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Background:

Bloodstream infection takes long hospitalization, high medical costs,
and extra mortality rate. However, bloodstream infection is the important

public health issue in Taiwan.
Object:

To assess the extra length of stay, medical costs, complications, risk

and deaths attributable to bloodstream infection.
Design, Setting, and Participants:

A retrospective matched cohort study included 165 hospitals between
2006 and 2009 was performed. Matching (1:1 ratio) was based on
hospital, admission specialty, gender, age (within 5 year), serious illness,

and length of hospitalization prior to bloodstream infection onset.
Main Outcome Measures:

The excess length of stay, medical cost, complication, and death
between the patients with (n=10,166) and without (n=10,166)
bloodstream infection were compared. Wilcoxon sign rank test and
conditional logistic regression was performed for continuous and
dichotomous outcome, respectively. Survival analysis was performed by

Cox proportional hazard regression to determine the hazard ratio and 95%



confidence interval of the matched pairs.
Results:

Patients with bloodstream infection had a longer hospital stay
(difference of median was 8 days), higher medical cost (difference of
median was 114,350 points), higher 1-year mortality (51.4% vs 28.0%),
1-year chronic dialysis dependent (4.1% vs 2.1%), 1-year liver cirrhosis
with complications (1.7% vs 0.6%), and 1-year chronic ventilator
dependent (15.9% vs 6.0%) than patients without bloodstream infection

(all ps<.0001).
Conclusion:

Bloodstream infection poses a significant threat to patients and
society not only during hospitalization, but long term impact after

hospital discharge.

Keywords: bloodstream infection, medical cost, hospital stay, mortality
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BAERTHEET Ghp A BIL 0 - < FRREAME R E S
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ffep B2 ¥ 7 * 5 Kolmogorov-Smirnov ¥ f 144 218 3 2+

¥ A AT (p<O1) » Tl F A T4 2 ¢ ilicfon A = E

2r 21

(interquartile range, IQR) » % ¥ #1E &+ # F1+ @ 2P 7K

=
-4

P~ 111 B %] e ¥ (individual matching) » 5L 27 & & %] 1Y

Wilcoxon signed rank test 4 37 § %58 (bl4efife < 22 F R j *)

Pt

4 conditional logistic regression & 4 47 2 &~ 55 %38 (s]4o5+ = frd <
(R RS N SN NN RN A =t g )
12 Cox proportional hazard regression %4 17 £ log-rank test #& Z_- # {s
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3.2 pr¥t

Folgyita R Ao A st AR Dk BB AT o JI
A g TNIS 5ot & fh i g o 4 % 14,887 4 > & 3% e e
10,166 * » & 7 fe ¥t 5 68.3%  H ¢ 70%cipt 4 B % AR 4
BRenifep LT EpN > §o30%AFep HEAFEAL ET]
EP o FF A AR ERE FEFE Y cE g s E N
Frpue LI B R Y o d AP ERgEE L
AT B ERE(E5 ) N R F A E A G AR
BAXHME Gfep P ERFEITE AEAL E P "}l—," S A 1V B AR
$enwulH o f B LR ot o fe k@ F (p<.0001); fe &
ERE S GRS 2B (p<0001) 7L 59 HR) A o B E AR B P

R R A A B T E IS B 2 FefiE AR R
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ER Rl ik Ry S

& 74 e $ (%) Apeg(%) AR
n=10,166 n=4,721 p value
Frk s <.0001
¥ g 4,826(47.5) 1,928(40.8)
W F IR 4,562(44.9) 1,994(42.2)
R 778(7.7) 799(16.9)
s % <.0001
2 3,612(35.5) 1,239(26.2)
z 6,529(64.2) 3,469(73.5)
% % 25(0.3) 13(0.3)
JERS) <.0001
g 6,483(63.8) 2,839(60.1)
* 3,683(36.2) 1,882(39.9)
E#5 () 0 ¢ =#&(IQR) 70.24(24.3) 68.30(26.9) .0003*
P f Ve () ¢ =#(IQR)  270,298(410,097) 476,180(641,309)  <.0001"
A= #co ¢ =#(IQR) 29(30) 52(56) <.0001°
B4 X #ic ¢ = #(QR) 12(14) 31(39) <.0001°
£ (m)
- R 7,143(70.4) 1,200(29.1) <.0001
B (1) 2,382(23.5) 1,779(43.1) <.0001
BIET % (4) 221(2.2) 471(11.4) <.0001
Bzt A 5 (6) 173(1.7) 263(6.4) <.0001
SRR Y (25) 124(1.2) 251(6.1) <.0001
pHLEAR (5) 66(0.7) 101(2.5) <.0001
wAE L4 HER (8) 18(0.2) 44(1.1) <.0001

a: Wilcoxon rank sum test
b: SRwit 1l
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Z0 2 g R B RO b ) bR A s A (BHR )Fedt F]F 2 0t

SRR S B (%)  PLELR Rum A (%) R
n=10,166 n=10,166 p value
Frk = 1.00
¥ g 4,826(47.5) 4,826(47.5)
W F IR 4,562(44.9) 4,562(44.9)
R 778(7.7) 778(7.7)
e 1.00
g 6,483(63.8) 6,483(63.8)
* 3,683(36.2) 3,683(36.2)
E#5(R) 0 ¥ = #&(IQR) 70.2(24.3) 69.9(24.3) 0.55%
ﬁ%%@(g%f
EEXGR 7,143(70.4) 7,143(70.4) 1.00
B (1) 2,382(23.5) 2,382(23.5) 1.00
BT B (4) 221(2.2) 221(2.2) 1.00
Bt A (6) 173(1.7) 173(1.7) 1.00
R (25) 124(1.2) 124(1.2) 1.00
pHALEAR (5) 66(0.7) 66(0.7) 1.00
WAL E A d MR ¥ (8) 18(0.2) 18(0.2) 1.00
D e ()
mF (02) 6,430(63.3) 6,430(63.3) 1.00
‘34 (03) 1,690(16.6) 1,690(16.6) 1.00
oz ek g (07) 546(5.4) 546(5.4) 1.00
A (12) 322(3.2) 322(3.2) 1.00
/] 524 (04) 297(2.9) 297(2.9) 1.00
¥ #L (06) 156(1.5) 156(1.5) 1.00
AL (82) 138(1.4) 138(1.4) 1.00
A5k (15) 126(1.2) 126(1.2) 1.00
AL (08) 101(1.0) 101(1.0) 1.00
A §egfl (09) 95(0.9) 95(0.9) 1.00
s (14) 68(0.7) 68(0.7) 1.00
7\% # (01) 66(0.7) 66(0.7) 1.00
¥w A (05) 66(0.7) 66(0.7) 1.00
A (13) 24(0.2) 24(0.2) 1.00
B (2A) 14(0.1) 14(0.1) 1.00

a: Wilcoxon rank sum test

b: #BriE 1;c B2
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3.3 gﬁ?l‘ =N fm%g( ?%

R LRI R R EN AN EN E N gl R N E A
ez AR dod 3o R R BRI R R Alm A GRS s
(270,298 21+ 110,495 2h)£2 G F = (29 2 - 18 2 ) » 7 [F Flenf 4
£ 3 5 114350 2:(p<.0001) » ¥ jFFlsni it L L 5 8 3
(p<.0001) o & ML b B A DEL(F 5 M~ TS a ) B
B(e R PRERBEpEINREER FR) A LR S
Bxd =t drd iﬁ SRR Lh SR e D R ZEIT - iR
(216,505 g+ 96,270 &) - ¥ fF Flchi- f £ £ 5 85,911 g-(p<.0001) -
s e k(29 v 16 %) VFFleni e A L B 3 10 =
(p<.0001); s ji g & B & § =t A frsr = FrE 2 et B4 AR
Jo & e f g5 (371,350 B0t 139,776 BE) o TR Fhf HEAL B
174,328 2:(p<.0001) > fife = dcs K (30 24+ 22 2 ) 7 [FFeniila
THA RS 3% (p<0001); b njg A B F MR s 5 B B2 pe
$ebB B s A A0 HEHR 5 (385,336 BRit 141,939 B) - Vg
Flenf £ B 5 197,183 ZH(p<.0001) » ffr* #cr k(31 X w22
) FEFFSE A gL B L 6 % (p<.0001) o d gt ek R A

IR DU ETUEIEICES S FE TN S S L
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¥ f TR

23 vk R A BROARE G p A R B AR 2 4B

T

PR B A

n ¥ = #(IQR) ¥ = #(IQR) 137 =#(QR) pvalue®

7of b ¥ (sk) 10,166 270,298(410,097) 110,495(192,596)  114,350(309,769)  <.0001
ek fE

g P 6,555  216,505(345,664) 962,70(168,229)  85,911(256,227)  <.0001

7= 1,766  371,350(461,020) 139,776(249,761) 174,328(388,936)  <.0001

Hp e 1,844  385,336(474,066) 141,939(237,241) 197,183(372,174)  <.0001

EREES 3 10,166 29(30) 18(22) 8(21) <.0001
Ik A5

g P 6,555 29(29) 16(20) 10(20) <.0001

7= 1,766 30(31) 22(25) 3(20) <.0001

Hw e 1,844 31(33) 22(23) 6(21) <.0001

a: Wilcoxon sign rank test
b: dip s P E Ik

Co# I BY AL BRI R F
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w3 #3(15.9% 4 6.0% > 25 5t 5 2.98 0 95%
B % B=270-329) ¥ jFF> g FenE At AR 5 9.9%; H =
TRMET % BH(4.1% 2.1% > 2% 5 5 1.98 5 95% 12 ¥ F

=1.67-2.33) » FfFF A iR R At A B 5 1.99% ¥ = LR
i (L7%" 0.6% > =% &+ % 2.95 > 95%¢3 #f % =2.18-3.98) » ¥ 7 7]
e R A E A LR 11% A o n g2 BRLER

¢t

e

ek Bt 3 1.87(95% 1 #F % A =1.76-1.99) > ~ oA
MEABREEA LA LEN DR BEREAR § T OF WL
Fep & A GBegm 4 e
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FASEHA ESITY FEAGRFE S F2 T FEE AV
£ EABE O REALRKBL FET B e
n(%) n(%) A (9% I % )

R GE
T (1) 901(8.9) 1,089(10.7) -1.8 0.81(0.74-0.89)
o T % 2B (4) 418(4.1) 216(2.1) 2.0 1.98(1.67-2.33)
f A2 2 s (5) 20(0.2) 24(0.2) 0.0 0.83(0.46-1.51)
B A4 4 5 (6) 36(0.4) 43(0.4) 0.0 0.84(0.54-1.30)
24 HWEF(8) 23(0.2) 17(0.2) 0.0 1.35(0.72-2.53)
418 (9) 43(0.4) 9(0.1) 0.3 4.79(2.34-9.84)
# 1%.(10) 32(0.3) 18(0.2) 0.1 1.78(1.00-3.17)
£+ 415 (12) 212(2.1) 132(1.3) 0.8 1.62(1.30-2.02)
w2 X 3 #(13) 1,618(15.9) 607(6.0) 9.9 2.98(2.70-3.29)
¥R 5 (18) 20(0.2) 10(0.1) 0.1 2.00(0.94-4.28)
FAT 1 (25) 169(1.7) 58(0.6) 1.1 2.95(2.18-3.98)

&3 3,492(34.4) 2,223(21.9) 125 1.87(1.76-1.99)
£ 5,221(51.4) 2,847(28.0) 23.4 3.37(3.14-3.62)
z 4,945(48.6) 7,319(72.0)

a: conditional logistic regression

b: SRwiE 1l

26



LB g R AR 2 L it dod B o 1L E R B Ml
Wl IF % %4 2(0-18 fk) > 18-45 ki eff i it 7= b L 2.35(95% 1% #f W
¥ =1.66-3.34) » 45-65 & sl i 1t 7= 1L 4 4.13(95% 12 #F T B
=2.97-5.73) » 65 fk vz b R it ;v = b L 6.47(95% 1% #F B Y
=4.68-8.94) © @ s iR FF v Az p B A DB 4 R =
5 251(95% % 4 % P =2.36-2.67) » #F 14 i iR A K BRI WP
GIRF LA cFHELEITHFA R INE R EE AT BT ER
E- e L A L REE R AR A 018 AT AF 4k
R AE A ZEO AT T L g R BAREE S
i 18.94(95% % #¢ ¥ F¥ =11.92-30.10) -

ZESRHCE L R 5 R S R E A I

.%zﬁq*%zg@;ge Yy RGBT ERE L R A TR D

B & DTS o
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205 Edn g AR A2 R e

A e ERES AP SMR¥(95% % #f % )

Ede o R

0-18 659 71 222,032 REF

18-45 1,775 399 545,510 2.35(1.66-3.34)

45-65 5,689 1,950 1,550,592 4.13(2.97-5.73)

=65 12,209 5,648 2,897,956 6.47(4.68-8.94)
FAPmY- 4

2 10,166 5,221 2,226,879 2.51(2.36-2.67)

3 10,166 2,847 2,989,211 REF
N

&8 K

%/0-18 327 18 114,788 REF

¥/0-18 332 53 107,244 3.15(1.85-5.38)

% /18-45 908 136 299,810 2.89(1.77-4.73)

%/ 18-45 867 263 245,700 6.83(4.23-11.00)

%/ 45-65 2,846 636 885,494 4.58(2.87-7.32)

H/ 45-65 2,843 1,314 665,098 12.60(7.91-20.06)

%/ =65 6,085 2,057 1,689,119 7.77(4.88-12.35)

g/ =65 6,124 3,591 1,208,837 18.94(11.92-30.10)

a: f& & i 5+ = L (standard mortality ratio, SMR)
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