused by multidrug-resistant gram-negative bacteria: A
single-center randomized controlled trial[J]. Chin Med J

(Engl), 2017, 130(10): 1196-1201.

[5] MARDANI M. Clinical efficacy of colisitin in multi drug
resistance (MDR) gram negative, ventilatory associated
pneumonia(VAP)[J]. B World Health Organ, 2011, 6(4):
201-207.

[6] GARNACHOMONTERO J, CORCIAPALOMO Y,
AMAYAVILLAR R, et al. How to treat VAP due to MDR
pathogens in ICU patients[J]. Bmc Infectious Diseases,
2014, 14(1): 135.

(7] 1R IR, 2500, B2l 45, SO A JF 0 I Je g £ 3 1Y
9 TR A1 K 2RO A (D). AR g S A AT S I R, 2019
(5): 830-832.

[8] KHURANA S , MATHUR P, KUMAR S, et al. Incidence

of ventilator-associated pneumonia and impact of
multidrug-resistant infections on patient's outcome:
Experience at an apex trauma centre in North India[J].
Indian J Med Microbiol, 2017, 35(4): 504-510.

[9] KADAR B, KOCSIS B, TOTH A, et al. Synergistic antibio-
tic combinations for colistin-resistant Klebsiella
pneumoniae[J]. Acta Microbiol Immunol Hung, 2013, 60
(2): 201-209.

[10] ZAPANTIS A, LOPEZ M, HOFFMAN E, et al. The use of
colistin in multidrug-resistant infections[J]. Hospital
Pharmacy, 2010, 42(12): 1127-1138.

[11] RIGATTO M H, RIBEIRO V B, KONZEN D, et al. Com-
parison of polymyxin B with other antimicrobials in the
treatment of ventilator-associated pneumonia and tracheo-
bronchitis caused by Pseudomonas aeruginosa or Acineto-
bacter baumannii[J]. Infection, 2013, 41(2): 321-328.

[12] SAITO N, SUGIYAMA K, OHNUMA T, et al. Efficacy of
polymyxin B-immobilized fiber hemoperfusion for patients
with septic shock caused by Gram-negative bacillus
infection[J]. PLoS ONE, 2017, 12(3): e0173633.

[13] WANG Y J, YU L. Influence of polymyxin intravenous drip
combined with aerosol inhalation on the inflammatory
response process in patients with Acinetobacter baumannii
infectious VAP[J]. Journal of Hainan Medical University,
2017,23(19): 51-54.

[14] JIANG Y P, CHANG-FAY U, DUAN D R. Distribution and
drug resistance of pathogens from ventilator associated
pneumonia in ICU[J]. Chinese J Microecol, 2014, 26(4):
450-449.

[15] UDDIN M N, RABBANI R, MAWLA N N, et al. Microbial
agents in ventilation associated pneumonia (VAP) and their
resistance pattern in patients of ICU of square hospital,
bangladesh: An observation for two and a half year[J]. Int J
Sci Res, 2018, 7(1): 607-613.

[16] prte, RS, sialie, 2. B M & P IR ATLAH G
Jiti 5 19 e B IR 2R 43 BT (9], o Il Jge e 5 4k 7 4% 35 2010,
10(6): 454-461.

[177JCHANG T, TUY K, LEE CT, et al. Effects of polymyxin
B hemoperfusion on mortality in patients with severe sepsis
and septic shock: A systemic review, meta-analysis update,
and disease severity subgroup meta-analysis[J]. Critical
Care Medicine, 2017, 45(8): ¢858.

[18] LIU D, ZHANG J, LIU H X, et al. Intravenous combined
with aerosolised polymyxin versus intravenous polymyxin
alone in the treatment of pneumonia caused by multidrug-
resistant pathogens: a systematic review and meta-
analysis[J]. Int J Antimicrob Agents, 2015, 46(6): 603-609.



