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ABSTRACT Objective: To explore the most suitable insertion site for neonatal placement of
peripherally inserted central venous catheter (PICC) according to the evidence-based ACE
Star model.
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Methods: This study was carried out according to the evidence-based ACE Star model in 5
steps, including discovery research, evidence summary, guidelines translation, practice
integration, and outcome evaluation. Based on the results of Meta-analysis, relevant
guidelines, expert recommendations, clinical experience of nurses, and characteristics of
neonates, the final recommendation was formed. A total of 87 neonates in a tertiary
neonatal intensive care unit in Hunan Province were integrated into practice of PICC to
evaluate the incidence of catheter-related complications and one-attempt success rate of
puncture.

Results: The results of Meta-analysis showed that the incidence of complications of PICC
in neonates via lower limb veins was significantly lower than that of upper limb veins (OR=
0.83, 95% CI 0.75 to 0.92, P<0.05). The final result of guideline translation was that PICC
should be performed first through lower limb veins if the lower limb vein before PICC
catheterization was not damaged. The results of integrated practice showed that the
incidence of complications of PICC via lower extremity vein was 17.24%. Compared with
the left lower limb catheterization, the incidence of complications and the incidence of
catheter blockage of the right lower limb catheterization were significantly lower (both P<
0.05). Compared with femoral vein catheterization, one-attempt success rate of puncture
via the saphenous vein catheterization was higher and the incidence of complications, the
incidence of catheter blockage, and the incidence of infection were lower, with significant
difference (all P<0.05).

Conclusion: Saphenous vein in right lower limb could be the most suitable insertion site

for neonatal PICC.
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ACE Star fIf IE A 2y 3¢ B 6 1k 52 B 2 R rpos
(Academic Center for Evidence-based Practice) 1Y % %
Stevens T~ 2004 4F1EZUHE H o 2B IE [R]85 49
RIS LR G . FRIETEAE | R SRR
RVEO S DIR, X 5 TR M PR =AY 6 [
MESRIEL, Wi IR HEZR B s 2 — A T B B “Star”,
TR A I R — AP BR, A R —
MBI — A AFRRAN A PR Y, ACE Star fif
WA S A B S A T L A DL R 45 5 ) 22 (]
MIFHE IR, FEFUEA SRR FEal b, B, Gk
PEIATHACN T, TR 50 AT i B T IR UE A A,
ATl R

HAT, SCT 8 A JLZe oh o w Jik 2 ) i) v i ik
5 4 (peripherally inserted central venous catheter,
PICC)ZF DK A e 4%, JUHIE XS T e bR kit
ST BRIk, FUECR . — ARSI W A L
PICC % il A2 0L 15 16 ¢ B Dk 55 IRk, (AR 5t
TR E TORLE 0 H A A #bORE, S TE ST
M, M LT — A HE, A EIk BRI
WA — 2 F VR G K R R A

Fo 43 B 2E F L Ty AR AR () A, HLAR BT R R K
LREE KA A . AN, AR
BLA R, 2555 ek B PR ME RN R4S 200, N R ik
ZER A R AR B A R AR . AT B 7E R ACE
Star i WE A ORI A2 L PICC 9 fie {4 54 3R A6
FA R IR R A JLPICC B E IR S .

1 MHR5F*

1.1 g

TEREW A S — H R BE 2017 4F 6 J1 2 2018 4F 6
A A ) LERE W4 2 v AT PICC 198 A2 J Lo WE 9t
%o ARUE: DIEBSHAL; 2)4F G PICC % Hil 45
TEH 5 3) AT i 1R s i UL ) B A o7 (b B
Jok el I bR 2R s H R F A RS .
HEBRARAE : V)™ FE AT OB 2)™ EEEIN )
RERREATAT 5 )N A R i 2 HFNE IS
FRENCAR . SRR . AL T IR KA T PICC
B 87l AL, HA B aspl, a2l k23~
40(32.55+3.71) )8, HARTE 0.83~3.20(1.60+0.60) kg,
WA AE R IL 47 ), A B AR 0.80~3.60(1.64+
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0.67) kg, & & B A KE0~30(8.16+£5.35). ABiiL
Wre FLEJILT716), WUMAE 26, BR300, H 4
B2, FrALER 5, IEAE L L, i
W 3001, ASBIFIEC ARAT R AR B e R A
T Lot

1.2 7k
1.2.1 Pl AL

fifi FH PICO My 7 XTI N A HEA TR, 5T
N 20 25 K RSt Y PR A A . Bk . P(Population,
Patient, or Problem) 2 7~ [0) F5 & X 1) %f . —— i A4
JL o I(Intervention) & 7~ Wi 4% 2 —— 28 °F Bk Ik A7
PICC. C(Control or Comparison)Zé/~ X} FiZ——%2 |-
B E kAT PICC, O(Outcome)F/n4h mtetn, Hlf5—
UCHEZERILIN A . JF RAE(FRbk R . B . S8
SAL . B, SNE . REWIR) KRR,

122 B4 A

IR ZE AT IR AR A TIE SR 25 & o AR PICO i
SNAIEUERL L, AR BEAT SCHRK 2 . 40 A SCHR BT it
WM BRI . Geit e ab s, HEARTJ5 kPRI
SCHR6] o
1.2.3 #3575

GEALERSIER . MCHEE . BREWLLK
PN GRS, B AL,

1.2.4 o2 %

R 5 1 DT S ) e 2 WU R X 4247 PICC
ZHE 2 45 5 75 PICC & 4 WE A& 0 97 & 45 % A= JLAT
PICC, #% FRHIKATPICC, 7EEA AL, A3
BILPIES . B, RS R RAT, eI
REIRE AL BT Y 1.9F PRI 45 2 42, (35 & BD A \)) 14
P U s e W A sl GHe A m L, PPAL R
JUTT Bk, R Rk S e ik Ve A 2 0 Rk
R M O AR, ML R, fi
TFEOR TR SR T ORFFE R — S R b, W B H ik
AT, DI T R OE 1) R IR R
SN MR EE R B A R SE PR B . AR BE R KRR
HDKAE Ay A SRR K, H T OB kG o Y R
AT LA WL, IS AAEFIK T 60 B9 0.5 cm kb £
BIRT s SRk £ BRIk ol B8 i 2e g bk, IR A
o 2 00 P AR R i e R AN R, S KT\ A =[]
FARE Ry 450, 5 OCRERRART . WAL, S T iRE R
V- DA FE 53 7 i JBCR K 2 PR AL , 4R AR AE AR LI
T ZERN LS T I — /L, DAIE BRIa R 2R
KL, PRI AT g — T B, MZAE
WralE B 2R ) 2E K & 2.0~2.5 cm AL BRI R 230
2 P ERIKAT PICC, Bk St # bk, FLUC IR

Bk . BIE R ER K . BAREERIEL R SE
SCHR[S] o
1.2.5 & R

AT LR — SRR D% . BRI I
KIEERIRR . B . T . SERM)EERE
) SE =g AN

1.3 GitEabiE

K H SPSS 18.0 Gt it i r it 2 b s IE
O T OB A B AR E 22 (vts) R, THERRE
B (%) Frr, 2200 AR H 2 K5 95 5% Fisher” s i
YIMETE s RIS /K HE AU 0=0.05, P<0.05 k255
Bt #E L,

24 B

2.1 EENSHER

G 17 T 2R L T A LS R KA T
PICC #4524 T B k17 PICC B8 1 3 Kk IE k=
o gy A A L4 79049, LR R KL AT R ik
1530 h 3 296 F11 494 5] . 22 Rk, A FAY
[BAFFE TP B ST 57 B (P=45%, P=0.02), “RH
[ 52 SOV RL AT, SRR B A LA T IR
1T PICC B8 MY I AOE & A R i T2 F Gk T
PICC B & M LA kA% (OR=0.83, 95% CI: 0.75~
0.92), ZERHGIAE L (P<0.05, K1),

FH - X9 A 17 TR 00T K B R 2
SRR KRR EARXFRP . B E TR (E 2),
R BTN A BT FEA T R RAMPT o AEJEA T R
SERTEE, B MBR Y, 45 R L MER Ma
SO TGS Ge T S Bk H v B A AR AR (=
19%, P=0.24), {HZEFGHEER RN, i Rg
T RCHRIKAT PICC BAE WIT KA K AR W E T4 L
Jis # ik (OR=0.81, 95% CI: 0.73~0.90, P<0.05; [l
3), ULHHZE A HT 4 SRR e AT

22 BIFTLELER

2 [H % i $7 +- 13 2 (Intravenous Nurses Society,
INS)TE 2016 4E it i 92 e A8 B> 48 1 . B PICC 1Y
SERIFERAL e B, R R AL, i s
BRDK . SKERIK . IR RN L K, b B R K
e AR A LRDLE B, BRI LT R
PR ER KRS IE B ER k. 22D s A &
PL D7, H&#iA: JLPICC & ik HA 8~164F
PICC AWM ERHP AL . SAP AR
K2 T BCH kAT PICC, eAh, ML TR, #HAJLE
I RAEZIREN N7l Y QLT /N & T VA

©Journal of Central South University (Medical Science). All rights reserved.



$ET ACE Star UL RS A L SN Tk SR

P L K A AR

WFoC, A

1085

ghfr PR

lower extremity

upper extremity
Total Weight M-H, Fixed, 95% CI

Study or Subgroup Events Total Events
Hoang 2008[11] 2 107 93
Bulbul 2010(8) 12 21 44
BRI 2012(21) 10 52 25
$PEFT 2012(20) 27 62 23
W4T F 2013[18) 14 54 13
Wrightson 2013(15] 53 252 102
Jain 2013[12) 24 72 a7
ZH 2014[5) 17 92 30
BREs 2014[16) 18 60 22
OEEE 2015(22) 19 59 2
Ma 2015[13] 15 40 14
Callejas 2016[9] 21 149 15
Bashir 2016(7) 61 234 186
] 2016(17) 4 44 4
B3EE 2016(19) 10 48 46
Goldwasser 2017[10] " 44 38
van den Berg 2017[14] 42 104 124
Total (95% Cl) 1494

Total events 379 987

370
99
75
40
74

374

239
73
60
59
89

471

593
40

236

129

275

3296

SIFTEUR L HRREN PEARER
Lo e LR R, AT F S 45 R Dy . B E LA

7.1%
2.6%
3.5%
4.7%
1.9%
13.9%
6.8%
5.7%
37%
3.5%
1.5%
9.3%
17.8%
0.7%
26%
3.3%
11.5%

100.0%

JCPICC B AT e Ik E g B IR SRR R I 0, DIy
HIEL T G T PICC,

Risk Ratio

078 [0.51,
1.29(0.84,
058 [0.30,
0.76[0.51,
1.48(0.76,
077 [0.58,
0.92 (0,63,
0.45(0.27,
0.82(0.49,
0.90 [0.55,
238(1.28,
058 [0.38,
0.83 (0,85,
0.91(0.24,
1.07 [0.58,
0.85 [0.48,
0.90 [0.69,

Year

Risk Ratio

1.19)
1.98)
1.10)
112)
2.88)
1.03)
132)
0.75)
1.36)
1.50)
4.46)
0.88)
1.06]
3.40)
1.97)
1.51)
1.17)

2008
2010
2012
2012
2013
2013
2013
2014
2014
2015
2015
2016
2016
2016
2016
2017
2017

0.83[0.75, 0.92]

1, 95% CI

Heterogeneity: Chi*= 29.21, df=16 (P = 0.02); F= 45%
Test for overall effect: Z= 3.56 (P = 0.0004)

B1 #FHEJLPICCARESE

00 01 10
Favours [experimental] Favours [control]
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Figure 1 Result of Meta-analysis for comparison of complication rates of PICC at different catheterization sites in neonates
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Figure 2 Funnel plot of comparison of incidence of

100

complications of PICC at different catheterization sites in

neonates

23 BELKRER
2.3.1 —RF R w2y H
ﬁﬁﬁ%ﬁih%?%%%ﬁmaiﬁ$nm
WEERI LY, — IR R 83.91%., HE G
mﬁxﬁﬁﬁﬁﬁﬂﬁﬁlwmﬂ%£ P(FER
st ;TR RE R EfK), HARIIN T T EFRbk, B
T17%98.85%. 4 KB kAT PICC B4 1) — R 28l ik
DI T4 B HR AT PICC I — IR R R, 225
AT L (P<0.05, K1), £ FRA T RCEE
M —RZERI NI R AL, 2R T4t 4= L (P>0.05,
#2). WK AR E L S AEIAR R AR 1A 8 ) L4 = [a]—
WO T R R 2= F L% E (P
0.05, #£3),

lower extremity  upper extremity Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% Cl Year M-H, Fixed, 95% CI
Hoang 2008[11] 2 107 93 370 72%  0.78(0.51,1.19] 2008 =l
Bulbul 2010(8] 12 21 44 99 2.6% 1.29(0.84,1.98] 2010 5] B
BRI 2012(21) 10 52 25 75 35%  058[0.30,1.10] 2012 —
$PEFT 2012(20) 27 62 23 40 48%  076(0.51,1.12] 2012 =y
W4 F 2013[18) 14 54 13 74 1.9%  1.48[0.76,2.88) 2013 o
Wrightson 2013(15] 53 252 102 374 141%  0.77(0.58,1.03] 2013 E
Jain 2013[12) 24 72 87 239 6.9% 0.92[0.63,1.32] 2013 e
ZH 2014[5) 17 92 30 73 57%  045(0.27,0.75] 2014 v
BRgs 2014[16) 18 60 22 60  3.8%  0.82([0.49,1.36) 2014 —
S5t 2015(22) 19 59 21 59  3.6%  0.90(0.55,1.500 2015 =
Ma 2015[13] 15 40 14 89 0.0%  2.38(1.28 4.46] 2015
Callejas 2016[9] 21 149 15 471 95% 0.58(0.38,0.88] 2016 =
Bashir 2016(7] 61 234 186 593 181%  0.83(0.65 1.06] 2016 =
25 2016[17) 4 44 4 40 0.7%  0.91([0.24,3.40] 2016 ———
B3EE 2016(19) 10 48 46 236 27%  1.07(0.58,1.97] 2016 =
Goldwasser 2017[10] 1" 44 38 129 3.3% 0.85(0.48,1.51] 2017 T E
van den Berg 2017(14] 42 104 124 275 11.7%  090(0.69,1.17] 2017 e
Total (95% Cl) 1454 3207 100.0%  0.81[0.73, 0.90] ¢
Total events 364 973 ) ) z y
Heterogeneity: Chi*=18.47 df=15 (P =0.24), F=19% .01 01 10 100

Test for averall effect: Z= 4.04 (P < 0.0001)

3 MiEMaE"HAREFEILPICCAREE

Favours [experimental] Favours [control]

EWMHARERERLBNEESNER

Figure 3 Result of Meta-analysis for comparison of complication rates of PICC at different catheterization sites in neonates

after removal one study of Ma et al™”
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R1 FEHREE-RFRBMDERFRELERILE

Table 1 Comparison of the one-attempt success rate of puncture and incidence of complications of different catheter veins

. et . IERAE/H(%)]

A0 i CUEREAMBION TR e SewE BE SRR
KEAHHK 65 59(90.77) 7(10.77) 5(7.69) 1(1.54) 0(0.00) 1(1.54)
ek 22 14(63.64) 8(36.36) 2(9.09) 3(13.64) 3(13.64) 0(0.00)

r 8.962 7.546 0.043 5.485 9.180 0.342
P 0.003 0.006 0.835 0.019 0.002 0.558

R2 ATHEMATHEE -XFRRNERFRERERLE
Table 2 Comparison of the one-attempt success rate of puncture and incidence of complications of right lower limb and left

lower limb catheterization

) SR

A " TR OIE Wik E'Fﬁ[a@ﬂ;%)] B SRS
AR 53 45(84.91) 5(9.43) 3(5.66) 0(0.00) 1(1.89) 1(1.89)
72 F I 34 28(82.35) 10(29.41) 4(11.76) 41176)  2(589)  0(0.00)
XZ 0.100 5.794 0.381 4.129 0.156 0.649
P 0.772 0.021 0.425 0.021 0.558 1.000

R3 FAHAREEE - XRFRRINERHLEL ERLE

Table 3 Comparison of the one-attempt success rate of puncture and incidence of complications with catheterization at dif-

ferent birth weights

e FELARE/BI(%

205 n — R/ [1(%)] freTY e E.Fﬁ;& i#;%) ] =TTy
AR A AR 47 39(82.98) 12(25.53)  5(10.64) 3(6.38)  3(6.38) 1(2.13)
AR AR AR A 40 34(85.00) 3(7.50) 2(5.00) 1(2.50)  0(0.00)  0(0.00)

Y 0.065 4.924 0.323 0.121 1.075 0.001
P 1.000 0.044 0.445 0.621 0.246 1.000
232 FAE £, LUl AR LT B kAT PICC &4 4]

87 1125 N & # kAT PICC B8 A= )L 15 191 & A=
PICC HHIIFRAE, BRARN 17.24%, HEIkR
T4, FEEEAG, BY3G], FERA . 5%
JREH KB A A L, 2R R B KB A 1 I R S R A
ROFEEELRERABY LR, ZRA5%
PerE () P<0.05, #£1), S5EFHRESEML, £
TCE I AR B R A N R R
I, ZRAGIFE LI P<0.05, F#2). W4
TR LI I R B R A TR AR s AR R L,
25 A G B L(P<0.05, #£3).

3t g

RS LA R R BT AR L T KGR kAT PICC 1Y
— YRR T F N 83.91%, 5 HAAFFEIe 4 A

TR, (EAFIGERHES o BLAh, ARMEA LS AR
T HCFR K Z 18— R SR B R AP 22 5, KB
kAT PICC B4 Y — U 28 3l i ) %2.(90.77%) i T 48 1k
H kAT PICC 19— R 5 il I TR (63.64%) , 25 5% LUK
A G R L (P<0.05). X5 Z 5554 1 H
Az LT R kAT PICC I 1 i K B i kAR 4% . {H e
FARMF I AR SE RPN IRBFSE, BB AR R H
A L2 K BR#E kAT PICC 5 2 B kA T PICC — Ik 2l
BB XT IR SE, AR T 5 2 0 58 A B IR
WF5E HAIE 52 3% — 25 8 . Richter 25241 — 357 [a] Ji 14: BA
FIWFFEAN A 28 1147 O IEBE I (B A= L, 25 R R 3N
FEM P 515 T Zedm v 1R R MEFR kAT PICC B4 1 —IK
PEZE LTI R IK 92.0% . BEHEAH ECINS 43 i I 1A B
s LA e kAT PICC, i 39 i )L — vk b A
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), HIRIE 90.7%. 5k SR m] ST 5 ]
il Mk 25 SN B A L R A A R L
AT 4 T 452 32 2 R Dk PICC B4, HY R &4
PICC FAF MO IF R AE . AHIFTE 45 5 o 2 R bk
17 PICC W — R ZE I B TR AR 63.64%, KT Likbt
FEMIEE S . X 0] RES R DK Y 2 ) A R PR O
AHIF I B PR 0 S T vt B K, PR T L A A 2
S, W VT IR KRR LY, s R e Dk AT B R
FoOr, Gy, PRI TR L

AHFFE Hp T AR J L T B kAT PICC B A i B
KRN 17.24%, FFRAE R ANE LS Z 50575204,
R—3, BIFRIE R REARR BEWACEG TS
LB KBRS i) Z | A, 25 A511
RN P<0.05); £ TR KEFEIKES R SIFE
iE K ARG T A . IR KA ) B R
KR R EE T 5B A LA T kAT PICC
A B AE W & AR O, EUCFE IR IR B3 A= JLAT
PICC B S S £ AT T R BRIk 22 il . BEAMRAR
A LA 5 AR A R LA RORE B ke A
A2 G2 5 X (P<0.05), {EARAR H A48 L
I i K #(25.53%) e T AR AR A= R B DL 4L
(7.50%), ATRES FANHZEA K. DG AR E L
M /N, ZERIERE RGN, — Wk 28 R T R A1,
Xof [F] — I 7B SR A5 22 Yk 5 Ik 230 o) 2 %o I 2657 PN B i AN
W) F2 B A 040, ol A RE AR M, IMAY R4 . AR,
SRV RS, METEIG I 2R A AR AR L i i A
w, MR, HERIEAL, 5 &R hEER
G IS A ZE DL R OMAR A FEE SRR )RR AR HE A A
LT B L PICCHIEMINE SR, MimINEFER
R R i YR R ER R 2

AHEFE R 4 B kA FEIEIE, KAERHK4.60%,
T 2R oE0s HGE S5 R, Xl AE S5 A HA
G152 T PICC I 6o Ky A EE PICC 451
FEE TG R A9, 3P BT T it A e ) B4
FAER TR, Ak 85 1 A L2 T I ik
fTPICChrufEfb P . SA M EEMIL, 22T
BN FEEER AR S LW SO AR
R KATREA, W ERARMTRY, AR R F KL
EAEEN, HZERE S ER K88 BB K JE d2Ea,
AIRESZ B, ST A S W T R AR
mTATIES . REkEE N SERELERS
TREFPKERS, X0 A5 A58 I bk — K 25 )
YRR T RIEEIKA ¢, R 20 S keEE
SR ML/ R L BB, AR TE B . KR bk
A I B R B AT R ER DK, XS Tsai
EORRE SR8 W IR, ATRE SR LA

JECERIKAT PICC I, ZERIFRALSRITALI T . BIE, %
Gy R/ MBI Y g a0l

Zi b, WA LG T BE kAT PICC 19 & AE B &
HRART48 eIk AT PICC.,  H Y434 L2 T i
kAT PICCHT, AS[w) B A 2 (8] I KA 1) & A= 32 A7
TSR, ZRBEFIKAT PICC BY— Rl lh %R . &
R FE R A ARG B A R R T4 B kA T PICC
247 T AT PICC S8 35 %8 )k A2 AR T 4 42 N AT
PICC. #UIGIRE A T KB ## kAT PICC.
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