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Drug resistance to Klebsiella pneumoniae and use density
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[ Abstract] Objective:To analyze the drug resistance of Klebsiella pneumoniae( KPN) and use density of antibacterial agents,and their
correlation , and provide recommendation for clinical use of antibacterial drugs. Methods; The detection rate and drug resistance of KPN,
and antibiotics use density( AUD) in the inpatients from 2017 to 2018 were retrospectively analyzed,and the correlation of AUD with
drug resistance rate was investigated using Spearman correlation analysis. Results: The detection rate of KPN of producing extended-
spectrum B-lactamases( ESBLs) in the first quarter of 2018 was lower than that in the same period of 2017 (P <0.05). The detection
rates of carbapenem-resistant KPN( CRKP) of producing ESBLs in the first and fourth quarter,and full year of 2018 were higher than
that in the same period of 2017 (P <0.05 to P <0.01). The drug resistance rate of KPN to cefazolin in 2018 decreased compared with
that in 2017 (P < 0. 01). In 2018, the drug resistance rates of KPN to ampicillin, ampicillin/sulbactam, ceftazidime, ceftriaxone,
cefotetan , cefepime , gentamicin , amikacin , ciprofloxacin , SMZ-TMP , tobramycin , imipenem and piperacillin/tazobactam were significantly
higher than those in 2017(P <0.05 to P <0.01). The drug resistance rate of KPN to erapenem increased from 0% in 2017 to 17.9%
in 2018(P <0.01). The antibiotics with high AUD value included ceftiamidine, cefuroxime sodium, piperacillin tazobartan, cefoxitin
and levofloxacin. In 2018 ,the AUD of the first and second generation cephalosporins, compound preparations containing B-lactamase

inhibitors and carbapenes decreased compared with that in

» 2017, especially the decline of cefuroxime sodium and
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with the drug resistance rate of ampicillin, cefotetan and
ertapenem( P <0. 05 to P <0.01). The AUD of ceftriaxone

sodium was positively correlated with the drug resistance rate
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of KPN to ceftetan( P <0.05) ,the AUD of ceftriaxone sulbactam sodium was positively correlated with the drug resistance rate of KPN

to ampicillin, ceftetan , ertapenem and amikacin( P <0.05 to P <0.01) ,and negatively correlated with cefazolin( P <0.05). The AUD

of carbapenems was negatively correlated with the drug resistance rate of KPN to ampicillin sulbactam and trimoxazole (P <0.05).

Conclusions ; The drug resistance of KPN is becoming more and more serious,and the detection rate of CRKP is increasing. There is a

certain correlation between drug resistance rate of KPN and AUD. It is necessary to use antibiotics reasonably and curb the occurrence

of drug resistance.
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FrEEBE ), 51 i B Be B e S 28 =4, 43 5 B
SRR KPN X s 7 85 0 5% 24 Wy Tk 24 3% i1
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2017 4 1 FE 107 22 20.6 6.20 <0.05 13 12.1 5.49  <0.05
2018 4F 1 ZEfF 147 14 9.5 35 23.8
2017 42 172 22 12.8 0.02 >0.05 51 29.7 2.75  >0.05
2018 4F2 ZEfE 226 30 13.3 85 37.6
2017 4 3 ZRfE 213 38 17.8 0.45 >0.05 37 17.4 1.74  >0.05
2018 43 ZFF 322 65 20.2 71 22.0
2017 4 4 R 166 38 22.9 2.46 >0.05 19 11.4 18.48  <0.05
2018 4F- 4 ZEfE 279 47 16.8 81 29.0

2017 4F 658 120 18.2 1.38 >0.05 120 18.2 20.20  <0.01

2018 4F 974 156 16.0 272 27.9
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ARV 87.3(96/110) 84.8(134/158) 85.9(176/205) 87.7(150/171)

FRVIR/ET I 36.4(40/110) 47.2(75/159) 46.3(95/205) 33.9(58/171)

Zhm 30.0(33/110) 40.3(64/159) 33.2(68/205) 26.3(45/171)

KAt g 28.2(31/110) 35.8(57/159) 27.3(56/205) 17.5(30/171)

Sk A A% 33.6(37/110) 44.7(71/159) 40.0(82/205) 32.7(56/171)

D [uk= it 5.5(6/110) 6.3(10/159) 7.3(15/205) 7.0(12/171)
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WP — — — —
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) 2018 4F 1 BEE 2018 4F2 FFE  20184E3 FE 2018 44 FE 2017 4F 2018 4F X P
FRFM 87.9(131/149)  90.4(207/229)  91.7(297/324)  92.7(253/273)  86.3(556/644)  91.1(888/975)  9.04 <0.01
R/ FT L 42.7(64/150)  56.3(129/229)  48.8(158/324)  49.8(136/273)  41.6(268/645)  49.9(487/976)  10.87 <0.01
i 27.6(29/105) — — 41.8(112/268)  32.6(210/645)  37.8(141/373)  2.88 >0.05
ket ftung 31.3(47/150)  45.9(105/229) 29.6(96/324)  40.3(110/273)  27.0(174/645)  36.7(358/976) 16.59 <0.01
AL 34.0(51/150)  51.5(118/229)  40.7(132/324)  45.4(124/273)  38.1(246/645)  43.5(425/976)  4.68 <0.05
Sk 24.0(36/150) 31.9(73/229) 16.0(52/324) 27.8(76/273) 6.7(43/645)  24.3(237/976)  84.34 <0.01
Sk Ao 86.7(52/60)  63.5(122/192)  52.2(143/274)  59.6(127/213)  99.2(257/259)  60.1(444/739) 140.60 <0.01
Sk iG 28.0(42/150) 35.8(82/229) 21.3(69/324) 35.5(97/273)  20.3(131/645)  29.7(290/976) 17.86 <0.01
BpK A 18.0(18/100) 31.9(73/229) 14.9(48/323) 30.8(84/273) 5.6(36/645)  24.1(223/925)  94.69 <0.01
KREE 30.0(45/150)  41.0(94/229) 29.9(97/324)  39.2(107/273)  26.2(169/645)  35.1(343/976) 14.37 <0.01
WA A 36.0(54/150)  46.7(107/229) 30.0(97/323)  43.6(119/273)  30.2(195/645)  38.7(377/975) 12.09 <0.01
FER R 32.7(49/150)  45.9(105/229) 25.3(82/324)  39.9(109/273) 42.9(3/7)  35.3(345/976)  0.17 >0.05
DR 39.5(15/38)  41.6(82/197) 32.6(14/43) 37.0(10/27) — 39.7(121/305) — @ —
B i) 26.0(39/150)  45.4(104/229)  45.7(148/324)  48.4(132/273)  34.9(225/645)  43.3(423/976) 11.57 <0.01
T E 28.0(42/150) 39.7(91/229) 21.6(70/324) 36.0(98/272)  20.3(131/645)  30.9(301/975) 22.14 <0.01
W R v 25.3(38/150) 36.7(84/229) 21.3(69/324) 28.6(78/273)  18.9(122/645)  27.6(269/976) 15.86 <0.01
JEfbkspe 6.0(7/117) 25.4(47/185) 16.6(50/301) 19.6(47/240) 0.0(0/513)  17.9(151/843)  —  <0.01
RALPE A/ A 25.5(38/149) 38.4(88/229) 21.6(70/324) 29.8(81/272)  18.9(122/645)  28.4(277/974) 18.96 <0.01
F3 2017 -2018 £ AUD bbE (B4 8K DDD/100 A)
017412 01742 F 201743 B 2017 44 B 201845 1 B 201842 2 2018 4F 3 B 2018 4F4 B 20174F 2018 4F
S (151041) * (171835)*  (180820) *  (174070) * (173913) *  (183128) "  (183734)*  (188333) * (677766) *(729 108) *
F-RAAEE 8.27 4.41 1.27 2.49 4.07 2.8 3.21 2.99 3.9 3.26
A 0.26 0.19 0.21 0.28 0.27 0.17 0.17 0.21 0.24 0.20
SAdE 0.16 0.09 0.06 0.06 0.11 0.11 0.06 0.06 0.09 0.08
kAR 7.55 3.99 0.91 2.09 3.68 2.30 2.50 2.13 3.47 2.64
PRl N 0.30 0.15 0.09 0.06 0.01 0.24 0.48 0.59 0.14 0.34
FRIMEER 10.07 10.81 9.13 9.66 9.02 7.31 4.7 4.65 9.90 6.26
PRI 0.25 0.09 0.19 0.21 0.13 0.06 0.08 0.09 0.1 0.09
Sk Ak 7.48 7.83 5.92 6.34 7.09 5.84 3.19 3.39 6.86 4.84
S AOE R 0.04 0.15 0.15 0.07 0.10 0.05 0.08 0.05 0.10 0.07
kA% 2.30 2.75 2.88 3.04 1.70 1.36 0.91 111 2.76 1.26
FERAMER 2.25 2.33 217 2.70 2.31 2.65 2.39 2.60 2.37 2.49
Sfse 0.52 0.48 0.15 0.24 0.25 0.34 0.53 0.43 0.34 0.39
AR 1.46 1.59 1.72 2.05 1.83 2.10 1.69 2.04 171 1.92
SkAfbbE 0.23 0.20 0.25 0.33 0.17 0.19 0.13 0.10 0.25 0.15
kAR 0.04 0.07 0.05 0.08 0.05 0.01 0.03 0.03 0.06 0.03
FMRLHE 0.27 0.23 0.08 0.13 0.25 0.16 0.21 0.16 0.17 0.19
Sk At A 0.27 0.23 0.08 0.13 0.25 0.16 0.21 0.16 0.17 0.19
FAREHR 0.17 0.20 0.25 0.27 0.22 0.32 0.27 0.24 0.22 0.26
Oy SN 0.05 0.11 0.13 0.16 0.13 0.24 0.13 0.12 0.11 0.16
N 0.09 0.06 0.09 0.08 0.08 0.05 0.13 0.10 0.08 0.09
BintE 0.03 0.03 0.03 0.02 0.02 0.03 0.01 0.02 0.03 0.02
& B-BEREEHIEA A 9.90 10.50 7.93 8.77 9.30 9.67 8.73 7.33 9.24 8.74
WREL P ARENAT L3044 (4: 1) 0.00 0.00 0.00 0.00 0.00 0.45 0.12 0.15 0.00 0.18
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R PG My e (4 3 4 8.86 9.65 6.90 7.76 7.91 8.07 7.39 5.54 8.26 7.21
S AUREAET LA 1.04 0.85 1.03 1.01 1.38 115 1.21 1.64 0.98 1.35
WA 8.34 8.05 8.27 8.65 8.45 7.85 7.35 7.37 8.33 7.74
WP E 2.33 2.48 2.84 3.21 1.55 2.64 1.98 3.47 2.73 2.43
WD 0.05 0.04 0.04 0.05 0.06 0.03 0.08 0.02 0.05 0.05
ERRDE 5.95 5.53 5.39 5.40 6.83 5.19 5.29 3.89 5.55 5.2
Hoflh B-my Bt R 5.87 5.15 6.69 5.50 5.81 6. 14 6.56 7.25 5.81 6.45
2w 0.04 0.01 0.02 0.04 0.03 0.02 0.03 0.03 0.03 0.03
KAPT 8 5.83 5.14 6. 66 5.46 5.71 6.12 6.53 7.22 5.78 6.42
GEES 2.8 1.65 1.95 2.09 2.90 1.24 1.63 2.06 2.10 1.95
He BT8R 1.08 0.87 1.02 0.95 0.80 0.70 0.82 0.53 0.98 0.71
E 20 1.18 0.55 0.66 0.87 1.40 0.36 0.62 1.09 0.80 0.86
W kR 0.55 0.23 0.27 0.27 0.70 0.18 0.19 0.4 0.32 0.37
VE: R BER A IR KA
F4 AUD 5 KPN M E W2 R HE XS
o AUD
;;Nﬂx%i B ExTeT SRRMEEEE WA A
r P r P r P r P
RV -0.905 <0.01 — — 0.857 <0.01 — —
SE=5:] -0.810 <0.05 0.738 <0.05 0.714 <0.05 — —
Sk menk 0.970 <0.01 — — -0.755 <0.05 — —
JER (iR -0.837 <0.05 — — 0.761 <0.05 — —
Bk 2 — — — — 0.762 <0.05 — —
ER N vEA gkt — — — — — — -0.762 <0.05
2T Kk — — — — — — -0.738 <0.05
3 it TEFE X BT 25 T IE L
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CRKP ¥t R 5 RaImmmma X . %
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S, SR P O 25 A SeEk, $ER T
WIS SRR IE I S T e i 22, 75 A A Ak

Bt 2018 4F KPN X 24259 i it 25 % 81 . I
T, It MR PE AR A 4 15 3E A N 3 4E S 3697 KPN
() FEE 22— 2018 4T 255K 28. 4% , 5 2017
4 18.9% L THIE 10 A~ H 40 8, JuHAE 2018 AR5 —
ZERE TR 24 2R 5 i, 3k 38. 1% , 18 2009 4F[E K5 T
T R A R SO R B AR B R 25 R
1t 30% BB 25 | I K i T R R A HLAA
BE55 N B, FITLA, KPN X WR 7 5 Al e £ 38 ifff 2 5%
T 0T | I DA B U ) EE R, I E o R A
20 B i 24 T A R | A TSI DA I U A L o i 2 1
R 2y ARYE 25 O vE B L e URZ Y T
Wi =, e Bl Sk At F S 7 A
BNTH 25 RT3 36. 7% 43. 5% , ;X SEBR ] 9 i
2T 245 R0 T, B £ T B0 B R 2 Y 1l
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W25 W 25 R85 T 309% , Hoh 75 B i it 24 2%
e, 155 66. 9% , WA LA HRAE KPN X e
Brm R2E W K e T 25 % 12 AR ) BT T8 i, #
2017 Al PRIGYT AP A TR 5 R A SR AL 1/4 1Y)
e 5 e F0 55 3 8 e oAk, FRBE KPN X I i 35
25 R 8 T, 2018 4E B 25 % R 27. 6% , Xt
J A5 T A TR 24 % ) 2017 4R 19 0% TH2 2018 4R 1Y
17.9% A& UASEE SR,

FEKG AUD 551 245 S f0RH S AT B, Sk il 423
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