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Abstract: [Objective] To explore the incremental cost of central line—associated bloodstream infections (CLABSI)
after central venous catheterization (CVC) in critically ill patients in the intensive care unit (ICU), as well as the main
cost of nosocomial infection prevention and control. By comparing these two costs, the medical personnel to pay more
attention should CLABSI prevention and control from the perspectives of medical quality and economic benefits, and

promote the implementation of prevention and control measures. [Methods] Cluster sampling was used to select 126
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critically ill patients who underwent CVC in the ICU of a tertiary traditional Chinese medicine hospital from January 2021
to December 2023, including 65 cases in the CLABSI group and 61 in the non—CLABSI group. Patients’ data were
retrospectively collected from the hospital medical records, including the disease type, gender, age, length of hospital
stay, outcome, and hospitalization expenses. The costs of different hand hygiene methods and differing approaches to
environmental cleaning and disinfection were analyzed and compared. [ Results] There were significant differences in the
length of hospital stay (Z=-5.35, P<0.05) and total hospitalization expenses (Z=-6.79, P<0.05) between the CLABSI
and non—CLABSI group. Total hospitalization expenses showed significant differences among patients with different lengths
of hospital stay (H=43.01, P<0.05), with much higher median one in those with 60 or more days of hospital stay than
other patients. Greater differences of median total hospitalization expenses were found in males than in females (Z=-3.98,
P<0.05) , as well as in patients aged 60—80 years than in patients of other ages (Z=-5.79, P<0.05).[Conclusions] The
occurrence of CLABSI significantly increases the ICU patients’ length of hospital stay and hospitalization expenses. There
are differences in the costs of different hand hygiene methods and differing approaches to environmental cleaning and
disinfection, but these costs are acceptable compared to the incremental costs directly attributable to CLABSI. Therefore,
medical institutions should attach importance to the investment in prevention and control of nosocomial infections such as
hand hygiene and environmental cleaning and disinfection, formulate practical, reasonable and feasible plans, and ensure

their implementation, in order to avoid nosocomial infections, improve the medical quality, effectively control patients’

length of hospital stay and hospitalization costs, and strive to maintain patient safety.
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®1 FWHEZENENEAPACHE IiE4 . M5% PCT X hs—CRP 7K F L5
Table 1 Comparison of APACHE II scores, serum PCT and hs—CRP levels between the two groups upon admission
[M(PZS_PH) ]

Groups n APACHE II scores Serum PCT hs=CRP levels
CLABSI group 65 21.00 (17.00-26.00) 1.40 (0.50-6.63) 64.25 (29.25-122.35)
Non-CLABSI group 61 15.00 (10.00-21.50) 0.21 (0.06-1.18) 19.90 (2.75-77.10)
A = -3.60 -4.76 -3.90

P = <0.001 <0.001 <0.001

®2 WAICUSBEERMKMERSEZRALR
Table 2 Comparison of lengths of stay and total hospitalization expenses between the two groups of patients in ICU
[(M(P-P,)]

Groups n Lengths of stay/d Total hospitalization expenses (in CNY ten thousand yuan)
CLABSI group 65 37.00 (22.00-66.00) 28.06 (16.69-47.68)
Non—CLABSI group 61 17.00 (11.00-26.50) 9.57 (5.58-14.53)
VA = -5.35 -6.79
P = 0.000 0.000
B 98 R T>2 k3
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Table3 Comparison of total hospitalization expenses among critical patients with different characteristics in CLABSI group

[M (P,~P,,), CNY ten thousand yuan |

Total hospitalization

[tems Categories n ZIH P
expenses
Male 47 29.20 (18.00-51.67)
Gender -0.82 0.412
Female 18 21.84 (12.33-59.38)
0-20 3 17.51 (17.51-34.65)
Age ranges/year 21 -60 16 28.34 (16.08-36.17) 1.42 0.493
>60 46 28.63 (15.79-70.39)
<31d 26 15.52 (10.82-21.24)
Lengths of stay 31-60d 21 28.06 (19.59-38.45) 43.01 <0.001
>60 d 18 88.75 (51.86-107.22)
Discharge 44 42.10 (17.89-74.53)
Regression outcome -1.47 0.141
Death 21 23.02 (16.28-38.45)

F4 WARESEICUERESERSEALR

Table 4 Comparison of total hospitalization expenses between the two ICU patient groups with different

characteristics [M (P,-P,,), CNY ten thousand yuan |

Groups CLABSI group Non—CLABSI group Z P
Gender

Male 29.20 (18.00-51.67) 9.66 (6.47-17.44) -4.85 0.000

Female 21.84 (12.33-59.38) 7.82 (4.82-11.79) -3.98 0.000
e

0-20 17.51 (17.51-none) 9.15 (4.19-18.62) -1.43 0.154

21-60 27.33 (16.08-36.17) 9.74 (5.90-16.41) -2.88 0.004

>60 28.63 (15.79-70.39) 8.43 (4.73-14.34) =-5.79 <0.001
il e

<31d 15.53 (10.82-21.24) 7.63 (4.79-10.88) -4.64 <0.001

31-60 d 28.06 (19.59-38.45) 17.44 (12.88-23.44) -2.26 0.024

>60 d 88.74 (51.86-107.22) 38.57 (24.85-89.60) -1.94 0.053
Tl o (G

Discharge 23.02 (16.28-38.45) 8.89 (5.19-12.36) -6.65 0.000

Death 42.10 (17.89-74.53) 23.44 (10.34-62.63) -1.25 0.213
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Table 5 Comparison of total hospitalization expenses between catheterization times and catheter retention durations of

patients in CLABSI group

[M (P,~P,,), CNY ten thousand yuan |

CVC catheter Categories n Total hospitalization expenses Z P
<2 34 17.64 (12.33-24.61)
Catheterization times -5.85 <0.001
>2 31 43.69 (34.65-98.84)
Central venous <34 40 24.59 (15.52-41.19)
) -1.95 0.051
catheteration days >34 25 38.45 (18.56-99.15)

%6 CLABSIAZEARRFREEERNKINEREZALER

Table 6 Comparison of lengths of stay and total hospitalization expenses among different pathogens of patients in

CLABSI group (M (P,=P,) ]
[tems n Total hospitalization expenses Lengths of stay
Multi—drug resistant bacteria 26 42.34 (19.17-86.48) 51.50 (26.50-86.00)
Non—multi—drug resistant bacteria 39 21.70 (14.28-36.20) 32.00 (19.00-53.00)
ZIH = 8.25 4.39
P = 0.004 0.036
x7 ARFIDEFAXHEFHAESH
Table 7 Analysis on economic costs for different hand hygiene methods (yuan/time )
Sterilized ~ Medical Disposable
Hand Hand Tap
) i surgical latex paper hand o In total
Hand-cleaning methods wash—free gloves 1 sanitizer  water
gloves 1 gloves 1 towel 1 (yuan/time)
disinfectant pair/time 2 mL/time 1 L/time
pair/time  pair/time piece/time
Hand sanitizing
0.07 0 0 0 0 0 0 0.07
(2 mL/time)
Hand cleaning with running water 0 0 0 0 0.03 0.03 0.01 0.06
Sterilized surgical gloves 0 2.4 0 0 0 0 0 2.4
Medical latex gloves 0 0 0.35 0 0 0 0 0.35
PE gloves 0 0 0 0.03 0 0 0 0.03
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Table 8 Analysis on economic costs for environmental cleaning and disinfection program [ yuan-bed-day™' |

(Chlorine—contain-
Environmental clean- =
) o i ing disinfectant 50
ing and disinfection

mL/time + 1X 10

Chlorine—containing
disinfectant 50 mL/

time + non—woven

Antiseptic Wipe

Compound quater- ) Economic costsin
i Hydrogen peroxide
nary ammonium total /

1 piece /time X 10

times ) fabric 1 piece/time  salt 1 piece/time (yuan-bed™-day™)
times . times
x 10 times X 10 times
Twice/day 1.4 0 0 0 1.4
Twice/day 0 3 0 0 3
Twice/day 0 0 3.5 0 3.5
Twice/day 0 0 0 8.7 8.7

50 mL of disinfectant is required for each soaked piece of nonwoven fabric or small towel.

QBRI S B TR)TH 3 7 S 1 I RIS0R
DATEAS AR SCPRE e b iy T A4

T AL A3 AT AN [R) 00 P 58 8 155 T 75 7 28 I s [a]
A FRAT R BLAS RO T RAER R A b A7 3 22
5o AN ENEA/NED SIS, 8RR 1
At 1] B A 4351 24 25 min A1 21 min. 25 5874 7 70 i
B TCYi A 07 1A I R) L W Ay g sk, {EL P 2 R e 2
AR AET AR o M — R (2 G 2

W el A SR T ), B K I T JRAR 24 0 18
min, If )R AL (F9) .

P A — R VBT BRI I 7R 22 57 A BER
EEATTY A Ak TE] A 33006 i v g 4t R 2 ARG
RO HAEEE S P, FE I R 3 el 2 5
SR, P AR TS o TR] AR 22 T A AT BE ) S B
FIREE , A M TR B IR BT , £ TARRCR
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Table 9 Analysis on temporal costs for environmental cleaning and disinfection program

(minute-bed ™'+ day™")

Chlorine—contain-

(Chlorine—contain-
Environmental clean-
) o i ing disinfectant 50
ing and disinfection

mL/time + 1 hand woven fabric 1

ing disinfectant 50

Antiseptic Wipe

mL / time + non—

Temporal costs
Compound quater- )

) Hydrogen perox- in total
nary ammonium

times towel) X 10 times piece/time X 10 salt 1 piece/time ide 1 piec'e/time e
times X 10 times % 10 times
Twice/day 25 0 0 0 25
Twice/day 0 21 0 0 21
Twice/day 0 0 18 0 18
Twice/day 0 0 0 18 18
3 4t % Be s Ta], F WG I T BES7 20, 45 8 K

3.1 EEERHM
TEXT ICU TEE f2 3% CLABSI (1 T A 28 3% 22407
iR AT B CLABSL ) & A4 3B B K T B & B 1E

IR TR N DS F i (=

B, AR CLABSI A% 41 Fl19E CLABSI
2 FEANG DL 5 G PRAE AR EAT T . 38 2 A
Ko, F6411 &% BX CLABSIZH A9 APACHE 11 #-43 X 1.
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