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B, TR B m BR F AR, 5 AR AT T K F E AR, 2 bkt S B WoB ok R . PR B B3R A P a IR ), T 3 B L e i A
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Clinical observation of polymyxin B in the treatment of CRKP-BSI in patients with hematological
malignancies

LI Na"**, LIU Nan"*?, ZHANG Ailing"*?, LI Li', WAN Dingming', ZHANG Xiaojian"** (1. Dept. of
Pharmacy, the First Affiliated Hospital of Zhengzhou University, Zhengzhou 450052, China; 2. Henan
Provincial Key Laboratory of Precision Clinical Pharmacy, Zhengzhou 450052, China; 3. Henan Provincial
Precision Clinical Pharmacy Application and Transformation Engineering Research Center, Zhengzhou 450052,
China; 4. Dept. of Hematology, the First Affiliated Hospital of Zhengzhou University, Zhengzhou 450052,
China)

ABSTRACT OBJECTIVE To analyze the efficacy and safety of polymyxin B in the treatment of carbapenem-resistant Klebsiella
pneumoniae (CRKP)-bloodstream infection (BSI) in patients with hematologic malignancies. METHODS The medical records of
patients with hematologic malignancies with CRKP-BSI who received polymyxin B for at least 3 days in our hospital from
September 2019 to June 2021 were retrospectively analyzed. All patients were initially treated with a triple therapy namely
polymyxin B+tigecycline+carbapenems for anti-infection therapy. RESULTS A total of 10 patients were enrolled as the study
subjects. Eleven strains of CRKP were cultured in blood, including 10 strains of CRKP produced Klebsiella pneumoniae
carbapenemase (KPC) and 1 strain of CRKP produced both KPC and metal-beta-lactamase; 9 strains were sensitive to colistin, 7
strains were sensitive to tigecycline, 5 strains were sensitive to amikacin and 2 strains were sensitive to compound
sulfamethoxazole. All patients were accompanied by neutropenia, with an average duration of (14.1+6.4) days. They were all
characterized by fever, chills and fatigue. After treatment, 6 patients were cured and discharged, 4 patients died of ineffective
treatment of septic shock. No serious adverse events related to polymyxin B occurred in all patients. CONCLUSIONS Polymyxin B
can be used as a therapeutic drug for CRKP-BSI in patients with hematological malignancies. No serious adverse event related to
polymyxin B occurs during the treatment.

KEYWORDS polymyxin B; carbapenem-resistant Klebsiella pneumoniae; hematologic malignancy; bloodstream infection;

therapeutic efficacy; safety
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HE L Ho i T B A b PR A0 s /b | g2 0 1 56
I 45 A D) RE B B , {75 A8 35 &0 A= CRKCP- I Y Je% 4
(bloodstream infection, BSI) Ji5 F ¥ FE % = , 28 d g bk
KRR 77.3%",

O T Bk 75 55 M 8 1 #F T B 41 1 (carbapenem-
resistant Enterobacteriaceae, CRE ) JE& YL IR T I %5 , #H
KA IR S IRYT , — M LA 2 B R B0 e
B2 S 7l T A £ 3 Ry S 36 e T A I 2 [ AR
1 ¢ E (munimum inhibitory concentration, MIC) <8
mg/L] Z IR iR A sy . 2R
3 B T2 4 2= [CBAPE B 3R TT , X 2 Rk
Jir A e B R (H PR T S PR 2 R o 14%, HL 2%
IR G R E R B MORHERE ST T e,
AT T 2 858 R B IR YT ML F 5008 14 g 11
CRKP-BSI 1A R PE e 4 v, B 18 R il PR 24 48 it
2%,

1 #ABEFE
L1 WMNSHERRERAE

AHIF ST AN ANR AL TS < (1) He FRUIMLI 2R e W
A 5 (2) I PRAHTE 7 L5 72 45 578 CRKP FHMER ; (3)
ZHREARBEZENZED3dH,

AT HEBRARE AL - (1) BRAEAETE B Ui e A 4
3 (2) G IR AL T S B 5 (3) AR BE R[] 2> T
Td¥#,

1.2 FEBRIE

[l JE PR U A 2019 4 9 H —2021 4F 6 H TR Pz
2/ 3 d Z R BIRYT I 10 B 1ML 2 G v s 11
CRKP-BSIH# A TR, FE2ALHE A 2R AE LAl
I I R 2 B L 98 E 48 AR A8 AL [ % 45 & JR (procalcitonin,
PCT) . C Ju )i 7 I (C-reactive protein, CRP)]. 4 [# Mif 24
PEM 2 BUAIR S50 B DhRe A2 Ak FE VA LSS R U
RN i S v T Ve oL (s A s ]
P Ay 4 54 2021-K Y-0518-001
1.3 BITAR

JI A A WG YR FH UL Z 36 0 & B N 3=+
H RGN ORISR P Al T SE % 55w ) S Heali
SHRIAYT 7 58 b 3491 g 3 P 1 S I e 855 e G ) A
TEN, THEAB SRR i) . G SR
SR ZHER B L F255E — 2 A RA
W], [ 24 1 H31022631, BiA% 50 J7 H4 ) 67 faf 7 & 2.5
mg/kg (24T 2.5 J5 Hifi/kg) , 4EH55% & 1.25 mg/kg (HH
YT 1.25 J7 Bfi/kg) L q12 h, & Bk VRN S 20 T 1 h;
TSR B R (VLIRS AR 25 ML S AT BRA 7 15 24 4
F H20123394, HLA& 50 mg) 71 fif 71 1 200 mg, 4EH57)
100 mg,q12 h, #HIKiRE T 30~60 min; {355 F 7 s me v
F] AT 44 ( 3€ E Merck Sharp & Dohme Corp. , [ 241 5
J20180060 , KL 4% A V. Jfie 15 4 500 mg A1 75 =]t T 500
mg) 1 g( LI R & w1145 , q6 h, i ki 2 h; 34
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JHZE % 5554 [ H /K Sumitomo Pharma Co., Ltd. Qita Plant,
FE 2 17 120140169, KiA% 0.5 g(#7 CiH:N0:S 11)12 g,
q8 h, KR E 2 b G Sk 76 b i e 4 B4 2R B [ R
ACS Dobfar S.p.A., i MHiF 5 H20190038, #L 4% 2.5 g
(C2HN:0-S, 2.0 g 5 C:HiN:O:S 0.5 )12.5 g, g8 h, &k
TVE 2 hy S A MR Gl TR 25 A PR [ 2
YEF- H20093760, KiH% 0.5 2)2 g, q8 h, ki1 . 2 1
BE IR B BB R 2R T SR B 2~ 3 IR A5 37 1 4 [
PE, FLIGACREAR ARAE | 5 E 8 b5 1 f- 7 ol 4230 16 4, )
FRURSEYT T~10 d ) ] % JEfe 2
14 FHRHAEREFZEMETESR

FR A5 KB TR 24 I AT 36 1 A FE T SR )7 384y
IR TCRL o TR A R R RAE 0 2K 558 AR
BIEH , HRAR S M2 2 6 A SE R W 2 8 An R
SAEH TR IR IR AE R s AN 58 7 2 Ak
ol HH BT T R SR AE , 46 A sl B RSB T, &
EPEPEN LG R MUVLEF SR 2R N2 2 KRR
P i S G S A A AL AR SCRER o
1.5 A *E

K HI SPSS 19.0 B 4% 55t EA T i 4 20 #r o
2 H#HR
2.1 BEEXERREEIGKIER

10 151 £ 35 v, 53 P 8 48] Aotk 2 f61] s -2 A (46.7 £
14.0) % ;¥ i & (64.2 + 11.5) kg, A 6 Bl E N &
PE L A7 5 B BE I 1, 4 491 42 Sk 3 1 T 40 i
MRS . FTA B A TR ML sk L, H A2t
[ ANEE SF-28 (14.1 £6.4) d; T A 5 38 2 H PR & B (A
41 °C) JEI . = 77, RIAA 3 64 FF8a0 Kt , 3 AT
PR T B R B T w2 L 2 BIRE TS , 1 49 A R s , 5 491
ICER A IALE , 4 B0 IhREA 4, 4 etk o . R 3k
ARG 1,
22 HEMHAMEFRGEIKEER

10 1] 835 115 2 34 A BHAE , 8 51 BB 3 T S 41 B %
IR PR (26 1) 5 4R 46 ) 11 8k CRKP, Hirb 10 # CRKP
72 il R e AN B B T B M B (Klebsiella pneumoniae
carbapenemase , KPC) , 1 ¥ CRKP (% 10) [R] i} 7= KPC
14 J&E B- N It 1% i (metal-beta-lactamase , MBL) . 24
I EE S W, BT ARG R P AR Al e L 3 Sk 6 IR
& EAE Sk e Skfamtis i Rk g e R
B R B ZY 5 R BTk R AR, 2 MRk 7
Tk frlg HHY I IR R 7 R X R I A ZE R, O PR X R TR R
& SR 2,
2.3 BITEEENERTK

JI A BRI R (P25 K %0 KIp) CRP . PCT ¥ 7+
L B RS AT A 332.28 me/L 1 23.29 ng/mL., BT
Ji , 6 0 FEE PRI YK B 1E %, CRP \PCT & T e 5 4 441l
BFERIE (CRP . PCT IR E . &R .CRP . PCT 48
IR 1~ 3,
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BEGS W BB iR [yl BRI (ANC<500 L Esi Tl mEE HRRTEE  SEEEBHAMEG 4R
1 7 4 810 ArRREARAmA 0 TR R 11 + + 14 ez
2 4 63 0 atEREARAn 4 + + 6 iz
3 i 54 670 SHBERAME 1 + + 9 nl
4 g 53 600 ZMEERAMF 13 + + 1 W
5 % 6 00 SRR 4 + + 5 T
6 % 25 515 aMEERANE 2 + - 7 il
7 4 1) 80 SHERALFELTAREEE 2 + + 20 T
§ % 39 450 AtEREARALRE 10 ¥ + 1l wa
9 % 54 5.0 StbEARALEEnTARERE 17 + - 14 bz
10 4 2% 590 AREARALESE TR 8 + + 3 T
ANC : R A4 X185+« BRI — < B
F2 11#% CRKPMZ5EHR G4 R[MIC/(pg/mL)]
BEGS  RUAROMERE CUREEE ks Sl AN THE P KRR FERUE  DAREEEM  #hinE ik
| Z18R 64R >R Z64R >64R >16R 216R 8$ 28R 2165304k 29 28
2 Z18R 264R 264R Z6R 264R 216R 2I6R  Z64R 28R 216304 R 28 28
3 218R 264R 264R 23R 264R 216R 216R <5 28R 216304 R <058 <058
4 >8R >64R >R 23R Z64R Z16R 216R <8 28R 216304 R <058 <059
5 >18R >64R >R ZNR 264R >16R 216R <8 28R 2165304k 28R <058
6 218R 264R 264R 3R 264R 216R 216R <8 28R 216304 R 28R <058
7 218R 264R 264R 23R 264R 216R 216R  Z64R 28R <1198 §R 216R
8 28R 264R NR - 2NR 264R 216R 2l6R  Z6R 28R 216304 R 28 <058
Z18R >64R NR ZNR >64R >16R 216R Z64R >8R 216304 R 28 216R
9 >18R >64R >R ZNR >64R 216R 216R  Z64R 28R <1198 28 <058
10 218R 264R 264R 23R 264R 216R 2I6R  Z6R 28R 216304 R 28R <058
R: 125 S fURK
N =i =i 24 BEREER
41 R " o N e ~
N —id =i 10 {51 £ 3% 8 T DA 25 B0 28 B+ R 38+ 7 A
23 R FREGY LR B =R IT T R, KR o A RS
= 38 PR IE , RAETE BRI T K, B AS 245, b 6 1]
374 ~ v
AR BT, 4 BB (B 5.6.7.10) PRk 5
3 RITIRAET ., B 1 2R E B, gk Sl
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Bl 106lEEaFEEETHERE O R PEATHE M BEIATT . R FH 2 B8 % B+E 2 K + 25

en —wm REI AT RIAIT 9~ 14 dS AR B E5.6.7.8.

300 |~ s — e 10 IR BH I 2 B i 24 i i v R, Horp R 7.8

- 01 —ags =t 10 P FH S 70 Al BT 24k L3 SRy SRk 06 47 BB T IR AL

L B S AR

¢ o] 25 ARRMEAIER

. VAT IR SR 1.6.7.9 B BR AN LT K P2 7

0 1 2 3 456 7 8 910111213 141517 10 21 22 23 25 27 29 B, 5008 (20.3+£5.9) mmol/L . (152.8 +64.2) pmol/L,

B2 l0BlREs ;;’fmg s P 1 9B  EOIREERI I, 1.2,

6.7 1 TS SRR s S R A S s S /KO 2T 78 L 4 )

” e 7 (180.0+ 118.4) . (138.0 + 40.1) U/L , 3 26 p % ¥4 fii Fil

Y — i —ui TRATRFRRE 2SR MIR R U8 1.2 Rt (T
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CRKP, % Z 14 % B FIE A & §UsK , CRP . PCT 47
Wk 143.48 mg/L . 12.12 ng/mL, %45 T 2 B 4 % B+
B EE R IR I THUBGIRT e, R AR K
1E# , CRP.PCT .43 T P % 40.5 mg/L.0.75 ng/mL.
B4 ZFHZXBIRIT 11 dJn, % B EH FR I BLA
CRP.PCT ¥ F} % 73.95 mg/L . 1.57 ng/mL, IfiL 3% 5% FEK
K i CRKP, X FE X 2R E B 25, REMELHEE
B, ok FH v S P Sk 6t 1 B 4 EX 3H 50 2.5 ¢, q8 h, BRIk
2 h, PUBYSRYT 3 d, HEE T BRI,
FHUES 2 MR 2 g, q8 h, FRIKIRTE , Ak SEht S 1B 97
13 dJE, BE KB KM, CRP PCT 435 T M = 3.14
mg/L.0.12 ng/mL. ZBFIAA B

(2) B Ty R A0 sl B[R] A , SRR ] oy
21 d, Jf T 3 i T 40 MR AR T 3 d B R B (g
39.3 °C) , i FH 32 & 55 p + 5 I A R & P iR o7
Jei , AT 46 H 7= KPC 1) CRKP, JilFH 2 B 2 B iR
IRVKSE IE 5, CRP . PCT 435I )\ 128.98 mg/L.22.32 ng/mL
TIEZE 9 mg/L.0.75 ng/mL., {HIGIT/E5 10 K (B E
11.d), B3 O BRI R R 38 °C , 38 4830 14 in &
P T AT UM RAR YT % B B RS R I, CRP,
PCT I'J} £ 173.61 mg/L.1.26 ng/mL., {#ifHZ A A EB
BT 20 dJ , IR i 22 26 1R 25 B 1Y CRKP, il
T S Sk At B BT 24 EL I 4R 2.5 @, g8 h, # KR T 2 het
WA HEP R 2 g, q8 h, BRI 2 h, (HAE R 24
T3 dJa, iz U MR T IR T INUAE 248 B D)
RE IR A RUTCRAET

(3) F 3 10 Fadh il AR Al J5 56 1 K, AR+
K H 7= MBL Y CRKP, 28 5625773V JHe b5 7 v = T35
7 1] HR oK & B, CRP  PCT 4b T 1E 3 Y5 Bl N s Al S
BTR, BAE IR A (HE 38.7 °C) , CRP . PCT 43| 7t
% 84.91 mg/L,3.02 ng/mL, % il FH £ ZH 5 & B+E I 3E
R TPUBYSRYT . BRIG S 11K, Bt T B gE i
il A, F 5 A (A4 39.9 °C) , CRP L PCT 43 3l L+ =
150.00 mg/L ., 14.19 ng/mL, [&] i} AT & 4585 01 1L 55 55 24046
i [A] B P2 KPC 1 MBL f CRKP, 3% 2 FH v 5 FH =k 784t
WERATZE TLIHAN 2.5 g, q8 h, Bk 2 h+ES FHE RS 2
g, q8 h, FIKIE I , AR EEPUB IR YT, {H R T R
B, TG 12K, BURPPER T R R IMAE L0 KOG
BT
4 i+
4.1 CRKPEEMETEESH

I 22 G0 0 e B 3w A M A P 2, e
TGS I R RN IR (RN [ & = A FE . =
14, HIRGL T ALAN G, o [ T 355 75 B 3R A IG, BT
ALY, AW 10 B B 1 I R SR 5K
CRKP, H v 8 (i {L J& 48 7855 35 M B M . A BFFE4E ,
CRKP E g fl ™ 5 PR i i 2>\ BST A& il 30 d

- 464 - China Pharmacy 2023 Vol. 34 No. 4

AT BATLAGE R0 1 FH 2 1 2R G b s % 2
CRKP-BSI i 7t 57 fe 5 P 28, 1% 28 B3 h BB 2 52
CRKP 1 7 E A, Liu 25" "WH5E R 3, KK E 5
B H R 20 B AR S R AT AR 0 A S > 14% S
1% R G5 E ed £ CRKP-BSI R & B0 T By ~7 fi e A
R, AU A 4BIERE T BREE 1040, 85 5.6,
7 () R PR A R D s ) RS2 20 d DAL
42 BREIBTHRWRT

A, A BE VR R I Z R W& B
IR ZE e rg VG R At T 858 B s e ) IR T R
e 2 i 25 e BE AR A, AN H A T CRE-BSIHYIRYT ,
H 243697 25908 BRI, o m] DU K55 & 5 HAb 259 &
Y. B R sl 2R AE R G 25 25 7] i vl 4
1 24 h YRR AS I 25 Tk R e 1) gl 2R 1 R (AUC i)/
MIC F#) FU A, M T4 58 X6 BST AT AR, Zhou 25
FEXRT )12 TS 244 24 [ 9] TR SRR % A I s S8 3 B A TR
T R, TR I FR 25 (7 far 77 £ 200 mg, R &
100 mg,q12 h) SFRAEFR IR Z (7 fa7 5 5t 100 mg,
557705 50 mg, q12 h) 19 30 d AEfER [LAL, 2 F RIS
THER B RF R IR R ] gE 38 i R IR 7L
o Geng ST L L, HHEZ R ER R INA R
I7 A ECRE A B A L, 3252 KR B IR R VA YT -E s
SRR T 24.3% , AEAF W] A4, FL ARG AN R =R
B 2 A RURR: o

AN R, 2R RS BIm Ry Ba
P FIAE T T) s 3 AT 0 o] B8 2 3R 22 B 0 R 24 1 R
Y, RO g R Bon , 2R RS IR S G
J7 22 T it 24 TR G I PRI 5% 25 26 20 BT I AL 5 L oy
0.81[95% E A5 [X[8](0.65,1.01),P=0.06], & =R T
Gt AR ZF R R I AR A BRI IR
s AL BRI T BRI E R Z R R R IRIT Y
G AT WA = HALA S ST T
ZHH R BCAIAYT CRKP YL il e 2 A M, (H 75
R Z PO A IRIIE
43 SHEZBHMASTSETHARAZR

Z R R BIEM B Al g~ A4 vk 2y, 3
SR TR IE KA 2B E R I ER T, oAt
TR 24 4 A0 B B, 24 MIC eSS4 B RERY MIC 5 8
fE B, AT S BUE RIG T R, R, — R A 2 %6
PR3 B A I GYRYT , P AE S SR PR AR 1 7] ) 4
R 2 B K A

S 0l WE ] 24 £ HH B RT3 S ) KPC, {HU X 42 8
Wil JCA, T CRKP B I, % T 7 4 Ja T () R Ak, o
AR T4 Em e A w4 E e A
% B- PN ok e 1t Y AmpC g, 5 02 i g R X S Ak
BT BTG PEAN R 30% 5 XA I 2 [ g Sk At e vy 24 12
5, MR T 24 80% (17 42 Ja B ) I AT TR R BT 4%
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PR T AR, B S L2 R R Bt
25, AT S S Al B 24 [ 3H 56 B R e I, P ek
IF RO AR s I & th B S R i ) S HRRR Ot
CRKP [A] i} 7 4 JR B FT 68 . AEHE I SF"WF R W],
o e RSk AR A BT 4 L 3 B B R L X 7 46 s
XU TR R A R AP 1 . ASBIFSE b, R 10 1557
Hi CRKP XU T ok, 211 Sk A0l 1 oy 24 [ 3R 6 45
FAVAYT AEIZ B AT R AR SO T, X AT R 5 AEIR
TP 25 BN 2 g HAT 5 e FR A R A2 e, L
i 2 g,q8 h, B2 3 h, ISR B AF BT SCR , [
R Y 22 A XU
44 BRERBHIARRMIHT
ZRERA R LU 8RO 0L, R AR
30%~60%; #h 28 sEVERY & AR SN T 1% MeA A 8%~
15% [ B F T Z /W R B IR ib 2 k4B kR 0T
HYo AWSTMAR 10 GIEFH L ZHE R B )G, Wk
RAMATEVER B R ORTUE s A 4 01 838 T 25381 18)
PR Z LIV, b 2 1) 28 545 25 0 B D e &
IEH o Z R R B R R FLA 7R R (O ,
P Bk & A IR R (4.2 +0.7)d, 83.3% B E TR 2
15 TR, Wagenlehner 2525 35 0 #fr W, £ %%
[ ~ER /R U B =N e RN === R 7
et LA SR G B IR B i /8 T T 2 245 IR 5 2
A FECE R R R R E T S . A AR E P M
SiE B D REAS A BE PRI SR B L 2 8 N 2 B R 26 2
Vi)' #EPE R A U™ T 2R R B IIRIT R,
DRl SO 25 3 ) A 76 7 245 W M 0, B P 8 R 45 24557
T, DA 70 248 35 2501 [ s R AU 8 A ) 2 U™
BIRARETENA  N- OB IR (228 R K CETR |
BB R MR CHLE SRR T 5 2 /e
AR AT A & B R B 2
Il RBIFE R S o
25 L RnA ARG B o3BT Z2 % R BIRYT I

T Z G0 P £ CRKP-BST £ 3 18 RUPE fnde 44k
ZRE R B AE RIS B 1R 2 . AR 10 4]
BF A 6 PIAIRIT R AR A, B B E MR kR
ZRA R BACH " EA R AR R BRIER
HITASIETE & T B |/ IEEA AHERITSE , 1 A BE B A
Z R R B I ROCH , 5 22 i F5 KRR 2 ik
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