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Nutritional prescription support system for enteral nutrition and its clinical application

Ryusho Oxa, Koji Uwal, Syuzo Masupa, Yoshito Nakagawa, and Mitsuhiro TaAxesHITA

(Received November 21, 2007)

Since a nutrition support team (NST) began to work in our hospital in March, 2003, we

developed a nutritional prescription support for total parenteral nutrition (TPN). However,

in daily NST activities, the re-evaluation of this system became necessary because of a high

incidence of enteral nutrition (EN) and marked revisions in the Dietary Reference Intakes

for Japanese (DRIs2005). Therefore, we improved this system and added a prescription

formulation support function that is also applicable to EN.

This new system allowed the selection / evaluation of EN solutions in a short time with

consideration of the DRIs2005.

We used this system in patients with malnutrition complicated by decubituses and

observed certain treatment effects.

Key words — Nutrition support team; Prescription; Enteral nutrition; Dietary Reference

Intakes
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Patient information
SGA  Physical situation  Blood examinat@n Anthropometry
Nutritional fssessment Course history
Formulation stud :
Y |<4— Nutrient dosage —»>
of TPN
DB of injection Nutritional support record
Fig. 1. Schema of the nutrition assessment system.
The gray areas in the figure indicate improved areas.
DB: database
No. 125 Category[ Drug ]  Aspect[Liquid]  Sales company  Otsuka Adoption @ Yes (QNo
Product name Racol 200mL Calorie 200 kcal Fluid volume 20707mL( 1.0 kecal/mL) Water 170 ¢

Protein 8.76 g ( 35.04 kcal) Fat 4.46 g( 40.14 kecal)

Garbohydrate  31.24 g( 124. 977 kcal)

Osmolarity¥ 400

Fiber g Fischer ratio 2.88

n-6/n-3 3.17 7

Vitamins

Vitamin A 124.2 g

Vitamin B2

Vitamin D 0.68 yg Vitamin Bt 0.76 mg

0.49 mg

Niacinﬂmg Pantothenic acid 1.92mg  Folic acid 0.075mg  Vitamin Biz 0.64ug Vitamin G 56.2mg
Vitamin K 125 g Vitamin £ 1.3mg Biotin  7.72 ng
| 7 Minerals B
Sodiumﬂlﬁ mg Chlorine iSimg Potassium ﬂmg Sulfur o mg Magnesiumi&_(img
Calcium 88 mg Phos>phorous ~ 88mg Iron  1.25mg Copper 250 g Zinc 1.28mg
Manganese ﬂug Selenium ke Chromiumi "g lodine 1g Molybdenum ue

Vitamin Bs  0.75 mg

Osmotarity:mOsm/L Vitamin A:Retinol equivalent Niacin:Niacin equivalent

(Amount per product)

Fig. 2. A basic picture of several nutrients contained in 200 ml of Racol®.

dosage) T1IHOLEIALF—=8 (Total
Energy Expenditure, TEE), #EHE, &HOYE,
feli=, Ko=, EostEHL, TPNAL G
ETHIE  (Formulation study of TPN) Tk # 7
— % ~X—2Z (DB of injection) #FH L T TPN
WFERET 24T o 72, 35610, MERERERCE
HREHAGE R BB AWM (Course history) B

LUER SN HEECHT LR FOERN
5% FLék 9 % EiTHE (Nutritional support record)
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THEBIZB VT, EN HORFGEARAIZH
ERELISHE—EDN 2V, HE0IENY 7Ly
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| Minerals
Creation date: 2005/10/25

F— TR T fs
No.  Product name volune Ca/mg Fong P/mg  Mg/me Cu/ “g l/ng Wn/ g Se/ug In/mg Cr/ “e MO/ g Na/ng
1 |125Racol 200mL 200 7 616, 8.75 616] 270.2] 1750 1862 8.96 1033.2
) .
3
4 .
5
6 -
T
Total 616) 8.75 616) 270.2] 1750 1862
k(/day)
Results of Assessment
Total Enersy 1532 Skcal (TEE= 1532.2) 4125 acol 200mL
Non P Energy 1313.4kcal -‘9 &ég?o)
tei = L
Protein 54.7g(NPC/’N 150 ) Grancare
Fat 34g (Fath = 20 ) Elental 80g/pack
Glucose 251.9g -nsu&e I)_;qmd 250mL
Water  1900mL 19 Fibren VH
Salt 5g( 85 mEq) 16 lInslow
*[t's necessary to add to additional energy. 1106 Pembest 200mL

Fig. 3. Supporting system for prescribing enteral nutrition products.
RDA: Recommended Dietary Allowance; Al: Adequate Intake;
UL: Tolerable Upper Intake Level; EAR: Estimated Average Requirement.
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Table 1

Patient 1 69y., male

A nutritional assessment by the NST.

* Nutrient dosage

Glucose: 222 g/day
Salt: 5 g/day

- SGA Medium-level malnutrition
- ODA Medium-level malnutrition
* Somatometry Medium-level malnutrition
- Basal Energy Expenditure 1125.6 kcal/day
+ Total Energy Expenditure 1350.7 kcal/day
(Active factor:1.0, Stress factor:1.2)

Protein: 48.2 g/day (NPC/N=150)

Fat:  30.3 g/day (Fat%: 20%)
Water: 1527 mL/day

Chemical laboratory data of blood and nutrition assessments before
intervention by the nutrition support team.

Blood test

TP 6.1 g/dL

Alb 2.5 g/dL
ChE 169 IU/L

WBC | 10300 | /uL
TLC 3605 fuL

Hb 8.7 g/dL
CRP 6.588 mg/dL
Nat 135 mEq/L

K* 4.2 mEq/L
Cl 97 mEg/L

(2] JEH

ABERT & D EELL TWwW/z EN #I2S#Y) Td 5
PIZOWT Y AT LA L THRE 21T, &
BERICEREFEEDORE 21T o 72,

1) BEER
69 % Bk
BEAERE © BTN T 7)) v H ) v A (WE)
ZWHR. BEEIC CROBISKHEETH ) i
Zigax LTz,
W | SOEMERIZL D SR AR, EES
v @ EN #|TH 5 ENSURE LIQUID® (ESL)
% 1,000 kcal/1,000 ml/H THEEREEHINT
w7z, ABE#, S5 HEIMIEBOHEE 230 7.
WEZRF L CwaZ b, ¥4 3K (VitK)
TERE L7 EN FlOWGE B L OREIREEOUE %
HIEE LTNST 4 A %17 72,

Physical status

Item ahle Unit |
" Body height | 165 | cm
Body weight | 50.9 | kg B
TSEF 5 mm
%TSF 50 %
AC 20.5 cm
AMC 18.9 cm
9%AMC 79 %

2) #EaEEAER

M2 SGA, ODA (Objective Data Assessment),
FRETHz EL 72, BonEHRE A5 4
WAL, REREOHE, ZEEAHE (Basal
Energy Expenditure, BEE), TEE 3 & O35
EEEYHBMICER L. AR OSEETM
DGR % Table 1 1R,

C OFEFITE X 72 TEE 13 1,350.7 keal/H
LY, BUEL HIZRG SN TWw5 ESL O5E
& (1,000 keal/1,000 m/H) Tt TEE 2R ET
HBHIENEZONT, FITHRERERTO
IZEN R EY TH D02 A7 5% HwTHE
ziro7z (Fig. 4). ENAI 2 EET L4, E#
m VO EN FHIAEGF VO ENAI L Y b B
DREFWEIPI L v, ChFTHRG LT
ESLIZEE#EFTH LI &5, A UERS T
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Pl 44.0]  44.0[ 1715
14 31 55

PFC ratio
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 Formulation

Total/E

Protein ‘ 

(NPC/N=150, Fat%=20 )

b 526 268 1874
18 20 | 62

PO ratio |

NOORT 7T g EX ~
‘kcal Volume VA/ue VD/pg  VE/mg VK us

250| 1250 937.5 6.25 37.5 87.5
Za— Za—

NEIIUETTITLg ) . £ T
keal Volume- VA/pg WD/ug  VE/mg  VK/ug |

2001 12000 745.2 4.08 18 750

Fig. 4. A comparison of 1,200 kcal of Racol® (Right side) with 1,250 kcal of Ensure® (Left side).
Upper boxes: A comparison of the nutrient contents of the two products.
Middle boxes: A comparison of the P:F:C ratio of the two products.
The P:F:C ratio shows from left to right, protein, fat, and carbohydrate.
Lower boxes: A comparison of the quantity of fai-soluble vitamins in the two products.

NERH 21T b RACOL® (RC) & HeBhiaT
fTol. HGXEEOARR LD ESL & 1,250
kcal/H (250 kcal/250 ml/ffi% 5 ) (=L,
RC % 1,200 kcal/H (400 kcal/400 ml/4 % 3 ‘&)
L, FORE, KVATLTESLICE
17 % n-6 &id 25,167.5 mg/H, n-3 &=L 572.5 mg,
n-6/n-3 1% 43.96, BL U P:F:C (ZRFEEED
IANVF—FERIEER, PoEAYE, FIEE, Ck
KAY, PFC) IHid 14:31:655 L) fEXx TR L
7z. —7, RC Tlin-6 =¥ 5,700 mg/H, n-3
13 1,800 mg, n-6/n-3133.17, BLXUPFC It
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, Fz, BHBO KBS IIEH#EEIR TS -
7. —7J, RC IR, s&8%2 AV F—
E=ECTHy, BE#HKE LTIEn-3 RIEHE~

% { &, n-6/m-3 LA/ EH -7z, DRIs2005Y
KBWTIREZ AT —LEOBERIE 25% K
i (30 ML LB Th Y, HIRN, SRk

b EAs CHD (Coronary Heart Disease) ) A 27
FERL Y, BEAEZICBVLTREREHENHESR
ENY, n-3 RIEMIERDLAEEH 2 A L ™), h
SHAREHIR 13 VEAL - WIPUCENR TV S 103 Z r %
Bz, BRERIOEE, BUREICREES

A LTS AR OKFRTEDUERLRE LN
FESL Db RCOFABLTWA L, =
BEICERS L. 2L, WIZIRALTWwWaD
T, TOEREGTA VitK OGHEEITEET 5

VDB L. ABERIICALE & 72 ESL @ Vit K &
HEIX7018/1,000 kcal“(“%k) Z ol
DRIs2005 ICHEINTWA BLE L ITIZTR%ED

2 TH->725%, RCIZIE Vit.K fJ‘ 750 1 g/1,200
keal L Z < EHENTWAS, iE-oTRC %% 5
T HIZH72, Vit.K 2RI EFNIC R 5 v
L9 ERVLETHL, £IT, ooy
v EEER. Y (Prothrombin Time International
Normalized Ratio, PT-INR) 12X AE=% 1) v 7%
EEETWRDS, WEORSEOFEL E1E
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Fig. 5. Time-course of changes in several variables after consultation by the NST in Patient.
Nutritional consultation by the NST started on day 5.
Dotted lines: The stars indicate albumin (Alb), decubitus area, hemoglobin (Hb), C-reactive protein
(CRP), and PT-INR.
Solid lines: The open circles indicate total protein (TP), choline esterase (ChE), white blood cells (WBC),
and doses of warfarin.
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TPN LG ZEHCFBATE D VAT AR HEEEL,
k% (Parenteral Nutrition, PN) #iC X
LEBHMACEHLTCEZ, LML, EMEZE
ABHIZDIL PN EEICINEN BEDOHE NS
Kb, i, AFEIOLESKIBICEET SN,
COUETHBE BT A2 72 EN BEANOFFFE
DVWTHRHTA2LENH 72, > TENHOD
FHEEFEEAFT, INFTTHELLIA
7 4 % DRIs2005 (23t & €72 EN B A %5
BVATLAPPLELEZ, AEEITo/2. Th
i, SNFCRBDOY AT L ZHEEL-HER
%, RADMETHELZIT o250 TH 5.
ZOFER, DRIs2005 DYETHNE B L UBEHZEHE
BICERTA2ENAICEINA LY I VHHR S
ATNVEG EOBEVHEHIIER SN, #Eh%
EAHE 2 » 72 EN Hl 0@ IREB L ¥ 5-551] 58
&7 o 77, DRIs2005 (ZHEF AN A4 & L 72980
HESTHY, BFHMARZ EICL - THEEREIR
B o2 BFEANOMIDIIREE L Bbh b, 4
2, BEBREOESTIIOMEIANIEETHY,
B4 12 X o Tid DRIs2005 ICED SN T WA
EEBETHIEDTFERINL. 40, LD
NST F — L 3#5E B E 1T L TREZLZRONA
AT o7z, REF TOEITIIBESE, Wi &
Vit.K OFEAEH O 2 5 TH o 72 FREREITE
FEAERe BErE ISz, &F OREEHI Y
HTHY, |G TREFEEOHE, TS,
BLUOBRGNEOBRIRPRKELRA U Mk b,
EN#HzFHT 256, EELBITALEE
DEFELFOBBPFIEL, EFIZEL 72 EN
FZBmINT 5L 3B CTHRETH S, &6 1
AIEF TIIABEFRHICDEBEIFILETH 5 7.
PE F CIEEGIIIEAIM, FTU A2 MIER
FEEVPHOES L) ICRash, EfEamb &
CH 7T AL N e EDRAEN R FEEH T
JIDEWETH - 72, 40El, ENFNIHIE S &
7Y AF AEFIET A EI2X ) DRIs2005 2
HETHEMPUIN L EDOEBIZE-7EF 3
VHR I AT IVHELR EDOBRIES OB
BonbOhieod, MAEHOBA,L b E
) 7% FEFHIIC R - 7S BOREDWRE & 72
o7z, REZOEEITEAFAERBIZLY RAEL

rEZLN, KVAFLATELNERE D

AT LR EERICL ) BFORERELZRT
Alb ED Y FE % L0, FIIEWIRIES BIFIC
BRLIEEZDL., L2LEEL, HEIGREIC
BT Ave s, W, $, WS, ©¥ IV
A, E¥ 30, EHEOBHRSWETHL W &
WhihvTwa, 4%, BEFSHICEMNLE
BAF L CRBEIRBOUE 72T TIRIAM AT E
THAIABEILIDEII R TV A% LIl
TREERLLETH), RATVATLADE
LRBHPUBTEZ TN,

NST &\ 9 F — AREBEOHFIITER, EEE
=L, HEM, WA, EEREL BV
BlEafR s L B A IR DHE D - T 277,
EHIENIEEEEL LWL CEY 2 EN A0
BERETLOHR%G 6T, MOERBEFZIIGL
T A EN Bl O & DOFHRIZELAT
AVENH L. FOLETEFMOEM & T 5
ENAIEEYWEDHMAEENZERT 2L VW) &
ERRE A LENHLLEZLND, T2,
HEIMITBERZICT L TEREEHOAL S
FTRMEHBM (FLy Yy v 7#) 2&0RT
B LRLCARRE B OB L NHEEE R
LA,
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