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Nutritional Intake and Timing of Initial Enteral Nutrition in Intensive Care Patients:
A Pilot Study

Kim, Hyunjung

Division of Nursing - Research Institute of Nursing Science, Hallym University, Chuncheon, Korea

Purpose: The purpose of this study was to describe the differences between early and delayed enteral nutrition
on nutritional intake. Methods: A pilot cohort study was conducted with 45 critically ill adult patients who had a
primary medical diagnosis. Energy prescribed and received were collected during the four days after initiation
of enteral nutrition. Adequate feeding was defined as the energy intake more than 90% of required energy. Resuilts:
A total of 23 patients (52%) were received early enteral nutrition (within 48 hours of admission). Energy intake
of early enteral nutrition was less than intake of delayed enteral nutrition during the four days of the study. Although
the difference on day one was significantly greater than the differences on day two, the differences on day two
were not different from days three or four. No statistical differences in the adequacy of nutritional intake were found
between patients in the early and the delayed group. Conclusion: In critically ill patients receiving early enteral
nutrition, more aggressive administration from the beginning will improve the nutritional intake. Additional studies
including a large multi-centre, randomized clinical trial are recommended.
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24 0}051 TﬂX}——J s 2 e S, A E
o] A 53 2L AT A HL, 57 252 o3t
2 st JdFeF71e oE=rt S7HITH(Sungurtekin,
Sungurtekin, Oner, & Okke, 2008; Terekeci et al., 2009).
SEER DERCEE A DEEDE S EEED
olslebs A Yo, AptEe] Z7)eh 2L A7k At
£ o|& F tHRodriguez, 2004).

STEAEY FFEFS AstAG AWAAIFI7] HeliMe
FRE FUYFHE ATHE o] Fasic) AT JP
7t 87 s T8RS §lo], $ldoly HFE o83 4
BIEEe T2 JFsaieldt. 28y E5ET YA
T BBINE s TEAEM o] ASAHR] EAR
a1 e}, 99 SEAME SAE A FHBES S3H
swE B 011141143?4%t AR D a7l 50~95% A2
™, ‘ML?%*E‘:} AL JETES e FEAE A9
37~68%°] @3}t Desachy et al,, 2008; Hise et al,,
2007). %HH = BAGF AR A ollUA &
T 69~77%0l EFFst Ao 80% g =wte] AF =

3L glol, FBAe] BEED JPUHAL sdslof sl A
2 AR JHKim & Choi-Kwon, 2011; Kim, Choi, &
Ham, 2009).

TS °§°0Ww4 H52 WA SlsiMe B EE
7] 918 SAE Jsh= o] Fasi, =
7] 73 °§°*'€%Ol FTEAE A AT JF= Assh] 9
s 02 A JeH(Woo et al., 2010), 27|
731"&%%"%% A9 Bsto] A 23S o
™ 55 WAL, F5AT g AAEE-S
HEAA Aaddes T2 7 dokar BaEdvk(Art-
nian, Krayem, & DiGiovine, 2006; McClave, Spain, Lukan,
Lowen, & Dryden, 2004). 53] 9 A 24~48A17F o]ujo]]
M@ﬂZﬂﬁﬂﬁﬁgﬂ@5ﬂ3ﬁ1°l%ﬂﬂﬂ%ﬁ
5 ZANA FBA AL 2 o2l §o] 4B 7k

AR 4 Sl ol g 7T

R
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AHDoig, Helghes, Simpson,
Ao 243+ Ame-
rican Society of Parenteral and Enteral Nutrition (ASPEN)

Sweetman, & Davies, 2009). o]k
9} European Society for Parenteral., Enteral Nutrition
(ESPEN) 2] A 79k kEFA] 7ho|=gfelel w2, F3A}
T 2421710l 48A1RT Hell BB FFEHS AAH|
= 7] 73BISFTFE AAsk goH, 7o B} 1

2 9le] &

FAI7|0f T2 HYHF LY ofjH| S

T FFeHES 3 HRE AE AL Akl ok McClave
et al., 2009; Singer et al., 2009).

et AA QPN Y ES 8IS FEAES
A B2 FAG BTl QoA W2 ¢ ’:ﬂ—i\—" = 747(]
tH(Mowe et al., 2006). g} oA 9] 71
Hoh= AEHA, S571A, ABAEE] ] == -r]'H ¥
Iud e SAE AN 2ElRR 27 JdEFl
tiate] ZHstar Qi Aolet. vl&E 27] Jaddeael T
FAofA| o2& Aolete AAA AL JeAEte, A7t &
HEA 13 AIE Barstar glon ofF] oo gk ekt
271 B3t (Huang, Hsu, Kang, Liu, & Chang,
2012). At S8 ﬂx]"g"ﬂ’ﬂ z7| BB =A1Y
S A BUA, F2d A, AL Sl g e
F O R Qlsto] FA PGS Atk Al ol gk =7to] Al
%31 Iti(Woo et al, 2010), 7] A#-gFao] AA o
FHFS 7 ofet=Al ol M = Bgeaict. 53] =
o] T8 SAtollA| lofA] 7] edde] Aol thigk
Agme 79| Folr7] ofele Ao, JFAF A mA=
ado| gt A7 AFsit 1HBRE 27| AAPdETHl
A =S8 AENA JolA Basgh Jgs AHA AlF
o UsA FHSH ke A7t B asitt,

1

olol| B ATE FHAE] FHIY Tl whE J%F
A P Hlﬂ% o2 SIS JAH WS 9
3 243 AHdF FFAA e 7| 2A 8 S vldstast
gt} o= STEAEN AET JFE —a-% ot7] $1gk J
IF T2 EZL s}y 93k 7ute] & = 9L Ao},

2, 7=
£ A7 AL BAAIEE THEE THA IAE
BAIF FHA71e0 rﬂrs AL AEYE vl B

3h= Zlolek, PAAQ BAe ot 2,
7] ] ABoJorpae ] 15k slxlel =7 21213t 3k}
seke] i GRUAFE W)

o 7o BHIYFT TS AR St} =A| ARk Eaf
o] JFdF el HHdS vt
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1) B&IY T5A71

ASPEN®] %37 A3l o Asto] 27] BHRY+
F(early enteral nutrition)-2 F-3kAHlol] JYg T 48417k
o|foll BaJYsw= AR s B3t =2 AR IS
H(delayed enteral nutrition)-& Y & 48A|7F o]3 o) 7

FF FHE A A Dtk (McClave et al., 2009).

Hi
o

A1

AP 2312 A2 gk 2 ATojok T IR A]
g F el = Hrlslr] 9Jete] AFA A E
o]-§3k ofjn] A7tolrt,

2, g7y

2 7= DB YA 24 L] dishE Y WAkl
FFE S s AT
AAS st A A7 1ee vt
2} 1) 184 o)de] Aoz, 2) WihH F IS 7t
AL, 3) SRR NN FRGFE AS AR FAE T D)
B AT BAS ofafsto] A7itedol FolstaL, 5) &Y
F AR AT 44 T AadEFE O] AT Aol &
A7l FF 6778 T BRYF A7 F 4L o]l g
Folut FTdF o w7dH o9, Abg 59 B AF 8% Al
ofstal, F 4570] HF AT At £FEJ. G*Power

k20, Y

gul [ = T =dr=1

312 223G o] 831S u, vHEE=A BALRA o] ALE
AT EH7] 38, FrelFE 05, 18 F 2, FAWF 4
N, SR 4502 Sho] Ak oful o] e
S18eh

3. APET

D) oA 87

ol A @72 Harris-Benedict equation (HBE)E o]
|31 AlxksF At American Dietetic Association, 2000).
B AAAL 7|Eo] HBEY 2EdHA AlFE 283024
gate] Aol F2u 9 AEFA Ao w2 3k} 77l el
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o 7idste dFe 5T AUtk L3 AT A
3} v gk PHAks oS @ 417} 7129 HBES AR8-ste] 7|
AFetSle o 18.8%0ll 2EdA Al A8 Al 16.1%= 74
st en, FatellE ke -3930014 -78= hasto] HBE|
A=} B Ert dEE Flo] HarEdrk(Alexander,
Susla, Burstein, Brown, & Ognibene, 2004), & A51oj|A]
= a7l sekalA Al 2e WA 8 e
EYX AT HF F 7P 32 B ol8stlon, AdF
A7) 25 ol BAtelAE 50%) HARS FE 2AAF
< o] g3} Axlst it (Amato, Keating, Quercia, & Kar-
bonic, 1995).

2) AR HZF

U A F L o 2 AlFH olU x| 9] oF ¥t o}
Uzt Ao 2 Feld ¥egst B A gdMG-Total
Nutrient Admixture, cliclonomel)-& 23] A &4 U= =
EFe F AR AT = AxFe et ol S8AtelAl £
Lol HAAIe}L £86t7] sl AR EHAY, A8 e n7gst
7] 1%t 5402 &3] AM-E7] wfFolvt, Ed A PYe
Bl FRITMA 22 whA] B2 3w
@0 & 3 A== -5 917] wHEe]th(Kim, Shin, Shin,
& Cho, 2010). &GS o2 AF-H IR 2] F2 HHGF
Ao] 1mlF Z=2 elet T35 FFH ] FHm)& #ate] ALt
s

=
74

oM,

3) FAF FHA
AR 7ol th gt F A FH 2| vle-S Alrtste]
FAF o AEAE th2 o] Aol girt. Adg JFAA
AR 872 90% o’ Z A HR s, F
g YFHFE oA 772 90% mIREe] F oA A F
2 A5} 9t}(Binnekade et al., 2005).

[ef
=
-
=
ha

4) dutH 54

Ao Q178 B0 2= ], A A=
A, "3 dxal cukg-Aehil | Acute Physiology Chro-
nic Health Evaluation (APACHE) II A5 st A1 87}) £
=Tk APACHE 11 Ao+ S84 558 H7h87]
Aste] FREAoH, F 0-olx 7102 FA = o] A7t
ELFE ZEAY $FTET AR 2 2R3tk (Binnekade

ud RN=E

Al =Xy

o=, T o,



FAI7|0f T2 HYHF LY ofjH| S

AL QA AlRke] I
4. RI2L%E

£ 9= 20109 62 7E 997HA] 4709 E1t o] Foj R o
o, 327} A@ S A2 GHE 4Y Feto] A2 E AR}
o7& AEE Fato] 5k odrt. $xte] Anta 546
g Ase dHI9TeHE AR el =, 1 F
supine knee-heighti= VA 875 AlAta} F AgFA|5 Al

MRS 9l8te] Ztol=etelel whet Al H & o]85to] & A7}
7} 243} 99t American Dietetic Association, 2000). 32}1}
o] e vHE A T AYE FAIFAY T,
S A AT 2 AUFAL FAFS 734&"3“"‘1
AlEE 2 F 4 St v R E A FoA R H3HE-E X
Aol FRek A3EA EUEe Frket] g AuizbRE,
A2 TE o 5egh 49 FF R EH A

5. 22/% 13

£ 479 49 A3 2 U mw%q 49)
o

i

A B2 Rleh, FRA °1| %
QUFHE A Aol = B9, } o] A
ol Q= B WA el B3 by, o
o] [ Sl ok 4L st AT7golel Folshe 2
Ae ol 472 ALt A WA ke
GAEA B Pk, el ot ot

ki
e ©
o
®©

6. AIEEM

S E 2= SPSS/WIN 18,0 Z& IS o] &3}o] 24
shict. SAe] dubs SAL Zle AR EAslen, =
| dFEF= T B A dFTES AR f‘k‘]'g]
245 Hlashr] flste] A5 v ttest, TS} #g=

x*-testS ol BA8LgIh F 7o) 42 B9t wjde) °§°ok’i3—’ﬂ
2 v ws}7] 9J8he] two-way repeated measures ANOVA
2 M5 H, YFHF ] A- ol tigh HlalE Cochran
and Mantel-Haenszel statisticsS 53 #2413} vt 34
FFH AHA ] B Al T el Qo] frofgh AbolE Bl
APACHE A2 oJsks EA)317] Y3l APACHE A4+

N

IHFoT AU TAA fFolrEd 4
P<.05, AF AN p< 0132 e}k,

1. CHARES QHty EM
tdAke] Hat AgL 70M0l0 e, HRH49%) ¢ o=t
(519%)¢] HlgL wZatet. e BAEe 5FI
279%)9} 27A(49%) FAZ ddstdon, Faje] Ht
APACHE 11 A= 13308 AY o] S5 27} A7)k He
ofuolct. Bt A FAF7F 229, A a—‘?—‘:'JOI 3.31g/dL
2 et A9HAR]] e L He oot RE
ZH100%)7F ¥ $1HE B3l AHPES TFE%eH, vk
] FRE0)(76%) $78732 BHRES TFEUCE
73BdFsH AR Mt BAE e o, F 23
H(51%) 2] $FE0] 4 F 484K o|Ujof] 27] 7:‘%°é°o¥5'-
S wigko w227 (49%)2 Y F 48A17F o] Fefl =
HRGTES AlALSIT F o] 9 L} 1L Jl ﬂ°o¥
2 714, =& JYTE T 66A=
Ao fofgt zfol= &‘214.:194 9, F X
PN NME o3k 2ol= It APACHE 11 HoflAl &=
T oA atol g B, =2 JYTFS Al 156
Aol 7] G+EFS AR 7 11.24 50} o] =90th(p=
016). 22 BHRGRE A & 27|15 E3sh=s 9%
I HollME F 2ol frefet Zhol7t Qi) JSEH 4
A Fete] SuizbR, AL FESL 2L o S
A 2 AT F1A| 2] Fof Hol Mz xfo|E Holx| oF
¥t} (Table 1).

Jmu
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rl

APACHE HFE FAIR el 4a9YF 3521171
(early initiation vs. delayed initiation) ol] }2 Z-3kx}-2] 3t
ZA=2] JUFFL FoeHA ETHF=13.89, p=.001).
1 BP0 WA AU A4 A T 40
SRt Wt 938 kealE AFSIAoH, A AR EAES
T 1,165 keal 2 2390t = 27] AR TFL W
A7} 5 A2tk Bl WlalA] ook Al A 42
tO AL g e TEEITE AMoR FHE Fe A
ek AL 5 APATEE A ol

P

‘i o
o\-n flo

=
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Table 1. Characteristics of Participants (N=45)
Early nutrition Delayed nutrition
Characteristics Categories (n=23) (n=22) x>ort P
n (%) or M*=SD n (%) or M*TSD

Age(year) 7171138 66.1+15.0 1.29 203
<54 287 5 (22.7) 274 601
55~64 4 (17.4) 3 (13.6)
65~74 5 (21.7) 6 (27.3)
75~84 9 (39.1) 7 (31.8)
>85 3 (13.1) 1 (4.6)

Gender Male 9 (39.1) 13 (59.1) -0.20 189
Female 14 (60.9) 9 (40.9)

Diagnosis Gastrointestinal 0 (0.0) 2091 -0.21 158
Neurological 13 (56.5) 9 (40.9)
Sepsis 1 (4.3) 2091
Renal 3 (13.1) 3 (13.6)
Respiratory 6 (26.1) 6 (27.3)

APACHE II score 11.2+56 15.6%6.0 -2.50 016

Serum albumin (mg) 3.4%0.8 324006 -0.16 875

Serum CRP (mg) 37%5.0 71£72 -1.78 082

BMI Underweight (< 18.5) 287 200 -0.04 804
Healthy weight (18.5~22.9) 8 (34.8) 8 (36.4)
Over weight (23~24.9) 8 (34.8) 6 (27.3)
Mild obese (25~25.9) 5 (21.7) 6 (27.3)

Feeding tube location ~ Nasogastric tube 23 (100.0) 22 (100.0) = =

Feeding tube size 16 Fr 12 (52.2) 12 (54.5) -0.02 877
18 Fr 11 (47.8) 10 (45.5)

Feeding formula Isocaloric 20 (87.0) 15 (68.2) 2.29 130
Calorically dense 3 (13.0) 7 (31.8)

Prokinetics No 20 (87.0) 17 (77.3) 0.55 458
Yes 3 (13.0) 5 (22.7)

Gastric residual Low(< 50) 17 (73.9) 14 (63.6) 0.75 A77
High(>50ml) 6 (26.1) 8 (36.4)

Diarrhea No 18 (78.2) 12 (54.5) 3.52 061
Yes 5 (21.8) 10 (45.5)

Vomiting No 22 (95.6) 20 (90.9) 1.89 169
Yes 1 (4.4) 2 9.1

APACHE II=acute physiology chronic health evaluation II; CRP=C-reactive protein; BMI=body mass index.

L

flo

R N e I R |

7] BBJFTETOl =
T 22 ko] S A FsHAtHF=4.54, p=.041)(Table 2).
3. QU3 AIE = A2 ool mE FLuFEL Hat
OFAL
oo

FEFEH AR ol wet Ui o] R FE AIRE
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73 7ole] 5 2g A= A o2 frolat ok 276l 7
TGt A FERtel A| AlRet Skzke] ofFd F el &
ol QYsw Yol wet folg AtolE BAThE=5.59, p=
.004)(Table 2).

AR A olA 1h 9] AT Akl 489 keal= 2%
o] A F7Fe] 2to] 201 keale} v]aate] frofatA| & ztol& B
Ath(p=.012). 2209] JPdF=Fe] 2to] 201 kealE 39 4



FAI7|0f T2 HYHF LY ofjH| S

kecale} v]aate] o] & 3 Bl ot fofatAls ko
(p=.097), 39 4 kcal9} 4 86 keale] JFAHTFe] o=
FrofshA] ehgkth(p=.203). 5 199 FFAFF 2bole= 2
Aol FAsH| ZHassto], 2 o]Folli= ApolE HolA] gigirt
(Figure 1).
4, BLSEA7|0| ME FAMF HHY

Z7) BARFTFTNA AR 87=FL] 90% oS A
Fslo] G F7T HAg T 26%(n=0)l B3 vhA
[7e] 90% mvhE AFste] dFAFE F=53 A=
74%(n=17)°ll @3t =& AHdSFTaTolA A
7} A% BA= 50%(n=11) 2 27| 33T Hoh 2ok uh

1400
1200
1000
800
600
400
200

Energy, kcal

A JRAFH7 BE3 A= 50%(n=11DE FAcK(Table
3). 2@} APACHE 55 BAI% & 7] 4893+
=& Faol th2 JidFe] AEAde vl A% F 2
Al BAR LR Frolt xtol= itk (p=.089). & 271l 73

HAPFHE AT B9 30 ST A 550l ]

psl

s FFHF7E ST B O B2 S Ho

o 45& ohgict

Dayl Day2

m— Early initiation(enteral)
-6~ Early initiation(total)

Figure 1.Trend in daily energy intake of early and delayed enteral nutrition

Day3 Day4

== Delayed initiation(enteral)
=8 Delayed initiation(total)

(N=45).

Table 2. Interaction between Energy received in the Early and Delayed Nutrition Group and Time (N=45)
Early nutrition Delayed nutrition ~Between group Within group
Variables Categories (n=23) (n=22) Group Time Time X Group
M=SD (kcal) M=SD (kcal) F(p' F(p)' F(p)'
Energy received  Dayl 714£236 1,203 %422 13.89 (.001) 0.90 (.455) 5.59 (.004)
(total) Day?2 921+282 1,122+402
Day3 1,132£189 1,136+243
Day4 1,075£263 1,160+242
Mean 958+161 1,165+189
Energy received  Dayl 548+124 8931201 4.54 (.041) 1.71 (.187) 2.60 (.057)
(enteral) Day2 854+234 1,003+£259
Day3 1,103+177 1,071+236
Day4 1,075+263 1,116+237
Mean 892+160 1,012+178
Energy required 1,228+230 1,377+317

T Controlling for APACHE 1I scores.
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Table 3. Comparison of Under- and Adequate Feeding in the Early and Delayed Enteral Nutrition Group (N=45)
Variables Early nutrition (n=23) Delayed nutrition (n=22) 7 ; »
n (%) n (%)
Underfeeding 17 (73.9) 11 (50.0) 276 .089
Adequate feeding 6 (26.1) 11 (50.0)
T Controlling for APACHE 1I scores.

552 FaAdel thgk Ql4o] BitE L SlEolle -t azjste] & A7 FB9GeH 49 T ol® 2o AAF
obd] A dFe T ARl dsire =] A7 Bon, o] 7] FRPFeETH = Tawel Yol  Akel7t )
z7] A1zl thgh Felgol A 283kl JthkWoo etal,,  EAE A8 Bt BRI AR 19L 27 BaI%e
2010). ATzt SUe] S3AE tdo 2 27] BAAFTH S T S| A THES AR S vl €4
of gk a5 71 e A7t obd fle Aoln, 53] 9 AL S AFsHR o, 288 I A7t AL, 39
AFl tigh 235 2P A7 AT Aotk 2 A AL HIg S AdFsk e, 492 o A2 k2 A FHs
TE T $AE ARGF eEAl mE A ok o] B3E T 27] AREES e Aok A 4
o] S s, gh=o] T AN AT 7 T2 XH *H%U } ]—E dBFeH AR e

B FAAVIE TH 902 NEARE AZSA 3

°ﬂL1Z "q-r] “4011/\1 = lﬂr Hl= ob\ =N
him 5(2002)9] Q7oA AFZF7]
ZAENA ol 27] BBdSFT = o

= Oﬂ—‘,Loﬂ}qﬂ-—— ﬂa Ibrahim (2002)¢] A& =2
BHAFEH FAGW HY O] B2 2] dRdFe = e
219%) oAl $1FEEE ZAF Alg = e, oS 4%
HA9E =27 0] ARgo] 7] ATk FAlo] QoA o
FFHZF Sl 7193E = )

Hhd, 2 Aol F 2 °ﬂ%¥ﬁ?%¥°ﬂ e A A
=5 vl Aol AdAdle #Feld Aozt /i)
7} SAtollA| D a3t ol thg AT vled u37}

dhole wl, vs 7] JFFETol e Tl s FE
3 g AT B} o AYeAeE FALo2E T
FolA] Aol S HolA) eksieh. olsk ARSI, A2 Woo %

(2010)9] AFATFINE 27| JFFFwH T2 FaTA
olof| JFaTaFol vlaLgt 3 Ft A vE-2 70%2}
07%= 27} gllon, Qe =gt gxteo] vl gt
44%9} 39%=2A] 2to]7} §i9iTt,
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o]

o} z7| Aad (}—E—% ﬂx}ﬂ x7ﬂ %—% L. Bhxlo]| H] 3]
JFdF o] Hon E3] AR Fo] AFFol o 2L A
< & 5 it oleidt A T8 HAIF YA =
7] ABIFEFE 7tol=rielo 2 AA| z‘s} 9L o= o}A
°l°ﬂ o3t =gho] A& L gtk RS SbRgth(Woo et

. 2010). 7] BAREFTH 7‘4%— U] FEAEo
71] Atslstr] Hslixle 271 FF el g ﬂr

T:T _l“‘l‘

A5 ol Aolol & Zolu, YFF A4 279
ogog:_w_.—‘?—.g_ 7H}\4]tﬂ— _113_7]. 011:].

B Aol 27) B s Bajel 3 el iAol

AL olf= 27| ARt g FelE WEe s &4 vk o
Folrs T8RS 27] A ollA EAt %’—l’f}?i%{r

Bl ASs1o] 1 AT $4 AT T
olg.0.2 qlsto] Y41 5 1ol FAGEEE A
518 Acke Aol Aol A2 3 ol I B8
47

k)

Ao 2 Z7MAZItk(Marik & Zaloga, 2001), AA| =
21 4 2710 B A= Aol A gAY 7“]’5}5]
o] Qlo] Fe-Fo] o] FolAA| eh=thar AS viel= 7897t

B}, 2 28RS mow Agol Selx) ghaxeie
2k B9 A L 5



el ol }om ool BTshaL, 27 Aeeld
AT 3 G BBYY HAYol R FBYFTATE
el B A2 4 o % 2] AP FRY A

= ALRE AFH 02 JUPFFHS WY Dast 9l 2
olt}. 71E AT E BHIPFRFS AH 02 F7}

d

7= ARG kA Z7A7) A AR BEFS AT
S Aol Skl o) 3715 9 Wasich v
AsFAH(Desachy et al,, 2008; Martin, Doig, Heyland,
Morrison, & Sibbald, 2004).

Z7) 3B Feaell gk -2 5o shel 138 &5
<= 571 913t 1T SAE AREsh= Blo] BAAIY
3w 2719 FFeEe SANNTN7] S1% shte] SA7E 2
2= olq. 1,]1(]-4,]._,& &Xbﬂ].,] Ag-& 71,,}0:]0]—,ET TFH=
FAte] o] vIAE S5 ST EM AT T
7}oll 71648 4= 91& Aolek(Elpern, Stutz, Peterson, Gurka,
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st} (Singer et al., 2009).
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Singer, 2006; Villet et al., 2005).
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