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Evidence-based Nursing Case on Extended Heparin Flushing Interval for Cancer
Patients with a Chemoport

"Choi, Eun Seok - "Choi, Eunkyung - "Lee, Mi Ju - "Jung, Hye Ryun - 2Kim, Jeong Hye - 'Lim, Eun Young
Asan Medical Center', Department of Clinical Nursing, University of Usan*

Purpose: This study aimed to evaluate the safety and feasibility of extending the flushing interval beyond 4 weeks in adult cancer patients with chemo-

ports. Methods: A literature search was conducted in online databases covering studies published between 2000 and 2021. Four reviewers indepen-

dently performed a quality assessment of the selected studies. Additionally; a single-center retrospective study was conducted, analyzing the medical re-

cords of cancer patients who had completed chemotherapy and continued periodic heparin flushing for port maintenance from January 2018 to Decem-
ber 2022. Results: An assessment of 12 studies using the Scottish Intercollegiate Guidelines Network (SIGN) tool indicated that extending heparin
flushing intervals to 8 weeks is supported by Grade B evidence, while intervals beyond 12 weeks are supported by Grade C evidence. The retrospective
study revealed no significant differences in occlusion or infection rates when extending flushing intervals to 12 weeks compared to the standard 4-week

interval, with a cumulative complication incidence of 3.4%. Conclusion: Extending chemoport flushing intervals to up to three months in adult cancer

patients is safe and feasible, with no increased risk of infection or occlusion. Further research is recommended to include larger sample sizes and to evalu-

ate the potential applicability of these findings to pediatric patients.
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Table 1. Collaborative PICO Framework
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“Vascular access devices’, “Implanted port”, “Hep-

arin flush”, “Interval”, “Frequency”, “Occlusion”, “Infection”,
“Maintenance”, “ARLEE” “SAAWMI” Tz “A2P “7]H}
470190k, A4l L
"Chemoport™[TIAB] OR "Implanted port’[TIAB] OR "Implant-

able port"[TIAB] OR "Port-a-cath"[TIAB] OR "Implantable ve-

“Vascular access devices"[Mesh] OR

nous access port*'[TTAB] OR "Implantable vascular access
device*"[TIAB] OR "Port catheter*"[TIAB]) AND(Time
factors]MH] OR Time factor*[TIAB] OR Week*[TIAB] OR
Month*[TIAB] OR Day OR Interval[TIAB] OR Frequency[TTIAB]
OR Prolonged[TIAB]) AND(Occlusion*[TIAB] OR
Maintenance[TTAB] OR Infection*[TIAB] OR Heparin[MH] OR
Heparin[TIAB] OR Flush*[TIAB]) AND(Clinical trial[PT] OR
Meta-analysis[PT] OR Randomized controlled trial[PT] OR
Review[PT] OR Systematic review[PT])°]TH(Table 1).

. A HO]E{H|0] &

3 AL T A4} glo[H#|o]AF o]g-5to] AlFst
ik 9] glojEHo] AR PubMed, CINAHL, Embase, Co-
chrane& 0] 835} &1t5 XS AMsIR T, <9 7
St A B A B A (http://www.riss.kr) 2} KoreaMed & 0]—9—
of ZyE SFEAIZ BT

7= P C 0
xE AND AND AND AND
=9 Chemoport* Heparin Heparin Maintenance
OR Vascular Access Devices Flush* Flush* Occlusion*
Implanted Port Prolonged Infection*
Implantable Port Interval
Port-a-Cath Frequency
Implantable Venous Access Port* Time Factor*
Implantable Vascular Access Device*
Port Catheter
=LY AREE of Itz of Ik o s
OR Sy HE o7 23
Y ]




INIES

ﬂ]EE_§ Alstar A FAIE SAdl —7—7]142§ 3|1}
At oF RSt & SHlaL, lol= ol
e} ?}%CHE Algkolch AA A Eﬂ_l_’é'(Sy%tematlc review),
A= <+ A+ (Randomized controlled trial), H] 52 T
el A (Meta-

w
K
0ol
g
m A
it
=)

Z 9+(Non-randomized controlled trial),

analysis), 94 A& (Clinical Practice guideline) 5= *@-3].33
7 o BRege] 2 gt o] st MaE XY

= PRISMA(Preferred Reporting Items
for Systematic Reviews and Meta-Analyses)ol] w2} X85} 3Tk
PubMedof|A 763, Embase= 613, CINAHL-Z 103, Cochrane
2 308, S solEol ol 2802 % 179710] £lo]
Hsiglon, 53 EeE Ao 39 At wyHo2
22 AESHS 3Folsto] U} A= BF =204
A7 AE AL F ATAE 2 Yot B
o "ag gale Pqigm# 1) 48 @los 17

oA Xﬂﬂﬁ}‘ﬁ |

5. ZH2 HIEX HII ZAHSZE

HANE B2 A Fgol wat Scottish Intercollegiate
Guidelines Network(SIGN) & 7} =& Al-&5lo] H71519
t} A A0l AL SIGNQ] Randomized controlled trial, XA
& 1ZATO] 79 SIGNE] Systematic review, ZAFAEQI 7
% SIGNE] Cohort study®} Case-control study H7}=T-5 Z¢
7 A gsteic AR Aol BE SIGN BA%E S B
12lo] SYHO = WY F A7A Sl AL Tl
SR, ELA7E s B A I BEES S FHF 2
T2 FoehS =& SIGNS| ZAFE AAE 14+,
I+, 1-, 244 2+, 2-. 3, 4 O|H, l++= =2 A9 FA9] 2+ <
71 AT B0 oAl ol
23 uIstel, /1Y 2 4 WA} ofglolet

E A7 74, A HiE2 T 19, A £

~ Mool ol w
o?"élﬂﬁmﬁc_—a%ft
o H w9 W 6 o
B g O
of vz
o o
i (HSRNY (e}
U oo N Eu)
e i) P
X x i
I < 2
4 4? -
o
< 1R e =
g A
i
o)) -
]
S
=
T

2 " o
z o
£
o}
of,
i)
=)
ool
=2
B
o,

N
L

e,
rO
_?L

1o ko AL Hd o i mde

o
i
flo F%
1 =
5 @
du o
fr [N _|\>ll
i
B
()
i)
|o
nohu

o
rlo
i
k1
(o]

il
O

371 Qh(Table 3). wW2hA] 1641 oA+ & 3¢
|22 EQ] st o777
g 7] Av5H bR dudeh

o
3
o
ox,
Jo
>,
1
)
1o

I 85

-
iy
lo
U
oS,
ox

re
-1
nx
=

s

5=

m

It

N

N

)

ns

el S 852

N
>~

o
o4 —14[21

o oy
B =)
U
Yool
o
o_‘?_,"
Gl >
153
‘éjo—‘
_Ezz
53
12 Mo
=
qu P
i = 4
" 1o 1
o2 Mo

Ky .
8o
ol e
£ e o7

LU
0o ok

oy
o
T
2N
4 %
2 oo
S
e 1o
IS
19
5%
N
— U
o il
L ol
(MU
o Sk
N 9
=) (M
—{ollt :lﬂl
0-(')1-!‘
i) EN
o=
> 8
£ i

-
i)

2. ALY

B AL AeA] £A19] A7) HYolA gog Ay
ARZES AQ) T FAANRE Fu3 AR, o FAER
ARAS BHESHo] 2018 1€ 195 20224 12€ 3197H4] A
LRER Fofo|ui} 8 5o AXE AlFYsHA| ¥aL 7714 3
shAo] g TRTE AT 15§ 13387, & 5649] A0
B7)2S o] gsto] RS S7otrt o] & 45 oY) TFt
12993} B335t 7140 2 B2E A9t 758G A Q)6 477

S AEstgler, o= -Er*i 5 XﬂS’MT

Q}X}Oﬂ "410} X} 5 FE EA5FATE GPower 3.1 013 }04
small effect size, a= .05, power=0.95=2 APt |4 Q1 108
2 23pst0] 0|59 G7|E 47E BT LAt

FAgt 164 o] o gt
FAIE A3l 5714 st



AL IZE(Chemoport)S 71|11 Qli= 2 SHAO| SIHZIN TR 37| RO TSt 2217 [BIES At 45
Records identified through
5 databases screening (7=179)
E Pubmed (n=76)
= Embase (7= 61)
—
S CINAHL {=10)
= Cochrane (n=30)
Korean DB (rn=2)
L .
—__1{
E’ 81 records screened after 92 duplicated papers removed
@
o
t.% | 61 records excluded by title and abstract review
LS
Ty L
20 full-text articles evaluated for eligibility
=
3
2
0 Records excluded:
Mo outcome of interest (3)
| — i B ~ . B . i
— Mo flushing interval corresponding to inclusion criteria {4)
o Confersnce report (1)
1]
§s!
= ¥
[
= 12 articles included in the analysis
LS
Figure 1. PRISMA flow diagram for study selection.
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Table 2. Characteristics of Including Studies and Level of Evidence
First author Study design ~ Sample size Intervention Results Lgvel 2
evidence
Diaz (2017)™ Cohort study 97 12 weeks 12-weeks intervals is safe and can benefit 2-
patients & staff without any discomfort.
Fornaro (2019)" Cohort study 390 8 weeks 8-week intervals is feasible, safe, and 2+
convenient for patients and nurses.
Kefeli (2009)” Gase-control 89 6 weeks 6-week intervals is safe, easy, comfortable, and efficient. 2+
Xiong (2021)? Systematic review 2,488 longer than No difference between 4 weeks vs over 4 weeks. 2++
4 weeks Port flushing for 6 weeks or more is appropriate.
Kuo (2005)° Cohort study 73 >11.5 weeks Extended flushing is safe and convenient for patients 2-
and staff. Flushing more than 3 months is possible.
Oh (2021)? Cohort study 154 >98 days The port removal rate was 1.2% with flushing intervals 2+
over 3 months, which is generally lower than the typical
rate of 5~20%.
Clari (2021)9 Systematic review 1,255 Prolonged vs Short  Extended intervals (6~8 weeks) tend to result in less 2++
intervals port occlusion (RR 0.81).
Prolonged flushing has no effect on port patency.
Ignatov (2010)% Cohort study 349 >12 weeks Extending the flushing interval to 4 months is safe and can 2-
significantly reduce costs.
Palese (2014)" Non-RCT 37 8 weeks Flushing at 8-week intervals is sufficient for port mainte- 1+
nance.
Kim (2018)'¢ Cohort study 24 >8 weeks Prolonged flushing more than 8 weeks has no problem 2-
maintaining port.
Xiaohong (2004)'% Systematic review 862 >8 weeks Extension of flushing beyond 4 weeks is safe and feasible. 2++
>12 weeks 8-week interval appears to be possible.
>13 weeks
Solinas (2017)" Cohort study 381 12 weeks Median follow up 810 days, 2-
Infection 2 cases(0.5%)
Occlusion 0 case
Non-RCT =non-randomized controlled trial; RR=relative risk.
Table 3. Level of Evidence and Grade of Recommendation
PIC (0] Research design Level of evidence Grade of recommendation
Extending the heparin flushing in-  No difference in infec- (6 weeks) 2++ 1 B
terval for cancer patients tion and occlusion case-control 1, 2+ 1
with a chemoport SR 1
(8 weeks) 1+ 1 B
Cohort 2, 2++ 2
SR 2, 2+ 1
Non-RCT 1 2- 1
(>12 weeks) 2+ 1 C
Cohort 5 2- 4

C=comparison; |=intervention; O=outcome; P =patient.
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Table 4. Patient's Characteristics (N=337)
Group 1 Group 2 Group 3
Variables 4 weeks (28~55 days) 8 weeks (56~83 days) >12 weeks (>84 days) o
n (%) or M+SD n (%) or M+SD n (%) or M+SD
Number of the patients 68 (20.2) 93 (27.6) 176 (52.2)
Number of the total flushing 293 365 286
Flushing interval (days) 28+7 62+6 103+22
(range) (28~54) (56~80) (84~196)
Gender
Male 32 (47.1) 56 (60.2) 98 (65.7) 248
Female 36 (52.9) 37 (39.9) 78 (44.3)
Agelyear) 63.18+12.33 62.58+11.71 60.44 £11.07
<29 1(1.5) 1(1.0) 1(0.6)
30~49 8(11.8) 15 (16) 26 (14.8) .051
50~69 29 (42.6) 51 (55) 115 (65.3)
>70 30 (44.1) 26 (28) 34 (19.3)
Types of cancer
Colorectal cancer 41 (60.3) 83(89.2) 131 (74.4)
Lung cancer 6(8.8) 3(3.2) 4(2.3
Pancreatic cancer 4(5.9) 4(4.3) 16 (9.1)
Breast cancer 3(4.4) 1(1.1) 6(3.4)
Other solid tumors 10 (14.7) 2(2.2) 19(10.8)
Hematologic malignancy 4(5.9) - -
Period after port insertion (months) 21.03+11.8 33.7+15.3 32.36+20.1
(range) (5~51) (9~71) (5~101) 131
Period after Ctx completion (months) 9.72+55 12.4+5.58 911452
Period after Ctx completion (range) (6~28) (6~33) (6~38) .065
Use of anticoagulant agents
Yes 5 7 20 473
No 63 86 156
Reasons for port removal
Ctx completion 31 42 52
Infection 0 0 1
Occlusion 0 0 0
Death 8 10 11
Ctx=chemotherapy; M=mean; SD=standard deviation.
Table 5. Incidence of Complications
Variables Categories Group 1 Group 2 Group 3 P
Complications Infection (n) 1 2 1
Occlusion (n) 1 0 0
Total flushing (n) 293 365 286 .20
Incidence of complications (%) 0.68 0.55 0.35
Total patients (n) 68 93 176 .32
Incidence of complications (%) 2.94 2.15 0.57
I 179 FA0.34%)0] SR, 2729 B A HF AR R 2A6E W S W El= A7t Sl
A% 36574 F 279 79(0.55%)°] AR oM, 372 HA (Table 5).
W A 2867 5 1719 A (0.35%)0] HAE QT whebA 1
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Figure 2. The cumulative incidence of infection and occlusion according to flushing interval.
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