J. Korean Soc. Food Sci. Nutr.

25(5), 855 ~864(1996)

A4 S0 AR HLAE] Tt}
Ao HEM FoiQ HE0f et HF

259 - 240
AYofstD ABE YDt

A Study on the Nutritional Assessment and the Effects of Enteral
Nutritional Supports of Tube Feeding In-patients

Sook-Young Yoon and Sung Mee Kim'
Dept. of Food and Nutrition, Keimyung University, Taegu 705-701, Korea

Abstract

The purpose of this study is to evaluate nutritional status of tube feeding patients, and to inves—
tigate the effects of giving enteral nutritional support to them. 83 in—-patients have been examined
for their nutritional status. The mean caloric density was 0.77kcal/ml. 36.1% to 75.9% of them were
malnourished in terms of biochemical assessment. The energy intake showed the significant and
positive correlation in all biochemical parameters. And the protein intake showed the significant and
positive correlation in total protein, serum albumin, serum iron, hemoglobin, hematocrit and TLC.
But age was correlated negatively to serum albumin and transferrin. The amount of energy and
protein intake has been significantly increased as the tube feeding duration became longer. Also
the effect of enteral nutritional support for 6 weeks has been investigated. Case group(n=8) was
administered 250kcal of polymeric formula in addition to their usual diet, while control group(n=8)
kept the amount of their original intake. When comparing the biochemical changes of the case group
and those of control group at week 0 and week 6 respectively, it showed significant differences in
total protein, serum transferrin and TLC. This study suggests that the malnourished status of tube
feeding patients can be improved and even prevented if nutritional support is properly administered.
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Table 1. Nutritional content of Ensure(250ml/can)
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Energy(kcal) 250
Protein(g) 8.8
Fat(g) 88
Carbohydrate(g) 343
Vitamin A(IU) 625
Vitamin D(IU) 50
Vitamin E(IU) 5.63
Vitamin Ki(mcg) 10
Vitamin C(mg) 375
Folic acid(mcg) 100
Thiamine(mg) 0.38
Riboflavin{mg) 0.43
Vitamin Bes(mg) 0.50
Vitamin Bi(mcg) 15
Niacin(mg) 5.0

Choline(mg) 75

Biotin(mcg) i
Pantothenic acid(mg) 25
Sodium(mg) 200
Potassium(mg) 370
Chloride(mg) 310
Calcium(mg) 125
Phosphorus(mg) 125
Magnesium(mg) 50
Todine(mcg) 18.8
Manganese(mg) 062
Copper(mg) 0.25
Zinc(mg) 232
Iron(mg) 2.25
Selenium(mcg) 9
Chromium(mcg) 13
Molybdenum(mcg) 19
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Total protein, ¥4 albumin, hemoglobin, hematocrit
% Y=}F4=(total lymphocyte count, TLC) $-& +A}
9 AR EHE F2e T, A transferrin, A
iron ¥ ¥ HITACHI 7150% ©]43}e) #4314
=9 A transferrine Blackburn 34 o] &3}
total iron binding capacity(TIBC) 23] AF&3}¢ic},

Transferrin=0.8 X TIBC(mg/dl)-43

% 91974 white blood cells(WBC) e} & 574
& ZA F oy Aol 5ol ARssch

Total lymphocyte count = WBC x % 0{016 mphocytes
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£ 0 g F AL GAoE FAY ez
Z} o of of(parenteral nutrition)& ¥ 83 R} A
=L 2839 & FAke 497, 3=} 34 o] e}
42t 5 204 o137} 99, 20~29417} 147, 30~39
A7} 119, 40~494) 7} 149, 504 o) Ate]) 35 o A
A 9] 42.290]9}ch,

Table 2. The level of mental state of subjects

Male Female Total
Mental state No%)  No.%)  No.(%)
Coma state 5 ( 6.0) 0(00) 5(60)
Semicoma state 7 (84) 4 (48 11 133
Stuporous 25 (30.1) 16 (19.3) 41 (49.4)
Confusion 1 (12 4 (48 5 ( 6.0)
Drowsiness 10 (12.0) 8 (96) 18 (21D
Alert 1(1.2 2(24) 3(36)
Total 49 (59.0) 34 (41.1) 83 (100.0)

A9 o)A gFAle e Table 200 A A&k vle} 2+
o] E4A+el (coma state) 6.0%, ¥HESA}H] (semicoma
state) 13.3%, &7lA el (stuporous) 49.4%, &= eh
(confusion) 6.0%, &3 Ael (drowsiness) 21.7% & &
Alo] #3l5 A7} A A 2] 96.4%0] 9.0 £ A)e] v
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2 Rostm 9lo] 2o ARG o] RS o]&
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o2 el 5, A @34 3219 g F-Eo] Bolus®
o g o) g3ta gle] YA Foiolt A &H Fo
wel oig w7l ey Aol

FHY 777271+ & F-54 (blenderized formula)
o] A% 10~14 Fr.&, 4% #3524 (commercial for-
mula)& o] &8 A $ 8Fr.& Walw ot (® B d+
A H A E /549 FRl AN 48X
2 16~18Fr.8) HB& AH4-sta lsivh A4 #+5
Ale] A9 EFE fEA vlE] Fodgo] mzmg ¥
zhgo] FhsAde] 7] wRell(27) AA o] Au Y
Aol gelo W& Fre] o] B AHeo|rh

FrAAL A A B o e} 271 3 Y2 Silicon
(735%), 17} =& Polyvinyl chloride(26.5%)-& A
4352 Qgich T6) ATl e 25(198%) T2
Polyvinyl chloride(75%) % A1-§-3} ¢l 3, wh(12)48] <
Foll e 25(95%) 2 Silicon(5%) & AH-83l1 9l
ot v g9 FBo] 8L 75} Polyvinyl chioride
o} A Aol A AFHo| R, HEH T &Ho] 9]

Table 3. Diet prescriptions for tube feeding patients

oo 33 ¥l xs} A& Polyurethane, Silicon® $%
HAstz UH28).

CHARRFOI CHEE Alo] gt

Table 3& ¥ 91 # B HFAE 3t A= A=At
A WA Ao ke Al A g Aotk BE AT FF
A](Standard special liquid diet) 28.9%°1%l2™ 3
% 733 8-E21(DM special liquid diet)o] 3.6%°1 %1t}
ZAE AR I HY 2] HAL EF AR R
2] 0 2 W7 A4 E34) (hospital blenderized formula)
£ 1 0kcal/ml 7)1 &0.2 2 A3l FAlsld A & &+
= Al (commercial formula)S B3 A+E UA
3, 170 392 A4l -& %4 (commercial formula)&
2 gt A 7E 5] a9 UL A
S % o o8 BF 7% F541& vl S(rice gruel soup)
ol A A1 (full liquid diet) 2 A kst A
$7t 434%019, A FEAoE AuEe ArE
241%019-6-& 22 & o FA}e] Alelol @& A AFA
AZ @ Foiupy Fo) A vzt o) FAs

Hospital Hospital blenderized .
Diet prescription blenderized formula + Commercial Commercial Total

formula formula formula No.(%)
Standard SLDV 8( 9.6) 7( 8.4) 9(10.8) 24(28.9)
DM?, SLD 3( 36) 0( 0.0) 0( 0.0) 3( 36)
Standard SLD + RGSY 4( 48) 10 1.2) 1315.7) 18(21.7)
Standard SLD + FLD” 16(19.3) 0( 0.0) 2 24) 18(21.7)
FLD 20(24.1) - - 20(24.1)
Total 51(61.4) 8( 96) 24(28.9) 83(100.0)

USpecial liquid diet(lkcal/ml), ®Diabetes mellitus, FRice gruel soup(0.36kcal/ml), YFull liquid diet(0.45~0.51kcal/ml)

Table 4. Mean daily nutrient intake and PFC ratio

Variables A Male(n=49) Female(n=34) Total(n=83)
ge (Mean*SD) (Mean +SD) (Mean + SD)
<20 1290.48+ 209.20 1049.86%115.20 1210.27+215.56
Energy 20~ 49 1582.23+580.14 1415.16+532.18 1526.54+570.07
(keal/day) 49< 1705.00+714.23 1286.79 % 465.96 1489.92+634.92
total 1589.10+619.98 1314.96+491.92 1476.80+583.76
<20 5393+ 776 39.18€ 460 4902+ 978
_ 20~49 6831+ 34.09 61.93+ 37.47 66.19+ 35.38
fr?gem) 49< 8650+ 4953 5606+ 30.58 7084+ 4363
a
geay total 72.86% 4035 5682+ 3323 6620+ 3821
Fat(g/day) 39.38+ 13.87 3691+ 14.43 3837+ 1407
Carbohydrate(g/day) 237.37+1036 188.02+ 77.82 217.16%+ 9654
Protein(%) 1755+ 3.32 1641+ 303 17.00+ 324
Fat(%) 2389+ 811 %23+ 731 248+ 783
Carbohydrate(%) 5856+ 596 5735+ 657 5806+ 621
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Table 4% XA A ARALS) 19 413 od=fst odoka
A 9 & gdgd diFt v &g Jehd Aok &
FZAPHAFALS] o] o Aje] A5t AHel Y FALR
A B Aol g S o] ojuig) o o gS A
£31A X3l 1d BT 5o %2 H T 1477keal
2.2 324 502kcal, # i 3200kcalolgl.on, @FAlE A
I 1589%kcal, o A}+= 1315kcal B FAFe] Fof ko] &
gith A H 2 B o G219 -9 20~494]7} 1582kcal
Q) ¥ 504 o)Ak 1705kcal & Egto ], of2}= 20~
40417} 1415keal, 50A] o] AF-2 1287kcale] 9l v}, wha) =l
o A FaF 729g, A 56.8g0]H o FAl=
20~494171 68.3g, 504 o] A& 865g0] gl o, oAt
20~ 4947} 61.9g, 50#4] o] 4+-& 56.82ge| At A A §
2ol 19 & ddo) Ao v 139: 18, 3
Ztel] dj gt ke A Aof v g4 Kinney(29)2] 120
~180: 1, Long 5(30)2) 150 : 1, o] Aslvis no
o} HiZSH S o 3 9EE BoH, g
A3 ookae FAUIELS Tl x|u) kA e u)
go] H 17 : 25 58L& vheh|o] A Ake] W 9] o] &3}
At

BAAFEAY AA 13 FFE FF 3534mlE,
250ml ]5}7F 10.8%, 250~ 350mle] ¥ $]7} 51.8%% 7}
A w9k, 350ml o] A& 37.3%0]%l.em ] 550ml
ol Bl = 3 gl A S A A2 108%0) ¢]=F ).
13) Fojgfe] 350ml o) 274 7 el o] A
g 71gAd o) wolx| 7] ool ulgAl 3R] ok sl
(21) &%) BolusF9H o2 i3 3¢ 5~10%¢ 24
HAA3] A 500ml o] &2 oo 2 AdI(8) sl&- Bl
Fo] B o] B Q74 B E 13] Foigke]
Fol AHdFA T4 old iyt Z{o] sl rt
oAz,

Table 5. Biochemical assessment criteria(8,31,32)

a7 Qe gl FEAY 43 g
7 0.77kcal/mlZ 0.90~1.09kcal/mlE 28.9%°]9, 0.90
ml ©] 817} 68.6% & x| 3l BFE A H {54 2AA
2] 1.0kcal/mlell = A =22 Esldr}. o] = Alo] At
dlA] vpeht o] ko] Y& A fEAlel) vl £
& 9 3)l9lr] o Folch AA vl g3} A -T2 &
e ekl Wl wle} Aol gl.evt PlgS H
0.36kcal/mi, A #5412 °F 0.45~0.51kcal/ml¥} @
o2 EF AW FEA vl dako] Iokr}

MSISHA AL of5H FAAER

ZA} 821 of okAbe) & ol w3} A3hehA od ok
PrleT2Ad Y HAAHF 2AE 1 G kAt ol
wet FEE AGE, b ZHT Y ANTELE ¥
Fate] Ak olsle] AP ¥ &S Table 5ol A A’
of ok A2 715(8,31,32)¢ll we} Fig. 1o vretfgiet.

Total protein, @4 albumin % ¥ transferrin 5
2 ozl o] of okalel & vpepTH(31). Total protein
& 7 6.66g/dlo-2 A A Fate 36.2%7F AAF o]}
o] Agateleldl ol F F5 & o] APTol 145
9ol et A albuming % 3.45g/d1EA A F o]
494%°)9l 2w S5 5 ZA o] 48%°]sict A trans-
ferrine 37 185.72mg/dIE 2 Y] 60.3%, oI5 F
S5 APL 217%E doF BAHE 1y

HEo FgAdlE el F= 84 irond] A¥
el A FF 74.33ug/dl, oI AHE 64.18ug/dlE A
A BALe] ko] A Fol 72.3%0 o) 2F 2 o] F
ZT % 77 o0] 31.3%°] g v}. Hemoglobin- ‘¢4 4 F
12.64mg/dl, 2= HF 11.77mg/di2A] A A B2 &
A To] 735%, ol F FE5E AHL 241%019 29,
hematocritex] &= F2} 87 38.68%, I A} 3 I 35.90%
o] Asbz AA A} F AYFo) 75.9%, °lF FFE

Variables Moderate deficiency range Mild deficiency range Normal range
Total protein(g/dl) < 6.0 6.0<~<65 =265
Serum albumin(g/dl) <28 28<~<35 =35
Serum transferrin(mg/dl) <150 150 < ~<200 =200
Serum iron(ug/dl)

Male < 60 60 <~<120 =120

Female < 40 40 =~< 62 > 62
Hemoglobin(mg/dl)

Male < 12 12 =£~< 14 214

Female <10 10 £~< 12 =12
Hematocrite(%) .

Male < 37 37 =~< 44 >44

Female < 31 31 =~< 37 =37
TLC(cells/mm’) < 1200 1200 < ~<1500 >1500
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Fig. 1. Nutritional status of the subject by biochemical
parameters.

AFYTo) 289%2 FAIG S EE Bk 6
7 DA #A) el A A Foll 4 E hemoglobin® hem-
atocrite®] ol ¥ S5 o)Ak} A g To] 61%} 46%
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W JAENA FEHLZ HLE $9lE 892E
Bty B asigch

% Q974 HF 1601.6cells/mm’ 24 A A 2}
ZF ZAg 7o) 51.8%, 55 AYFL 31.3%°]dch &
A7 E @21 A A AL A=) E Hbed sl AL
2(23) JopEek #AEL g7 YA e
of Pl ANS FFA| Foln 2 7l off i’ AlEd

. 7R

71l AE W

2F 18 Y AR 7 (7ol mhE HUAE]
Table 6 A A wAbzbell Wsted A=k A=, <y
A A3, A8 2 ARFA] 7|7k AJeekE ZAbA|
sle] AFARAZ ool Atolr) A= A F A
shaby AR e 2F of(+)9 ARAAE el
© 1] £3] total protein, @3 albumin, hematocrite2}=
p<0.01¢) 4], hemoglobin¥}+ p<0.001¢] ¥ A4#
AE vehigdch Al A3 skl e total protein, 84
albumin, ¥4 iron, hemoglobin, hematocrite, TLC}
oF(-+)2] A|aAE Bgr) Table 72 19 A # 7kl
1000kcal ©]3}, 1000~ 2000kcal, 2000kcal ¢]4 Fof -
2 211rql S o Askebd 23] A & wl gt Zlel). Total
protein, & albumin, ¥ transferrin, hemoglobin ¥
hematocrite®] & A #H Dol & Aol AzlstA
A7 FrY A o2 whod, 84 iron £ 49T
SR A deke] ¥ &5E AAAE vl kst A
S wlozy Ao AdH e dofateete] AL
e 2R3 Fgde]e] de4s HoFgch
<37} ¥4 albumin(r=-0.3034, p<0.01) ¥ ¥A tran-
sferrin(r=-0.3136, p<0.01) &(-)¢] AFHAA 7}
ehyteh. o) = €A albumin® A3 Zhell &2 AHFA
£ 19 §6)9 Aoty )3l Aolv}h. Bowmand
Rosenberg(34)2] Aol A2 &L dofd g ¢
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Table 6. Correlation coefficients of daily intake, age and nasogastric tube feeding duration with biochemical param-

eters (n=83)
Variables Energy intake Protein intake Age Duration
r r r r

Total protein(g/dl ) 0.3060** 0.2431* - 01928 0.3052**
Serum albumin(g/dl) 0.3725™" 0.3247* - 0.3034** 0.3126**
Transferrin(mg/dl) 0.2499* 0.0764 - 0.3136"* 0.0685
Serum iron(pg/dl) 0.2168* 0.2334* 0.0843 0.0588
Hemoglobin(mg/dl) 0.4134*** 0.3877*** - 0.1133 0.4007***
Hematocrite(%) 0.3489** 0.2985** - 0.1571 0.3910***
TLC(cells/mm’) 0.2286" 0.2455" - 01114 0.3235**

*p<0.05, **p<0.01, ***p<0.001

Table 7. Comparison of biochemical parameters by daily energy intake

Variables < 1000(keal) 1000 ~2000(kcal) > 2000(keal)
(n=24) (n=45) (n=14)

Total protein(g/dl) 6.35t 059" 676+ 057° 6.85t 058"
S-albumin(g/dl) 324+ 031° 347% 046 374+ 043°
S~-transferrin(mg/dl) 161.95+42.99° 194.46+58.43° 198.37+49.11°
S-iron(ug/dl) 62.83127.03 69.64+33.39 84.43+29.85
Hemoglobin(mg/dl) 1158+ 1.39 1224+ 148° 1359+ 1.23°
Hematocrite(%) 35.69L 4.14° 3741t 501° 41.14+ 432°
TLC(cells/mm®) 1471.0+662.7 1536.6+678.1 20345+8956

YMean*SD, p<0.05
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o] FolAo ol Al e} A 7|53} 22 A
7V 7E Bl Z1418ke, alA] A g Sl o]l ok
EFAErt 5 glvkm sl oh(34,35).

A 3FA] 7172 total protein, €3 albumin, ¥
78} p<0.010 4 F(+)8) ARBAE BHoH,
£-3] hemoglobin® hematocrite® p<0.0018] F& <
(+)8] ABJAE B, A[FA] 7o) A4E A3
A AAL27) Fot GG NAH AR = A gE
Bl o] AL ) AFelx dAssc)

ololl, A FA] 7| 2tell wpel GaF o bl AJHF
2] #AE 49 Table 85 Fig. 20l Vel et A
F4 7]17}e) 253 o] &tal 7% 27t 1079keal 2 44.6¢,
29 ~45+ 1377kcal ¥ 58.0g, 45 ~6F+ 1529kcal
2 69.3g, 65 o]AHE 1840kcal ¥ 87.1g2 2 1eh}
AR/FA 717ke] A4E d= o i JH3e] F
7¥ete 738 B gt} Abernathy 5(36)2] | --ellA
5 ABFA 7)7ko) 1 ~4d el Ao 8739 553%
FFolgl ot A{FA] s\ 2ke] F7ek 21~30Y ¢l A
= 1008% 24 ABFA 717ke} Aol A4 ok 4]
Feko] Zolsle] £ 7o dxlstict olop e &
AL 9l PR oo Y AEH AR QF g=F ok
9] Z7lol = E7sln 27| 9] dAl A = A e
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Fig. 2. Comparison of total daily energy and protein
intake by the duration of tube feeding.
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Table 8. Comparison of total daily energy and protein intake by the duration of tube feeding

. 0~2 week 2~4 week 4~6 week 6 week <
Total daily intake (n=27) (n=12) (n=13) (n=19)
Energy intake(kcal/day) 1078.84£264.39 1376.84+409.21 1528.83+515.91 1840.291+623.72
Protein intake(g/day) 464% 16,72 57.98+ 29.96 69.28+t 29.08 87.11% 45.22
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Table 9. Comparison of nutrient intake and biochemical observations between control and case group at week 0

and week 6
Variables Control{n=8)(Mean* SD) Case(n=8) (MeanxSD) p-value

Energy(kcal/d.)

0 week 1549.40£253.82

6 weeks 1540.68+229.43 1799.40+ 253.82 NS
Protein(g/d.)

0 week 5675 953 56.77t 999

6 weeks 6557+ 934 NS
Total protein(g/dl)

0 week 713 0.40 695t 041 0.027

6 weeks 666+t (.71 724+ 053
S-albumin(g/dl)

0 week 373+ 037 381 028 NS

6 weeks 354 048 383t 035
S-transferrin(mg/dl)

0 week 21125+ 49.20 19475+ 34.29 NS

6 weeks 213.63* 64.25 22488+ 3954
S-iron(ug/d

0 week 6863+ 3157 50.00% 1581 001

6 weeks 5875+ 25.05 86.38+ 32.89
Hemoglobin(mg/dl)

0 week 1340+ 183 1280t 146 NS

6 weeks 1276 104 1380t 1.10
Hematocrite(%)

0 week 4153+ 564 P7NE 415 NS

6 weeks 39.06+ 3.38 4204t 2.89
TLC(cells/mm®)

0 week 2305.16+£511.74 1536.94+363.74*

6 weeks 1771.74£524.37 2230.25+349.65 0.001

NS: Not significant at p<0.05, *p<0.05, compared within group value
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Table 10. Biochemical changes of case group by the duration of tube feeding (n=8)

Variables 0 week 2 week 4 week 6 week —value
(Mean* SD) (Mean* SD) (Mean* SD) (Meant SD) P

T-protein(g/dl) 695% 041 693+ 057 7.29% 0.74 7.24% 053 Ns”
S-albumin(g/dl) 381t 0.28 3.76t 0.29 3.89* 0.28 383% 0.35 NS
S-transferrin(mg/dl) 194.75+34.29 202.75+41.29 218.00%28.49 224.8831+39.54 0.033
S-iron(ug/dl 50.00£15.81 64.25+25.38 69.13£23.75 86.38+£32.89 0.045
Hemoglobin(mg/dl) 12.80%+ 1.46 13.03x= 1.09 1341+ 1.07 13.60% 1.10 NS
Hematocrit(%) 39.71% 415 4060+ 3.38 41.28+t 3.15 4204+ 2.89 NS
TLC(cells/mm®) 1536.9% 363.7 2013.4%+369.5 2075.81423.0 2230.31349.7 0.0001

NS: Not significant at p<0.05
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