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Impact of carbapenem-resistant Gram-negative organism on direct medical

expenses under different medical insurance payment modes

WANG Shun-cai'y, ZHAO Yong-ling', WU Hui-he', LIU Yu-qin', WANG Xiao-jing', MOU
Xiao-ming®, ZHAO Wen-qi', LIU Xu-xin', WANG Kai' (1. Department of Healthcare-associa-
ted Infection Management; 2. Microbiology Room, Department of Laboratory Medicine,
Qinghai Provincial People’s Hospital , Xinin 810000, China)

[Abstract] Objective To understand direct medical expenses of patients with healthcare-associated infection
(HAD due to carbapenem-resistant Gram-negative organism (CRO) under different medical insurance payment
modes. Methods Case control study was adopted, patients with CRO HAI in a tertiary first-class hospital from
January 2019 to December 2021 were selected as infection group, after the 1:1 conditional matching, control group
was screened, length of hospital stay and average hospitalization expense of two groups of patients were described
by median, direct medical expense of CRO HAI under different payment modes was analyzed by rank sum test.
Results There were 75 CRO HAI patients in infection group; 75 cases were successfully matched as control group.
Compared with control group, length of hospital stay in patients in infection group extended by 24. 4 days, the ave-

rage hospitalization expense increased by 104 000 Yuan, the average daily hospitalization expense increased by 6 000
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Yuan, the self-paid expense amount increase by 71 000 Yuan, and expense of antimicrobial agents increased by
5 000 Yuan, differences were all significant (all P<C0. 05). The average hospitalization expense in patients in infec-
tion group with different payment modes were significantly different from that of control group (all P<C0.05). The
average hospitalization expense due to infection of municipal employee group increased most than that of control
group, which was 145 000 Yuan; compared with control group, the average hospitalization expense due to infection
of all self-paid group increased by 122 000 Yuan, the self-paid expense due to infection of patients with municipal
residents medical insurance and provincial medical insurance increased by 55 000 Yuan and 14 000 Yuan respective-
ly, with a significant difference (both P<C0. 05) ., the average daily hospitalization expense due to infection of provin-
cial employees increased by 3 000 Yuan, differences were all significant (all P =10.001). Conclusion Under diffe-
rent medical insurance payment modes, the average expense of each hospitalization, average length of hospital stay,
average daily hospitalization expense and self-paid amount of CRO-infected patients are higher than those of non-in-
fected patients, which cause a heavy economic burden on municipal employees, rural cooperative medical care and all
self-paid patients.

[Key words] medical insurance payment mode; carbapenem-resistant Gram-negative organism(CRO) ; healthcare-

associated infection; medical expense
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Table 1 Comparison of general conditions between infection group and control group
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Table 2 Comparison of length of hospital stay, average hospitalization expense, average daily hospitalization expense and self-

paid amount between infection group and control group
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i H M 218 Z P
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FEBE Y 2% O 7o) 14.7 4.6 19.9 4.3 1.4 6.3 10. 4 7.01 <0. 001
H ¥4 e 9% O oo 0.9 0.2 0.5 0.3 0.1 0.4 0.6 2.79 0. 005
B % &5 7o) 9.1 0.9 6.1 2.0 0.4 2.0 7.1 3.48 <0. 001
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Table 3 Average hospitalization expense of infection group and control group (10 000 Yuan)
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i H M ZfE Z P
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LA BT IR 55 B 2.2 0.7 2.7 0.7 0.2 0.7 1.5 7.21 <<0. 001
LW 2 2.3 0.9 3.0 0.9 0.4 1.3 1.4 6. 41 <0. 001
RIT B 0.9 0 0.1 0.4 0 0.6 0.5 5.77 <0. 001
R4 o 1.1 0.4 1.4 0 0 0 1.1 4,63 <0. 001
L ETE 5.5 1.5 7.9 1.3 0.4 1.8 4.2 6.72 <0. 001
w2 2 0.6 0 0.7 0.1 0 0.1 0.5 5.44 <20. 001
I 98 AR AL 3¢ 1 2K B 0.3 0 0.2 0.1 0 0 0.2 4,71 <0. 001
FEAT 25 9% 3.0 0.6 3.6 1.0 0.1 0.8 2.0 5.75 <20. 001
HoAth 3% 0.1 0 0.1 0 0 0.1 0.1 4.31 <0.001
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Table 4 Comparison of length of hospital stays and average hospitalization expense between different drug resistant organism

infection group and control group

CRAB
B HE(D 40. 4 23.0 47.0 18.6 6.0 24.0 21.8 4.15 <0. 001
fEBE ¥ % 0 T o0 21.4 11.6 34.5 6.3 1.3 10.0 15.1 4.90 <<0. 001
CRPA
ke A £ (D 67.0 / / 7.3 / / 59.7 1.96 /
B 40 3 1 OT78) 15.1 / / 0.9 / / 14.2 1.96 /

R5ORRBEGR A7 30T PR B 28 LA O o)

Table 5 Comparison of average hospitalization expense between two groups of patients under different medical insurance pay-

ment modes (10 000 Yuan)

IR I 12.8 4.2 19.2 4.5 1.3 6.7 8.3 3.38 0. 001

AT B AVEBEST 11.7 3.7 15.2 4.5 2.0 6.1 7.2 2.70 0. 007

EdER 17. 4 9.4 27.1 5.2 1.4 6.9 12.2 3.39 0.001
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Table 6 Comparison of average self-paid expense of two groups of patients under different medical insurance payment modes

(10 000 Yuan)

IR R 6.7 0.6 3.1 1.2 0.5 1.5 5.5 1.99 0. 046
AR B AE BT 13. 4 1.1 2.5 1.7 0.6 2.1 11.7 1. 47 0. 140

& H® 17. 4 9.4 27.1 5.2 1.4 6.9 12.2 3.39 0.001
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Table 7 Comparison of average daily hospitalization expense of two groups of patients under different medical insurance pay-

ment modes (10 000 Yuan)
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TFHENPFR O RMRIE . CRPA By B E I E
3 g Bt B H] 35 1< (67, 0 ) B0 BRATRE K 59. 7 dL P34

[ g S e T 8 B 1Y EL % 4 B AR A K
JE VL Rt 2 LA IR 7 0 2 Y A R Bk S
Ay HEEESY S H AR R Y. HEEE
I7 T R AR IS e e e B BN BB S SR kAT
TRE B g7 B FEY L 0 o 4 R e T AR Y B
25 3% R T IER S o EE R T RS 0 i S 12T
P, Jia F RS E 68 FIFBR Bt MDRO P& Bt
JERY T Tz R T B 5% e b & 31 MDRO = B Jg&
Yo B B AR R B 2 G fm 3 853. 63 £IG.

ABE ST B 2 R O B A BE A E] 41,6 d
B R IE 24, 4 d, TR AL (WHO)
S Ab SCHRS I i L O BSR4 A
(23.97 d) 5 YL 4135 A B B FH 14,7 506, 300t BR
NN 10,4 o0, YL N B 248 IR
HIGIN 7.1 T30 HBERE 28 3 fm 0. 6 0. 5Bk
F D BB AR (0. 57 10D . & WAL BE
TR B4 R A 25 B BT R 55 B 12 W 3k A
7 2 FEA B VU 2 B AR Y R A e A 3, by
2y I % YRR G I 4.2 10T B 2
Yy S Y BB 0.5 TG, B &R SR
9 INEE , PLIRGS IE Y7 L6 B 0V 2 2% Lo i) K AT BE H 20
[l bef 368 B 1 A A B 2 R RS KL S S iR
W5 1e—3L.

AN [} i 245 T e 5 30 N 348 B H 3L A BE 38
W HAFAEZE 5. CRE J&RYL B H A9 2 0 AE Be 2% A
K 10,7 T30, B R & 7. 3 T3 G5 7 ¥4 B i ]
40,7 d, B0 BB YL AE K 23. 6 d, 3 5 T h HE LD 1y
3B . CRAB JEYL B 50 BE 2 1 4 K A g A )
21.8 d; CRAB 2 [ 35 1 3 B 2% FH 5 = » 39 0 Bt 9%
k21,4 50, 5XF A AR 30 15. 1 TG, &

Besh oM 151 o0 3k BRAL 3G i 14.2 o6, 5 E
AN g R — 3,

ABESE B R BRSPS O o
SRR AR R R 5 T AR AR BT IR
B o 27 = 22 T O IR TR AR 56 U2 AR Ok R
MTERBERESE R, BT ERE =HEST
MU IR BUOR A TE 25 55 . 18 =R B, A P
HAUCT B R 41 B B 8 d5 8 (=8520) T B IR T
A LN 75 %, WA i R <65 %0 R AT A AR B
I7 IR LR B AR (<5020 . BT, HilFA EIY DA
BEVRTC B AN Y 38 S WA KPR E R K 2 5.
20192021 455 ¥ 4 WUBE W A S RN 1 ] S Ie i
A 3.4 T ~3.8 J7 00 AR AE JE RN AT SO IR
AL T ~1.3 6. % Ji RO HE (R AR A
JER AU AN 1)K 2.94:1~2, 77: 105200 91
PO T 2R DA FE IIROA S BB DL /N
A S R AR IR T R 55 . AR BRSO
RURAT G VR BT PR B 1 32 1 8 G FEAR KRR FE 142
T AR B AR LA A (AR A i R SR AT BT T
A GEVR I BT B RO 4 0 ) 25 R AR B F R e b,
W R RS 0RO A A2 10 18 3B 1 R AR N AR el
W AFE SR AT G EBRIT AR 2 AR R
SCARFR BEAIR 2% T 7K P AN s o e AR IR
I A BE H AR SE A 550 e e 2 P AR 15 6 Ik 2 Al
BT+ FAST 38 43 % b A TR TH 2 9 ek g e
A HWBEGK A H B AT LR S & H
PR B B 3 i F At S Ay 2. db Rt iy A R
WA AT e 9% R3S R FH 2 &R logistic 8115 43
B 25 R R BB IR A B H A 3 2 A8 B 2
R PR R . AR S R Tl B R R R R
ZH 3G I A e Xk 9 B 22 L B0 BREHL I I 14,5 7



+ 1088 -

o R g o R 2022 4

11 A 21 B 11

Chin J Infect Control Vol 21 No 11 Nov 2022

TG, A8 A T E AR R L 2H Y B AR B 2 T R
R B BRI 0.3 T30, 5 BE T M AE B 43 A
U . ARG 1R B I7 IR YL 4L 38 i B A 4 B 3L
U IR B R L 4 4 9 15 11,7 36,5, 5
7T,

25 F TR CRO BE B g J 8 1Y B 7 9%
YW TAR R B E . TEAS R BE AR S AT T
CRO JE Y Xt = 9 = Bk i2 1 i OB I T R A S
VEBEST K4 A S M s i T Ui i 2 Fl 4, 18t
EF IS 10 0L DA TR 81 e i 2 s T 245 D A R O = o S
5 8 B A K >R 1 Ak 2 RN B 9T AL A o 07 AR B R
PR SAT T 2O 1Y) e e e AR IR o R A 11 i
PR 10K A0 Ak AR 55 5 AR L O RS Bl Bs B ik g
B 5 (0 AT IS 4 7 B o A b Ja s 8 it ) v 52 L E—
PR YT MR 55 A . AT 98 2> CRO = B 8R4 1) &
A R R BEIT ML R R AR & T .

AR TEAFAE— E W R BRI 55—, B T A
KA WM B H A R IA TR AR B SR AE
W5t B T AN 76 J e 4 A Al SRR 4 =2 ) A7 L %5 . Al fiE
377 A W R AR A i 425 o DT 35 Al 5 o J% e 3 o 1
BUAMEBE H 8RN B 2% 55 O I BE
CRPA JBYL i 1 85 > AR A R T Bk — 2B T
JERTIETEDIIY . 8 = BT SN 22 7 2 1297 8 4E
T A NGy 155 2R 28 R B L 35 R 4T
WA .

|

MEPRPTAEEHFARFLEMNEZ TR,

(& % x #]
(1] PP RE R R B e R i S 2, A PR 2R IR e i 22 )
- I B B U oy R B R A B R R By, S R &
IR T 25 4 22 B MEAT B CCRO) R B S 4 B R4 51T,

PR B 2 Ak . 2019,

Hospital Infection Control Branch of Chinese Preventive Medi-

29(13) . 2075 = 2080.

cine Association, Infectious Diseases Branch of Chinese Medi-

cal Association, Hospital Infection Management Committee of

Chinese Hospital Association, et al. Guidelines for prevention
and control of carbapenem-resistant Gram-negative bacilli
(CRO) infection in China[J]. Chinese Journal of Nosocomio-
logy, 2019, 29(13) ;

[2] w9 &gl, BRI 522 BIE AT B0 Bk 7 55 0 28 i A R i 25 4L
AT R (T B2 058 B S i, 2014, 27(5): 536 —
541.

2075 = 2080.

Zeng ZR, Shao HF. Research progress of mechanisms of car-

bapenem resistance in Gram-negative bacillus[J]. Journal of

(3]

[4]

(5]

[o]

[7]

[8]

[9]

[10]

[11]

[12]

Medical Postgraduates, 2014, 27(5); 536 — 541.

EIF . INEEC XK, AE. Bk R IS 25 U B R B AT
W R R T R 2E RO T E RS e . 2019,
18(9) ; 842 — 847,

Wang F, Sun QM, Liu X,

et al. Difference in economic loss

between carbapenem-resistant Acinetobacter baumannii and
carbapenem-susceptible Acinetobacter baumannii healthcare-
associated infection[ J]. Chinese Journal of Infection Control,
2019, 18(9) . 842 — 847.

Johnston KJ, Thorpe KE, Jacob JT, et al. The incremental
cost of infections associated with multidrug-resistant organisms
in the inpatient hospital setting — a national estimate [ ] ].
Health Serv Res, 2019, 54(4). 782 —792.
Bartsch SM, McKinnell JA, Mueller LE, et al. Potential eco-

nomic burden of carbapenem-resistant Enterobacteriaceae
(CRE) in the United States[ ] ]. Clin Microbiol Infect, 2017,
23(1):

Huang WZ, Qiao F, Zhang YY, et al.

48. e9 — 48. el6.

In in-hospital medical
costs of infections caused by carbapenem-resistant Klebsiella
pneumoniael ]J]. Clin Infect Dis, 2018, 67 (Suppl 2); S225 —
S230.

KA, B, BRAENS. P RN SR N O SR EAE A
FARBFTELT]. A 5K, 2022, 28(2): 2-19.

Zhang L, Cui NN,

Chen JP. Research on direct economic bur-

den of major diseases of rural poor population in China[J].

Population and Development, 2022, 28(2): 2 - 19.
EFF KT, ARBE. 2 2 S e Ak g 04 42 U S HE AT 9T TR

[J]. BAFE¥

Wang D, Zhu D, Zou N. Research progress on economic bur-

Hif e, 2021, 27(2): 417 — 419,

den of healthcare-associated infections caused by multidrug-re-
sistant organism[ ] ]. Geriatrics & Health Care, 2021, 27(2)
417 = 419.

Jia HX, Li WG, Hou TY, et al. The attributable direct medi-
cal cost of healthcare associated infection caused by multidrug
resistance organisms in 68 hospitals of China[J]. Biomed Res

Int, 2019, 2019;
Morales E, Cots F, Sala M, et al.

7634528.
Hospital costs of nosoco-
mial multi-drug resistant Pseudomonas aeruginosa acquisition
[I]. BMC Health Serv Res, 2012, 12; 122.

TR, g, £EM, & EEREEERE L 2 25§ E b
R EFBR ] PARE RS AE, 2015, 25(21) .
4879 — 4881.

Xing M, Qiu HF, Jiang X]J, et al. Economic loss due to multi-
drug-resistant bacteria nosocomial infections in a tertiary ge-
neral hospital[J]. Chinese Journal of Nosocomiology, 2015,
25(21) .
PRES, TRV, TAome, . =R ER
Y B B TR BRI LT, op e IR g K
29(18) . 2754 — 2758, 2762.
Chen YK, Ji XF, Yu LN, et al.

4879 - 4881.
5 2016 AF B IR A BT

yert ek, 2019,

Direct economic loss due to
Acinetobacter baumannii infection in a three — a hospital in

2016[J]. Chinese Journal of Nosocomiology, 2019, 29(18) .



o IR e e P i A A 2022 4F 11 50 21 5 11

Chin J Infect Control Vol 21 No 11 Nov 2022 e 1089 -

[13]

[14]

[15]

[16]

[17]

[18]

[19]

2754 — 2758, 2762.

Meng XJ, Liu SD, Duan JP, et al. Risk factors and medical
costs for healthcare-associated carbapenem-resistant Esche-
richia coli infection among hospitalized patients in a Chinese
teaching hospital[J]. BMC Infect Dis, 2017, 17(1) . 82.
RHE . XERG X5, 55, 7598 = PR B B Bk 5 50
28 2% IR T R B AR AR M IR S i 2 TR AT ] A I e JeR
Yerp ek, 2022, 32(6): 925 - 929,

Ye T, Liu JW, Liu D, et al. Economic burden of healthcare-
associated infection due to carbapenem-resistant Gram-negative
bacilli in a tertiary general hospital of Qinghai province[]].
Chinese Journal of Nosocomiology, 2022, 32(6): 925 — 929,
GWE . IRRR . BRFEER . S B ORSIA  EE B fE R R R
HEEHRASMII] FEZG, 2011, 22(30) ; 2842 — 2844,
Jin L, He ZG, Chen DX, et al. Analysis of risk factors of noso-
comial Acinetobacter baumannii infection and patient’ s ex-
penditure[ J]. China Pharmacy, 2011, 22(30); 2842 — 2844,
FLERE, T MM, RBE. w2568 A SR R B R
HEAFBMA R hEERER R E, 2018, 17(8):
735 - 738.

Wu XY, Ding LN, Wu X]J. Direct economic loss of hospital
infection with multidrug-resistant Acinetobacter baumannii
[J]. Chinese Journal of Infection Control, 2018, 17(8): 735
= 738.

R, R, M. B SR R B £ T 24 A G
ZeUe ORI AR [T ], A 52 35 I PR 2 e s 2% 7R CFRLF B0
2017, 11(5): 455 — 459.

Xu BS, Yuan HB, Yang P. Evaluation of economic burden in-
duced by multidrug-resistant bacteria related infectons in a ter-
tiary general hospital[J]. Chinese Journal of Experimental and
Clinical Infectious Diseases(Electronic Edition), 2017, 11(5):
455 — 459,

HEAGIR. HiEE 2019 FER ST M2 &G A
[EB/OL]. (2020 = 02 - 29)[2022 - 05 — 227. http://fgw.
qinghai. gov. en/sjfb/sifx/jjxs/202009/t20200910 _75255. ht-
ml.

Qinghai Provincial Bureau of Statistics. Statistical Bulletin of
National Economic and Social Development of Qinghai Pro-
vince in 2019, [EB/OLJ. (2020 = 02 = 29)[2022 = 05 = 227, ht-
tp://fgw. qinghai. gov. cn/sjfb/sjfx/jjxs/202009/t20200910 _
75255. html.

HE G IR, HilEE 2020 4 EREF M2k RE T AR
[EB/OLJ. (2021 - 03 — 02) [2022 = 05 — 227, http://fgw.
qinghai. gov. cn/sjfb/sjfx/jjxs/202103/120210302 _77082. ht-
ml.

Qinghai Provincial Bureau of Statistics. Statistical Bulletin of

National Economic and Social Development of Qinghai Pro-

vince in 2020, [EB/OL]. (2021 = 03 = 02)[2022 - 05 — 227. ht-
tp://fgw. ginghai. gov. cn/sjfb/sjfx/jjxs/202103/t20210302 _
77082, html.

[20] FiFEgitR. Higd 2021 46 Ra v ok Rt Al

[EB/OLJ. (2021 - 02 — 28)[ 2022 — 05 — 227. http://tjj. ging-
hai. gov. cn/tjData/yearBulletin/202203/t20220301_77336. ht-
ml.
Qinghai Provincial Bureau of Statistics. Statistical Bulletin of
National Economic and Social Development of Qinghai Pro-
vince in 2021. [EB/OL]. (2021 - 02 - 28)[2022 - 05 - 227. ht-
tp://tjj. qinghai. gov. en/tjData/yearBulletin/202203/t2022030
1_77336. html.

[21] DX ¥, DAE. WAL M S E R E 7R FR & o
Br—— LA AT A BT (R A A L) . &3t i, 20211 .
10 = 16.

Ma HX, Ma Z. An analysis of the current situation and prob-

lems of medical insurance for urban and rural residents in He-

bei province from the perspective of rural basic medical in-
surance[ J]. Economic Forum, 2021(11); 10— 16.

[22] R, FIREE. ANFEERIE T 2K 9105 0% 0 B 8 &
M EBEAFAMT]. P EGY R T F, 2021, 16(11): 15—
24,
Yu XY, Li YB. The direct economic burden of hemodialysis
patients with end-stage renal disease under different forms of
the medical insurance[ ]J]. China Journal of Pharmaceutical
Economics, 2021, 16(11): 15— 24,

(23] w/hil, £55 =, ST B AR 8 3 43 B 297 3% R A R B
w4 L], P E ARSI, 2019, 36(6) : 903 — 905,
Ye XJ, Wang XY. Analysis on the composition and Influen-
cing factors of inpatient medical expenses of urban employees”
medical insurance[ J]. Chinese Journal of Health Statistics,

2019, 36(6): 903 = 905.

ORI 8 R R LA

AC5| A EWOR BOK R A 5 A ] B RS AT B
TS T 7 25 2 22 [ A T I SRR e X B T B ST s [T,
F ] R 2 o 2 75, 2022,21(11) : 1082 = 1089. DOI: 10. 12138/j.
issn. 1671 — 9638. 20222940.

Cite this article as: WANG Shun-cai. ZHAO Yong-ling, WU
Hui-he, et al. Impact of carbapenem-resistant Gram-negative or-
ganism on direct medical expenses under different medical insu-
rance payment modes[ J]. Chin J Infect Control, 2022, 21(11);
1082 = 1089. DOIL: 10.12138/j. issn. 1671 — 9638. 20222940.



