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Efficacy of Feeding Pump for Patients on Enteral Tube Feeding: A Systematic Literature
Review and Analysis

Jin AMo™, Seon Heui Lee®, Mi Hye Jeon?, Kyung Sik Kim®, Hwa Soon Kim?, Jae Young Jang4 and Myung Duk Lee®

National Evidence-based Health Care Collaborating Agency, Seoull, Department of Nursing, Inha University College of Medicine, Incheonz,
Department of Surgery, Yonsei University College of Medicine, Seoul®, Department of Internal Medicine, Soonchunhyang University
College of Medicine, Seoul4, Department of Surgery, The Catholic University of Korea College of Medicine, Seoul®, Korea

Background/Aims: This study was conducted to establish a guideline on the utilizing of feeding pump in patients requiring
enteral tube feeding.

Methods: As a first step, textbooks on nutrition and guidelines from regional clinical nutrition societies were analyzed. Afterwards,
data on the efficacy, safety, and practicality of feeding pump application were collected and evaluated by systematically reviewing
the related literature. As data sources, 8 domestic databases including KoreaMed and global databases such as Ovid-MEDLINE,
Ovid-EMBASE, and Cochrane Library were utilized. A total of 2,016 related articles was selected by applying the keyword
“(enteral feeding.mp AND pump.mp)”.

Results: Textbooks and guidelines were not able to draw conclusions on the effects of the feeding pump because the injection
speed, tube size, and etcetera were different for enteral feeding. Feeding pump assisted enteral tube feeding was an efficient,
safe, and practical procedure for reducing maladjustment-related complications of enteral tube feeding, which are obvious
obstacles for maintaining nutritional balances in patients requiring tube feeding.

Conclusions: Feeding pump application can be considered an efficient and safe measure that is acceptable in patients on
small intestinal tube feeding, critically-ill patients on gastro-intestinal tube feeding, premature babies, and critically-ill or severely
malnourished children (recommendation grade D). (Korean J Gastroenterol 2014;63:99-106)
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Table 1. Ovid-MEDLINE and EMBASE Search Strategy

Searched literature (n)

PICO No Search term
MEDLINE = EMBASE
Intervention 1 (continuous™ or enter*).mp 569,028 808,196
2 (nutrition* or feed*).mp 479,194 637,210
3 1AND 2 40,241 57,349
Comparators 4 (intermittent or bolus).mp 95,752 129,443
5 3 AND 4 978 1,398
Human 6 animal/ 4,996,634 1,787,973
7 human/ 12,410,338 13,549,870
8 6 not (6 and 7) 3,659,357 1,339,269
9 5 not 8 720 1,296
Total 720 1,296

PICO, Patients-Intervention-Comparators-Outcomes.
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2,016 Documents searched according
to the literature search strategy

Mo JA, et al. Efficacy of Feeding Pump 101

i Total searched documents (n=2,016) i
! : domestic (0), foreign (2,016) i
1 % Foreign: Ovid-MEDLINE 720, EMBASE 1,296 |

I

Excluded: overlapping documents (n=686)

v

(n=400)

v

Excluded: studies that are not original articles

930 Documents published as
original articles

v

» | Excluded: studies that are not written in English,
Korean, Japanese (n=57)

873 Documents published as written in
English, Korean, Japanese

v

Excluded: studies as follows:

- not use feeding pump (n=805)

- extra interventions applied (n=2)
- improper outcomes (n=44)

- not compared (n=11)

v

11 Documents selected for
final evaluation

%o, 1 2] Cochrane Library 3 =£] g o] o] Aof A
“feeding pump’& AMsle], 1509] &31'%o] Folx]glc}.

2. 29 M8 3 OHiE| 7|1E
1) ME7|=(inclusion criteria)
AR oko] ast IAE Aoz o A
cojorolzoldon WM wl Faly] A HI
(syringe pump)E ©]-&3 A+
- AR 5 dAE Bagh A

2) HiX|7|=(exclusion criteria)
= Am Y AYAE A+
ko], ol 9 diolr FuEA| ok AT
- A7} old ATL(non-systematic reviews, editorial,
letter, comment, opinion pieces, review, congress or
conference material, guideline, note, news article,

abstract, etc.)

o Nz Avbt Ese AAQgELe Ak
2 P ol B
A% v @AET HELEA FS ATCHL G HT
g /&8 e A
F 2016709 BHL AN, 1 5 919 2L B

Total excluded papers (n=2,005)
: domestic (0), foreign (2,005)
Total included papers (n=11)
: domestic (0), foreign (11)

Fig. 1. Flow diagram of the article
selection process.
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el ZoFE STk (Fig. 1).
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Table 2. Levels of Evidence?®

Table 3. Grades of Recommendations®’

1+ + High quality meta-analyses, systematic reviews of RCTs, or
RCTs with a very low risk of bias

1+ Well-conducted meta-analyses, systematic reviews, or RCTs
with a low risk of bias

1- Meta-analyses, systematic reviews, or RCTs with a high
risk of bias

2+ + High quality systematic reviews of case control or cohort
or studies

High quality case control or cohort studies with a very low
risk of confounding or bias and a high probability that
the relationship is causal

2+ Well-conducted case control or cohort studies with a low
risk of confounding or bias and a moderate probability
that the relationship is causal

2- Case control or cohort studies with a high risk of
confounding or bias and a significant risk that the
relationship is not causal

3 Non-analytic studies, e.g., case reports, case series

4 Expert opinion

RCT, randomized controlled trial.

7 247 FERte] RAGOn, A7E AWsAA ekt
AHS Eofelt WL olel Aol wEsot. § o]
A BRe) 14E g3 Aue] JPL F A7 5
4 90 BrHOE 7)gulolo} ot GuA] U 42E 7
Btk 14 AR 358 299 BrAE 247 FE3je] 2
SIS, ol Tl WETE 5213 Wl AT H9E B9 1}
ehd BARE BBt AR 35 B3 A SRt
5. 4

2 I

2220 M Sfol= 2ol F vl PGP oA
W PP AAgl e ANS ANt

Wi Y TolEekel HE Ad, BPIFIE A%
T A ASH AT, BIIFLE o §U BT
A el o) AT 2 B ALGR G BT, 7Y
S5, FH D7 BF geb AYIFHI ko] of
o AR W S Qoo 2FAROR Gote B
AW B, SPFATE Foo] G BFY ol o
L FEE, lgel 35 9 93 BY okBol A8

A At least one meta-analysis, systematic review, or RCT rated
as 1+ +, and directly applicable to the target population;
or a body of evidence consisting principally of studies rated
as 1+, directly applicable to the target population, and
demonstrating overall consistency of results

B A body of evidence including studies rated as 2+ +, directly
applicable to the target population, and demonstrating
overall consistency of results; or extrapolated evidence from
studies rated as 1+ + or 1+

C A body of evidence including studies rated as 2+, directly
applicable to the target population and demonstrating
overall consistency of results; or extrapolated evidence from
studies rated as 2+ +

D Evidence level 3 or 4; or extrapolated evidence from studies
rated as 2+

RCT, randomized controlled trial.

;O

I S e R B e e ) e B e e I
Sfof Ol= F BFFLA 10% o|H(HIAY B), oFsE
Sof St T F BHFYNHL] 6% o|WE o AZF &
FRAE oo stH(AIAFS C), AFFYHE 71719 4
F71H 0% GAser AT Byt BaAiel
c}.

Cochrane Library 9 <2| g|o|g|H|o] AofA A= FEH
£ 1H"™e]9l o, Ffubtie] Cochrane Neonatal Group®)Al
1500 g ols} vl%o} obEe] Aol e wakE v
LA 8 A2, 1066d 1958 20119 7974
MEDLINE, EMBASE, Cochrane Central Register of
Controlled Clinical TrialsolA4] “(infant OR newborn) AND

(continuous OR intermittent) AND (nutrition OR feeding

=

30 b 0 off off

¥ i oz

OR nursing OR enteroinsular OR metabolism OR gas-
tric)” HA o= sttt ti/dea= 1,600 g ofst H|&

of, TAAEL A&H HAIAY HuAlES 184 FA4F
¥ T YA ARYLIN, AT s IS
SAS S, 2 ASoRY 35, AT HaS g
Ao, B g A 2 7], WY =9 S Ak, JAH
A T AR o, oA Hes FEEI F4 Ae
ek & 7HY AFolA ml&ol 41199 ARE EAGH]
BRGdS ot THAEE BFIY 118 H A3y
oR) Tt 248 H]%(< 1,000 g, 1,000-1,249 g, 1,250-1,499 @)L
B2 Esto] AaE Ao, AEI9E 35 el
ot AR FEEEFS AT g AA AFECIY
A B = o3t Kol 7t gl E3l Ale ®t
= u|@ek o o] A7olA 1,000 g ©]3}9} 1,000-1,250 g&
A &4 AAF%S ATHtS doll o wE Als 37 U
Bt 8FGl o, 1,000 g o|ste] wlsolelA &4 FA
FFS ATRGES wlof o W] ElYshs ok yEpdct
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Table 4. Documents Selected for Evaluation of Feeding Pump

First Research Publication Research . . . Level of
. Subject (n, duration) Intervention Comparator .

author type year location evidence
Horn®® RCT 2003 Australia lll child (45, 6 mo) Continuous + pump Intermittent 1+ +
Dollberg16 RCT 2000 Israel 501-1,250 g premature infants (28, 26.8+0.4 wk) Continuous+pump Bolus feeding 1+ +
Akintorin”  RCT 1997  USA <1,250 g premature infants (80, 28.8+1.9 wk)  Continuous+pump Intermittent 1+ +
Shimoni*®  RCT 2007  Israel >80 yr patients (148, 81.0+10 yr) Continuous + pump Intermittent 1+
Chen®® RCT 2006 Taiwan  Adult patients in ICU (107, no mention) Continuous + pump Intermittent 1+
Horn® RCT 2004 Australia lll paediatric patients (45, 6 mo) Continuous + pump Intermittent 1+
Lee* RCT 2003 China =80 yr patients in neurology ICU (74, 81.3+1.5 yr) Continuous + pump Intermittent 1+
Tamowicz”?>  RCT 2007 Poland 18-75 yr patients with respirator (40, no mention) Continuous+pump Intermittent 1—
Ciocon®® RCT 1992  USA >60 yr patients with swallowing disorders Continuous + pump Intermittent ~ 2—

(60, 7249 yr)

Rojahn24 NRCT 2001 Norway <1,250 g premature infants (49, 27 wk) Continuous + pump Bolus feeding 2—
Toce® NRCT 1987 USA <1,500 g premature infants (53, 30.7+£0.3 wk) Continuous + pump Bolus feeding 2—

RCT, randomized controlled trial;

NRCT, non-randomized controlled trial; ICU, intensive care unit.

Table 5. Studies on Safety of the Feeding Pump for Enteral Tube Feeding

Category First author (year) Subject Intervention Comparator p-value Level of evidence
NEC Dollberg (2000)16 Premature infants 2/12 (16.6) 3/16 (18.7) NS 1+ +
Akintorin (1997)"  Premature infants 4/39 (10.2)  1/41 (2.4) - 1+ +
Rojahn (2001)* Premature infants 0/25 (0) 2/24 (8.3) 0.45 2—
Toce (1987)% Premature infants 2/30 (7) 0/23 (0) NS 2—
Pneumonia Shimoni (2007)*® >80 yr patients 0 0 - 1+
Chen (2006)19 Adult patients in ICU 26/51 (50.9) 8/56 (14.3) 0.000 1+
Tamowicz (2007)22 18-75 yr patients with respirator 7/20 (35) 4/20 (20) >0.05 1—
Diarrhea Horn (2003)15 Il child 6/22 (27) 4/23 (18) 0.30 1+ +
Shimoni (2007)18 =80 yr patients 4/70 (10.8) 11/78 (26.8) <0.001 1+
Lee (2003)** >80 yr patients in neurology 1CU 28/37 (75.7) 20/37 (54.1)  0.833 1+
Ciocon (1992)* >60 yr patients with swallowing disorders 20/no mention 29/no mention  0.008 1—
Values are presented as n/total n (%).
NEC, necrotizing enterocolitis; ICU, intensive care unit; NS, not significant.
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