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Economic loss and prognosis of patients with carbapenem-resistant and

carbapenem-sensitive Klebsiella pneumoniae infection in intensive care unit
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Management , Jianyang People’s Hospital , Chengdu 610070, China; 2. Healthcare-associated
Infection Control Center, Sichuan Academy of Medical Sciences and Sichuan Provincial
People’s Hospital , Chengdu 610070, China; 3. Operating Room , Sichuan Academy of Medi-
cal Sciences and Sichuan Provincial People’s Hospital , Chengdu 610070, China)

[Abstract] Objective To study the prognosis of patients with carbapenem-resistant Klebsiella pneumoniae
(CRKP) infection in intensive care unit (ICU), evaluate the economic burden and death risk of CRKP infection, and
provide reference for formulating targeted prevention and control strategies. Methods Patients who were isolated
Klebsiella pneumoniae from specimens in ICU of a hospital between January 2017 and June 2019 were selected as
the research objects,they were divided into CRKP infection group and carbapenem-sensitive Klebsiella pneumoniae
(CSKP) infection group by retrospective cohort study, direct hospitalization expense and mortality were analyzed,
Kaplan-Meier was adopted to analyze the risk of death, Cox proportional hazards model was used to analyze the

influencing factors for risk of death. Results A total of 236 ICU patients were included in analysis, including 175 in
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CRKP infection group and 61 in CSKP infection group. Lower respiratory tract infection was the major infection in
both CRKP infection group and CSKP infection group. Mortality of patients in CRKP infection group was higher
than that of CSKP group (28.00% vs 13.11%, P<C0.05). The total hospitalization expense of patients in CRKP
infection group was 63 648. 34 Yuan higher than that of patients in CSKP infection group (Z = — 3. 923, P<
0.001), with an increase of 48.76% ; the most significant increase was the expense of antimicrobial agents, which
increased by 107. 78%. There was significant difference in 30-day death risk between ICU patients in CRKP infec-
tion group and CSKP infection group(y® =5.554, P =0.018), but there was no significant difference in 90-day
death risk between two groups of patients (3> =2.603, P=0.107). Compared with CSKP infection group, risk fac-
tors for the increase of 30-day death risk in CRKP infection group were circulatory diseases, mechanical ventilation
and age of patients. Conclusion CRKP infection increases hospitalization expense and risk of death in ICU patients.
More use of antimicrobial agents is the main cause for the increase of hospitalization expense burden, mechanical
ventilation is the main cause for the increase of death risk in ICU patients. Clinical application of antimicrobial

agents should be rational, the necessity of mechanical ventilation should be evaluated in time, so as to reduce the

emergence of antimicrobial-resistant organisms and improve prognosis of patients.
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Table 1 DBasic clinical characteristics of two groups of ICU patients (No. of cases [ %)
i PR ARFAIE CRKP & J 4] (n=175) CSKP J&Je 4] (n=61) Hit(n=236) t/ P

R 8. 845 0.716

T W R 122(69.71) 43(70. 49) 165(69. 92)

T VA J e 18(10.29) 10(16.39) 28(11.86)

TSRS 7(4.00) 2(3.28) 9(3.81)

I fs B g 11(6.29) 2(3.28) 13(5.51)

FEAth JaR e e Y 17(9.71) 4(6.56) 21(8.90)
Bk 131(74. 86) 39(63.93) 170(72.03) 2.679 0.102
A B I O o Xk e 53(30.29) 8(13.11) 61(25.85) 6.958 0. 008
Ay 111 25 68 P o o 130(74. 29) 36(59. 02) 166(70. 34) 5. 055 0. 025
WA R IE A 157(89.71) 56(91. 80) 213(90. 25) 0.224 0. 636
L35 BT 4(2.29) 0€0. 00) 4(1.69) 0.378 0.539
bk A 116(66. 29) 38(62.30) 154(65. 25) 0.318 0.573
B < 130(74.29) 43(70. 49) 173(73.31) 0.333 0. 564
KEYIT 54(30. 86) 12(19. 67) 66(27.97) 2.809 0. 094
FA 159(90. 86) 58(95. 08) 217(91. 95) 0.595 0. 441
5 1M JE 64(36.57) 25(40. 98) 89(37.71) 0.375 0.540
PR 9% 35(20. 00) 9(14.75) 44(18. 64) 0. 821 0.365
15 4 BHL 2 P il 8 05 16(9.14) 1(1.64) 17(7.20) 2.770 0. 096
S iR 23(13.14) 10(16. 39) 33(13.98) 0. 397 0.528
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%% 1 (Table 1, Continued)

e PR A AT CRKP 44l (n=175) CSKP JEJ 4] (n=61) At (n=236) t/ P
JH 2 v 6(3.43) 3(4.92) 9(3.81) 0.018 0. 893
=30 38(21.71) 6(9. 84) 44(18. 64) 4.208 0. 040
15 11€6.29) 2(3.28) 13(5.51) 0. 786 0.375
I 1%, 5 v 58(33. 14) 14(22.95) 72(30.51) 2.216 0.137
FEBW 23,585 0.015
1% Y 93 R A HURG 14(8. 00) 2(3.28) 16(6.78)
i g 21(12. 00) 10(16. 39) 31(13.14)
[ E R/ ] 5(2.86) 5(8.20) 10(4. 24)
TR 2 G850 51(29.14) 26(42.62) 77(32.63)
R S 46(26.29) 5(8.20) 51(21.61)
HEREE R 13(7.43) 4(6.56) 17(7.20)
LA B B 2 0 R 25 4 A 8L 00 2(1.14) 0€0. 00) 2(0. 85)
WA DR A= TH 3R G B0 1€0.57) 00. 00) 1€0. 42)
TR 436 A 45 1 0€0. 00) 1(1. 64) 100, 42)
FEl 2 31 A 5 955 1€0.57) 0€0.00) 1€0. 42)
e R VWS TE AR TE Rl e (o 4 5 0€0. 00) 1(1. 64) 1€0. 42)
453 o3 A R A G 95 21(12.00) 7(11.47) 28(11.87)
T 49(28. 00) 8(13.11) 57(24.15) 5. 471 0.019
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RIGIT B KA — UM B 97 41 R 3% A0 F R B — K CSKP Ji& Y4 /& 5 63 648.34 JL(Z= —3.923.P
PR BE AL R 2% A1, CRKP Jak Yt 41 FR 3% 114 L A 4% o7 2% <<0.001) , i 48. 76%,,\*'“%?55’];5? [EEES]
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Table 2 Comparison of hospitalization expense of two groups of ICU patients (Yuan)

CRKP &Yl (n=175) CSKP Y4 (n=61)
M Z P

M QR M QR
— i S T R 45 3 734.00 3 382.00 2 258. 00 1 363. 40 —4.784 <0. 001
— IR T B A B 11 199. 80 7 800. 50 7 417. 00 6 015.25 —4.923 <0. 001
ARLIE 7 867. 00 6 885. 00 5 177.00 4 284.00 -5.214 <0. 001
SLI % 12 2 24 082. 00 18 766. 00 15 630. 00 9 040. 00 -5.132 <0. 001
AR 2L W T 5110. 00 3 805. 00 3 830. 00 2 642,50 -2.391 0.017
i PR32 W7 35 H 2% 13 562. 00 13 485.50 8 239. 00 8 064. 00 - 4,239 <0. 001
I T A W PR 4 BV 7 2% 738. 00 2 020. 00 120. 00 896. 50 -3.013 0. 003
FRBIT 2 493, 00 11 323. 52 8 862. 68 12 983. 01 - 1.761 0.078
4 % 1.397. 00 2 450. 00 939. 00 2 071.00 -2.253 0. 024
G 25 % 68 978. 22 57 056. 06 42 564.52 39 254. 00 —4.653 <0. 001
W2 Y % 19 327.24 25 906. 85 9 301. 66 12 513.92 -5.102 <0. 001
25— Uk 7 M 3 164. 82 276. 85 169. 20 356. 85 —0.433 0. 665
V69T F— R K] 3% 13 422.72 16 935,03 8 297.75 7 212.00 -3.536 0. 001
TR — Wk M B M R % 3 036. 00 27 684.27 19 122. 44 33 947.95 -1.109 0.268
HoAth 3% 569. 00 1.589. 00 311.00 1.027.50 —2.446 0.014

AE B 2 194 193. 38 153 770. 18 130 545. 04 102 347. 88 =3, 923 <0. 001
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Comparison of 30-day death risk between patients
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Figure 1
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Table 3 Cox proportional hazards model analysis of 30-day

death risk in patients in CRKP infection group

95%CI
Il PR HEAE HR ——  p
TR R

FEB W

fit g 0.933  0.292  2.978 0.907

M2 R GE PR 0.316  0.035  2.833 0.303

VB3 2 i 5 i 0.069  0.013  0.361 0.002

W 057 2R 455 9 i 0.617 0.225  1.688 0.347

ML RGBT 1.057  0.295  3.788 0.932

WA PR A= TH 3R SRR 0. 000 0. 994

SRR 4346 A0 B 1A 0. 000 0. 990

SE R ETE MY RT3 0,000 0. 986

03 v 7 AR R AR DGR 0.238  0.056  1.013 0.052
HLIE <, 7.222  1.721  30.309 0.007
AR 1.034  1.006  1.062 0.018

B2 CRKP Y5 CSKP YL % 90 KIL T XU H L

Figure 2 Comparison of 90-day death risk between patients
in CRKP infection group and CSKP infection

group

B 3 Cox Lb il KURS I i i U A A7 4 3 ]

Diagram of predictive survival probability of Cox

Figure 3

proportional hazard hypothesis
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