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[Abstract] Objective To explore the incidence of catheter-related bloodstream infection (CRBSD) in the process of
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intravenous infusion therapy through midline catheters (MC) and peripherally inserted central catheters (PICC) by
Meta-analysis, so as to provide reference for clinical prevention and treatment of CRBSI in the process of intravenous
infusion therapy. Methods Web of Science, PubMed, Scopus, Embase, Cochrane Library, ProQuest, China
National Knowledge Infrastructure (CNKI), Wanfang. VIP and China Biology Medicine (CBM) were searched to
collect the related studies of CRBSI in the process of intravenous infusion therapy through MC and PICC, the
retrieval time was from the establishment of the database to January 2020. According to the inclusion and exclusion
criteria, two researchers independently searched and screened literatures as well as evaluated and extracted data,
Revman 5. 3 software was used for analysis. Results A total of 15 studies were collected, involving 34 235
patients, incidence of CRBSI in MC and PICC groups were 0.58% (43/7 392) and 0.53% (142/26 843) respectively.
Meta-analysis showed that incidence of CRBSI in MC group was lower than that in PICC group (RR = 0. 63, 95%CI
=0.43-0.93, P=0.02). Except that there was no significant difference in incidence of CRBSI between MC group
and PICC group in other country subgroups (P>0.05), incidence of CRBSI in MC group was lower than that of
PICC group in Chinese subgroup (RR=0.21, 95%CI=0.07 — 0. 64) and American subgroup (R=0.53, 95%CI =
0.31-0.89), but in British subgroup was higher than PICC group (RR =3.67, 95%CI=1.18 — 11.37), diffe-
rences were all significant (all P<C0. 05). There were no significant differences in the incidence of CRBSI between
MC group and PICC group in adult subgroup and other subgroups (all P=>0. 05). Incidence of CRBSI in MC group
was lower than PICC group in randomized controlled study subgroup (RR = 0. 12, 95% CI =0.02 - 0. 66, P =
01), but incidence of CRBSI in MC group and PICC group was not significantly different in retrospective cohort
study subgroup(P>>0. 05). The overall stability of each study was common, stability among the studies with good
and moderate quality was general, without significant publication bias. Conclusion Meta-analysis on the risk of
CRBSI in the process of intravenous infusion therapy through MC and PICC is firstly systematically reviewed, inci-
dence of CRBSI in MC group is lower than that in PICC group in the process of intravenous infusion therapy, MC is
preferentially selected for intravenous infusion for patients under the same conditions. More high-quality studies and
studies about children are needed to explore the risk of CRBSI in the process of intravenous infusion therapy through
MC and PICC.
[Key words| midline catheter; peripherally inserted central catheter; intravenous infusion therapy; catheter-related

bloodstream infection; Meta-analysis
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Table 1  Basic characteristics of included literatures for Meta-analysis on incidence of CRBSI during intravenous infusion
therapy through MC and PICC
W MC PICC
44 A5 P IF 5 5 (] 0N

FH BH B CRBSICH)D 2% B4 CRBSICH)
Seo 211 (2020) RC %M 2017 4E 11 H—2018 4£ 7 H =18 % 82 0 50 1
Snooks 221(2019) RC [ 2017 4 6 H—2018 4E 12 H NR 43 2 22 0
Tao 21(2019) RC 2016 4F 8 H—2018 4E 9 H 42~75 % 279 3 208 6
X 5EM 241(2019) RCT 2017 4 4 2018 48 3 A 18~75 % 80 0 80 0
a3 131(2018) RC [ 2016 4E 5 H—2018 4E 5 H 60~95 % 50 0 50 0
Ze & fff [2601(2018)  RCT HiH 2016 4F 8 H—2017 4F 8 H 21~80 % 15 0 15 1
XEME 271(2018)  RCT HhE 2016 4 3 — 2017 4E 4 A 5 7 30 R R 68 0 68 8
Xu 281 (2016) RC Z[H 2015 461 H—2015 45 A 19~98 % 200 0 206 2
Lisova [2°1 (2015) RC $w 2013 4F 23~90 % 162 5 167 4
Caparas %1 (2014) RCT Z£[H NR T EZE =6 d 30 0 28 1
Sharp B (2014) RC  KFE 2004—2010 4F 18~47 % 231 0 97 0
Benali [21(2013) RCT fn&gE Rk NR <18 % f1=3 kg 69 0 84 0
Barr ©31(2012) RC #[H 2001 4F 1 1 H—2011 45 A 31 H WA 648 12 43 0
Moureau 41(2002) RC £ 1999 4F 4 H—2000 4£ 9 H 1~101 % 5 423 14 25 707 117
Sargent 133 ( 1997) RC [ 1995—1996 4f W 12 7 18 2
Park 361 (2019) RC ZEH 2017 4£ 3 H—2018 4£ 7 H 1E B 510 NR 510 NR
A 57120190 RCT [ 2015 4 10 —2018 4£ 3 A =18 % NR  1.76/1 000 NR  4.58/1 000
Banton %) (1998)  RC [ 1997 4 10 H—1998 4¢ 1 H NR 44 NR 178 23

T RC Jy [ B RSN WF 52 s RCT S ALY AT 5 s NR O R A dly
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Table 2 Quality evaluation result of included literatures for Meta-analysis on incidence of CRBSI during intravenous infusion

therapy through MC and PICC

A 5T et (43 ANERRE (4r)  ERERE (43 i far (43 ST or Bt (40 B4 1) £+
Seo 211 (2020) 9 3 5 2 1 20 B 17
Snooks 221(2019) 4 1 3 2 1 11 %
Tao [237(2019) 9 3 3 3 2 20 B
X2 2 (2019) 8 3 2 4 1 18 &
fafyg [257(2018) 4 2 2 2 1 11 #%
ZE & Ay [261(2018) 7 1 3 5 1 17 rh i
XA 271 (2018) 8 2 1 3 1 15 rh 4
Xu 281 (2016) 10 3 4 4 2 23 K47
Lisova 21 (2015) 4 1 3 2 2 12 %
Caparas %) (2014) 9 3 4 5 2 23 B 47
Sharp B (2014) 9 3 4 3 3 22 5848
Benali [321(2013) 4 1 4 4 1 14 P
Barr 231(2012) 9 2 3 3 2 1 rh i
Moureau 241 (2002) 7 2 4 3 3 19 o 4k
Sargent 1351 ( 1997) 5 2 3 2 1 13 P
Park 361 (2019) 2 1 3 2 2 10 %
Bt B71(2019) 6 3 4 4 1 18 &
Banton %) (1998) 3 1 3 2 1 10 %

(P =0), % F B &80 B, Meta 20T s MC 240 [RR=0.46,95%CI(0.29,0.73), P<<0.001],
CRBSI B/ 2L T PICC 4, Z R AT E X

MC PICC Risk Ratio Risk Ratio
Study or Subgroup Events Total Events  Total Weight M-H, Fixed,95%CI Year M-H, Fixed ,95%CI
Seol!) 0 82 1 50 2.6%  0.20[0.01,4.93] 2020
X5 i 0 80 0 80 Not estimable 2019
Tao™! 3 279 6 208  9.7%  0.37[0.09,1.47] 2019 ———=
Snooks? 2 43 0 22 09% 2.61]0.13,52.19] 2019
PURERE 0 68 8 68 12.0%  0.06[0.00,1.00] 2018
i 35 0 50 0 50 Not estimable 2018
7R 4 gl 0 15 1 15 2.1%  0.33[0.01,7.58] 2018
Xu®! 0 200 2 206 3.5%  0.21[0.01,4.26] 2016
Lisova® 5 162 4 167 5.6% 1.29[0.35,4.71] 2015 — 1
Sharp®! 0 231 0 97 Not estimable 2014
Caparas™ 0 30 1 28  2.2% 0.31]0.01,7.35] 2014
Benali® 0 69 0 84 Not estimable 2013
Barr® 12 648 0 43 1.3% 1.69[0.10,28.16] 2012
Moureau™ 14 5423 117 25707 57.7%  0.57[0.33,0.99] 2002 -
Sargent™! 7 12 2 18  2.3% 5.25[1.31,21.11] 1997
Total (95%CI) 7392 26 843 100.0% 0.63[0.43,0.93] L 4
Total events 43 142
Heterogeneity Chi2:1§.15 ,df=10(P=0.10) ; P=38% o 0=0 e of i | 1%0 26 5
Test for overall effect : Z=2.31(P=0.02) Favours MC. Favours PICC

3 MC 45 PICC 4 k& 4 CRBSI AR Meta 43 #7 45 S
Figure 3 Meta-analysis result of occurrence risk of CRBSI in MC group and PICC group
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Btk (12 =0),Meta 43 ¥7 8 78 MC 40 CRBSI % 4k % 0.70], WH 4,

i F PICCH, R A Gl ¥ 8 X[RR=0.53,95%

MC PICC Risk Ratio Risk Ratio

Study or Subgroup Events Total Events Total Weight M—H, Fixed,95%CI Year M-H, Fixed ,95%CI
1.2.1
Tao'® 3 279 6 208  9.7% 0.37[0.09,1.47] 2019 ~
X % e 0 80 0 80 Not estimable 2019
] 1! 0 50 0 50 Not estimable 2018
XL AR 0 68 8 68 12.0% 0.06[0.00,1.00] 2018
2R A gl 0 15 1 15 2.1% 0.33[0.01,7.58] 2018
Subtotal (95%CI) 492 421 239% 0.21[0.07,0.64] N
Total events 3 15
Heterogeneity : Chi’=1.52,df=2(P=0.47) ; P=0
Test for overall effect : Z=2.73 (P=0.006)
1.2.2 & H
Seo®! 0 82 1 50 2.6% 0.20[0.01,4.93] 2020
Xu! 0 200 2 206 3.5% 0.21[0.01,4.26] 2016
Caparas™ 0 30 1 28  22% 0.31[0.01,7.35] 2014
Moureau™ 145423 117 25707 57.7%  0.57[0.33,0.99] 2002 -
Subtotal (95%CI) 5735 25991 66.0% 0.53[0.31,0.89] D g
Total events 14 121
Heterogeneity : Chi’=0.88 ,df=3 (P=0.83) ; P’=0
Test for overall effect : Z=2.40(P=0.02)
1.2.3 B
Snooks® 2 43 0 22 09% 2.61]0.13,52.19] 2019
Barr™! 12648 0 43  13% 1.690.10,28.16] 2012
Sargent™ 712 2 18 23% 525[1.31,21.11] 1997 e
Subtotal (95%CI) 703 83 45% 3.67[1.18,11.37] -
Total events 21 2
Heterogeneity : Chi’=0.59 ,df=2(P=0.74) ; P=0
Test for overall effect ; Z=2.25(P=0.02)
1.2.4 HAb K
Lisova®! 5 162 4 167  5.6% 1.29[0.35,4.71] 2015 —
SharpP! 0 231 0 97 Not estimable 2014
Benali® 0 69 0 84 Not estimable 2013
Subtotal (95%CI) 462 348 5.6% 1.29[0.35,4.71] -
Total events 5 4
Heterogeneity : Not applicable
Test for overall effect ; Z=0.38 (P=0.70)
Total (95%CI) 7392 26 843 100.0%  0.63[0.43,0.93] *
Total events 43 142

. 2 - i - } t t +
Heterogeneity : Chi’=16.15,df=10(P=0.10) ; P=38% 0.005 01 1 10 200

Test for overall effect : Z=2.31(P=0.02)

Test for subaroup differences : Chi>=14.58 ,df=3 (P=0.002) ; P=79.4% Favours MC - Favours PICC

B4 MC 45 PICC 4 % 4 CRBSI K 4% [ W4 Meta 4} #r4%
Figure 4 Meta-analysis result of occurrence risk of CRBSI in MC group and PICC group in each country subgroup
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