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Background: Malnutrition of inpatients has been associated with higher morbidity, mortality, cost, and longer hospital
stay. Total parenteral nutrition (TPN) therapy plays an important role in decreasing morbidity and mortality among criti-
cal inpatients in hospitals, and has been commonly used to improve clinical outcomes. However, only a few studies
were conducted regarding patients’ nutritional improvement by TPN. Method: This study therefore evaluated the
changes in nutritional parameters by TPN therapy for early malnourished inpatients. Data from early malnourished inpa-
tients who were treated with TPN therapy between January 2012 and June 2013 at the OO university Hospital were
studied retrospectively. Information regarding sex, age, underlying diseases, division, TPN (peripheral and central), and
changes in nutritional parameters were collected by reviewing electronic medical records. The criteria for evaluation of
the changes in nutritional parameters were included physical marker, body mass index (BMI), and biochemical mark-
ers, including albumin (Alb), total lymphocyte count (TLC), and cholesterol. Nutritional parameters were collected three
times: pre-TPN, mid-TPN and end-TPN. A total of 149 patients (peripheral, 97; central, 52) was evaluated. Results: In all
patients, the malnutrition number was significantly decreased following the complete TPN therapy (peripheral patients, pre-
TPN: 3.33+0.12, mid-TPN : 3.06+0.17, and end-TPN: 2.85+0.21 (p <0.05); central patients, pre-TPN: 3.38+0.11, mid-
TPN: 3.06+0.13, and end-TPN: 2.75+0.21 (p <0.05). The malnutrition number means number of nutrition parameters
below normal range of malnutrition. In addition, all of the four nutritional parameters (BMI, Alb, TLC and cholesterol)
were increased with duration of TPN periods for all patients, and the changes in the early stage were larger than in the
late stage (p <0.05). The nutritional parameters of non-cancer patients were increased to a greater extent compared to
cancer patients with longer TPN therapy, but it was not significant. The nutritional parameters of younger patients (50-
60 years) were also increased more than of older patients (70-80 years), but it was not significant. Conclusion: In con-
clusion, the TPN therapy decreases malnutritional status and improves nutritional parameters in malnourished patients,
thereby decreasing morbidity and mortality. The combined evaluation of all four nutritional parameters is more accu-
rate for nutritional assessment than a single one.
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Fig. 1. Process of nutrition services for patients of a National
University Hospital.

Table 1. Nutrition screening parameters of a National
University Hospital.

Parameter Malnutrition Normal Range
Physical BMI (kg/m?) <17 18.5-23
Biochemical Alb (g/dl) <3.0 3.5-5.1
TLC (cells/mm”) <1200 > 1500
Cholesterol (mg/dl) <130 130-230

1" (Nutrition Screening)Z-4, 2%+7] ¢l @3 9F FHA (Nutrition
Assessment)ZHA, 18]31 3ctA| ¢l A gEE JFAE AFS
T - AL AEk TkFig 1)) 19419 dF Al
HIA 2 U] F 4841 7F ool oJaksig el AY ok
A7F A Ak A5 A A2 Al A= AlA
A% A (physical data) 17}2]<} Ay 3484 =] (biochemical
data) 3715 E338F 471R] A RS o] &3 (Table 1). ©]&
3 AA A= 2 BMIF A3HH A& Alb, TLC, cholesterol
< X3 A dFTET|EE 272 OO sty 49
oF k7 A & (NST, nutrition support team)ol]A] 34 o2
Nkslol om o] F Edfja 25bAIQl ookl A o] e E
ol the Il A= AE £ 2 A Fast &
A7} b o FRAAAL 1A AR S dFEH
71E5R 9} vl wsle AAH LR 7|F Fholl B3 Ale]
= ogled 5, A 1207 F-E5eh oJ ok R AP E,
3~aN7F FEEhd o FES 3 9 PoE st w3t
At oM T AT} Ay F=2 5 S5
ICD-9 el wheh F4 wh 2, w3 d3F 24, 55
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TPN(Total parenteral nutrition)< ¢33 7]5°] B]AAA
o]2} 73 AFed ok (enteral nutrition, ENY&w°] B7Fs3slAv &
Z8-3F F2] 2=} (none per oral, NPO)x= A 9 o 9F(parenteral
nutrition, PN) e 2 4 79 o]A}e] 2| A7|7te] |4 o)
AREE 4 Qloh TPNY FoiZ 2ol uhel A9 ofof
(peripheral ~ parenteral —nutrition, PPN)Z} 3414 ™ (central
parenteral nutrition, CPN)2-2 323 4= gJ}. $-4 PPN &
Folut ol ol WERAME o] 83te] 25 o]ste] Tt
W odFSs FEdhe AR B dgxlel H8sA] ¢
717k §] AR7)E 3]50] 7= AP} o] &8 4 3l
o}, Bb CPN2 &3} 9 (subclavian vein), 737 ™ (jugular
vein), PICC (peripherally inserted central catheter) 55 %3
FUaT FHIE AR Mok 27 o] 4] A|&H Q] ok
Fwol s B2 S Ik s A o]4st
oh? @A) TPNFei7h S7kstaA AL shekst TPNTH]
&5 FAHgell At opekst A7t AP QA
TPNFo]7]7tel| w3 o F7d A AW 5o of FEeF 3|15 A
ol 3t A= 53

ol A= OOt ol 41 F, 491 4847k o]
FFEFHAI TPN T55 B 3 A2 TPN A
F3 AHE717Y, kAR W3, o BRI RS HEAS
ghetsled J27] Ate] Je NS Hrskar o FE ) 3
A o] fAIReES A AIBEazA} et

eIt

A7 Chat

20124 1€ 1d5E 20139 69 3071 (14 6709Y) &F
AlS Al9gt OO st el 3t 7k 194] o] Ae] 3}
= FoA 4 F 482 7F ool ofkEFRAS WAL
TPN (peripheral, central)#| &< 1% 1 bag(1500 ml/day)S 5
of k2 16192 FALE Hie = o759} A 5}shy
AMATNE T ARSI o] o SFAled A3}
I olE AEF B 194] mERe] Aot A9 A9t
H, o] F A& =5 o HALR AU (W), AFgst 3t
(78) & % 129 A Al A AlLEd. = F TPN
ol wel 3525 peripheral F¢1<-, central FoJ -2
LRIl TPNS] F Foj ol mpe} 3 Foide7t 8 ofst
T, 9~19U, 204 oAkl o2 A Fo2 3l Hr}
aFATHFig. 2).
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Malnutrition assessed patients
within 48hr of admission
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Exclude hospital transfer (N=5), death (N=7)

| N=149

Central TPN
(N=52)
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| divided by total TPN days l

<8 day 9~19 days | 220 days <8 day 9~19 days | 220 days
peripheral | peripheral | peripheral central central central
TPN TPN TPN TPN TPN TPN
(N=42) (N=31) (N=24) (N=15) (N=18) (N=19)

Fig. 2. Process of selecting patients.
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ATFdAEe] AW, 947, A (em), AF(ke), AT,
Aa, 19 93F & o,“lE‘o:‘TPNXﬂE‘, FA7|1 7 ZA
stedch. =3k BMI (kg/m?), Alb (g/dl), TLC (cells/mm?),
Cholesterol (mg/dl)P/] 4 7 1A] AAFA|F 28} AFHERE
NEE TPN F FoJUL 71502 He Fodd, 7t Fo
oA, FHE E°%°‘i % 3wl AA $A3k

APCH e o=

OO st el A 2L vl 2 Anfel= TPNAIE FollA 1
d 1bag AFE- Al TY3 volumeS FF3 4= 2= Peripheral
A|E 1006 kcal/bage} Central #|E 1613 keal/bags &+ 7FA]4
A e} 5ked e}, Peripheral A2 dextrose 103 g/bag, amino acid

46 g/bag, lipid 41 g/bag®. 743 =23, Central A5 dextrose

Table 2. Patients' characteristics.
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187 g/bag, amino acid 75 g/bag, lipid 56 g/bag®- ©]F-o1 %t}

TR
(1) AA BAp2] AT FEN G| EH ek H 5
) 03 B7hsiee,

() A 321] 471A] *JFAEBMI, Alb, TLC, cholesterol)
IS TPN 33t FoIdS 7|E0= Faitelddat Tk o] F2
Hhrel b,

(3) ¥ TPN FALFE T F o] -7l w2t haat
=, 1] AR S 2 vpre] Fubol ) Tk o] F2 o A
F W3S H7sisio.

(4) & TPN Fodd5=2 73 F A=l o2} 50~600H,
70~807] 2 1o} Fuboldzt Fuk o] Fo] oA WS
37Fsksde

SH ®z2|

Microsoft Excel 2007 2 SPSS 12.0 version ©|-83}913 3F
2ke] 7] B2 H+EF 2 A meantSD)E FA| 3} -
P<0.05¢] 73-% BAH L= F2] sl 7sidet 3R,

v Exl7e] 2ol paired t-test® B W3FGY Y 7 H kgt F
U7} 8Y o3}, 9~19Y, 20 ©]/F7Ee] ]l one way
anovas 8315}, 50~60) £} 70~806H 2] X}o]:= paired t-test
2 uasl s 2 Az Boddpr) 8Y o3}, 9~19¢, 20
o] A47Fe] B]Lell= one way anovas -3}t

A7 Az

AP MRIES] 7[2SY

% 1497 9] AF3EA} Fol| A PPN FA] 814%, o34
18.6%°]| 3 CPN2 FA 65.4%, oA 34.6%= FA 2] v]&o]
=9kt B 332 PPN 6634, CPN 61342 PPN3A7}
5 Ax vt Fo| d4= PPN3A} 1529, CPN3kA}
7} 1879 91 e} 1Y da3Fe T2 PPNEHA[7} 1,190 keal/day

Peripheral Central p-value

<8days 9~19days >20days total <8days 9~19days =20 days total PPN CPN

(P}f}t:i?}fg) N=42 N=31  N=24 N=97  N=I5 N=18 N=19 N=52 N/A NA
Sex (%) (N‘i*}lfl) 75.0 80.6 75.0 814 66.7 50.0 78.9 654 034 041
(ﬁf]‘ﬂgg‘) 25.0 194 250 196 333 50.0 211 346 025 029

Age(year) meantSD  68.6+7 6839  66.6:8 6639  63.6+10  60.6£l4  632£9  613x9 013 020
TPNdays meantSD  7.6£0.6  13.042.3 30.8+£7.7 152434 76406  13.1422 328436 187¢24 052 0.56
Wt(kg)  meantSD 49447 42945 44146 44446 49.5+7  450+10 38448 42348 0.1 031
Ht(cm)  meantSD 16148 16245 16248 1614 16245  162.8+7 1645 1635 0.09 0.18
TEE (kcal) meantSD 117041 1183456 1220+62 1190448 1639496  1639+96  1669+92  1646+49 023 0.9
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22.7% 13.5%

PPN disease CPN disease

Fig. 3. Composition of division and disease in malnourished
inpatients.

PPN: peripheral nutrition, CPN: central nutrition, GI: gastrointestinal,
HO: hemato-oncology, NE: nephrology, PU: pulmonology

2 CPN2HA}9] 1646 keal/dayE o} ol o)== 19 FFaF<l
PPNAI¥E 1006 keal/bag®} CPN A& 1613 keal/lbag@t 413}
% H(Table 2).

HPOHMXISS] sliE ZiZatet Hate| 2=

A3 H= 437 F(gastrointestinal, GI), A7}
(nephrology, NE), &} 3} (hemato-oncology, HO), &&
71 ZH(pulmonology, PU)2| ®I=E7} 3k & TPN Fod
7t Aol 5 HO2| ulEo] At 718w PPN3AL
= HO7} 402%= 7} wv]So] =3 PU7} 26.8%, GI7}F
27%% 1 FE |3tk CPN3AR= HOZ}F 61.5%% 713
H| 50| =31 PUSL GI7} 17.3%2 F98H Yelyich,

A2 2374 &, B 23PA &, 231 3,
234 ez A FEE ¥ 2314 e 9
22 g A3 F 7P Wkt 2 3REolA el MR
&3k A3ko 2 CPN3ALY| e v|F-E 73.1%2 PPNIAL2|
66.0%5t} =9keh. =3k TPNS| & Fo{ g7t AojAs4s
2 312 3k 9l oh(Fig. 3).

APCHAXISS| AYFEXE H5}

PPN, CPN3HA} B TPN Fo{ 457} F718p5 ogofe]
Frelat MAF o o F-EA1x] g7t FFaskade TPN
Fol A xle] FFEAE /N CPNRHAZL 33872 PPN
22} 333700l wlel] BdRA|qF TPNS Foi ol ube} CPNE
Ape] JoFHEAE M7t PPNIAE Y v whe] ZH4naled
TPNEEAIA S dFF-FAE e PPNEATL 285712
CPN3kxke] 275709 wlsf o Wil &, CPNZARS] 9J<F
o] o] wo] WA= Th(Fig. 4).
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Fig. 4. The number of malnutrition changes by each TPN
therapy.

A AFCHMXSS| 471X AYX|ZFo| Hs)

AA ghx}e] TPNFofol] w2 471A] oI x| %2 W3l
A Hm CPN3EALY] of FA| R F71efo] PPNIALE YL £-2
A =9k} =3 BE 3ixl7) TPNFod d57t Zojaas
oJFAEL] FrleFe] s wWelbd A 8YU olslel u]s
Fod7|7ke] 71 9~19Y, 204 o]l A v B2 2|7} S7}
st =3 TPNFo| A S 7502 57t oA 5
71eFo] F7t o] FH T} frolsHA Wikl o] Wl Albe] S
< PPN, CPN3HA} R oA Foldgrt 4 o o Zdh
TLCO] %7t o] F<] F7}3F2 PPN, CPN3A} B F7to]
A x} zkeke}. cholesterol> PPN, CPN3HA} 2% 3127 2
7hege] At chFig. 5, 6,7 % 8).

A7 CHAXESS| ZEH (el 770 e 41X HAXE
o| s}

AA# 22 CPNEAZ} PPNEIALE T oJ kx| 7} o =7
A58l TPN Fod A7) Aol A 4= v] h3ixl-e] 471
A o FA| | Aol dIARE Bt AAT fol3A] gk
oH(P>0.05). T3t FHlo| A F7}sko] Fuk o] F Ho} ZiA| 4t
52514 FokeHP>0.05) (Table 3).
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Fig. 5. Changes of BMI levels by each TPN therapy.

Changes of BMI (kg/m?) levels are checked at early stage and late
stage by each TPN therapy for all patients.

Early stage means from pre-point to mid-point of TPN therapy
Late stage means from mid-point to end-point of TPN therapy
BMI: body mass index
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Fig. 6. Changes of albumin levels by each TPN therapy.
Changes of albumin (g/dl) levels are checked at early stage and
late stage by each TPN therapy for all patients.

Early stage means from pre-point to mid-point of TPN therapy
Late stage means from mid-point to end-point of TPN therapy

P<0.05
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Fig. 7. Changes of TLC levels by each TPN therapy.

Changes of TLC (cells/smm®)levels are checked at early stage and
late stage by each TPN therapy for all patients.

Early stage means from pre point to mid point of TPN therapy
Late stage means from mid point to end point of TPN therapy
TLC: total lymphocyte count
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Fig. 8. Changes of cholesterol levels by each TPN therapy.
Changes of cholesterol (mg/dl) levels are checked at early stage
and late stage by each TPN therapy for all patients.

Early stage means from pre point to mid point of TPN therapy
Late stage means from mid point to end point of TPN therapy

o7 CHAXIES| Qo wE 47X QLK HEo| Hs}

A= 22 CPNEA7} PPNEALE T oJokx| 27} o =7
sl TPN Fodd47t Zo A4S 50~6002] 4714
oJFA 2] Abgol 70~80%] W} AR FolskA] ket
(P>0.05). =3t Fule|d FrleFo] Fub o] F X} A=t
) 8}A] ekdTh(P>0.05) (Table 4).
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o 2 RS ST F el FAke] FF A AT
L PHE F8 890 248t 1 Ax} gzl A)
A7)7ke] F7Velar o @u)g wat AAgeiA "ok alebA
qL27) A= FAFE oAl F, AREH, 88 B3 5
< BHog ofele] ASH R YiFEA 9l o]F
7Vl whekgt oJo A E7)EEol NEE I sl JF
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TG EFEs 2Ake] A® Ao A S s R
ofslr] 1 wlEE FFs) Fkska gioh' sixnt H8%,
FHF 5ol HslrM= kst d7-Ee] AL glont o
FAA AEF] TAH wskel A Kl #HEF AT
F=slt

AT 3 ] A Aol A A sl 4
L3l e d AR R HHAYE AL, W TPN
AFE ARl w2 FALe] WA FAS Geti ) = F3F
2 FJrkE 20124 195E 20139 64742 ) F 48417
o[ o k& WA} TPNARES #H3ker, 543 volume
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Table 3. Changes of nutrition parameters by absence of cancer.

Kor. J. Clin. Pharm., Vol. 23, No. 4, 2013

Peripheral Central p-value
<8days 9~19days >20days <8days 9~19days >20days PPN CPN
Absence parameter (N=42) (N=31) (N=24) (N=15) (N=18) (N=19) P
cancer N=24 N=17 N=22 N=9 N=10 N=18
non cancer N=18 N=14 N=2 N=6 N=8 N=1
pMm carly stage 047 0.71 0.80 0.61 0.73 0.81 0.115 0213 0211
e 0.024 0.072 0.051 0.042 0.056 0.093
(ke/m?)  late stage  0.18 035 048 035 037 048 0.149 0.177 0.192
. earlystage 020 0.24 0.28 023 026 029 0411 0234 0.486
alburtin ¢ 0.120 0213 0.197 0.291 0.307 0.305
. @) fae stage  0.10 0.1 0.17 0.09 0.12 0.18 0.125 0.199 0.236
ancer
TLc  carlystage 90 137 140 117 140 171 0.735 0.623 0.811
/e 0.171 0316 0309 0210 0512 0.435
(cells/mm”) jaie sape 55 63 74 83 89 96 0321 0214 0.520
carly stage 7.4 7.6 8.1 75 8.5 8.8 0412 0.338 0.485
cholesterol v st 0.143 0212 0.003 0312 0.283 0.247
(M) jate stage 4.5 59 7.0 46 63 7.1 0327 0.519 0.612
BM  early stage  0.62 0.82 0.81 0.68 0.84 0.90 0215 0204 0.341
o 0.028 0.077 0.180 0.003 0.011 0.177
(kg/m?)  jate stage 038 043 0.52 0.39 045 0.52 0417 0.602 0.732
. carlystage 021 027 030 025 0.28 030 0428 0344 0451
al(té‘/lgll)‘“ y st 0.132 0.200 0.258 0.124 0218 0.322
Nom- late stage ~ 0.12 0.14 0.18 0.17 0.16 0.20 0.156 0.129 0.322
cancer TLC early stage 117 140 143 130 147 173 0.629 0.413 0.753
e 0.188 0413 0.542 0.186 0272 0.531
(cells/mm’) jate stage 73 82 85 92 95 100 0.577 0.215 0.619
carly stage 8.1 8.5 8.8 9.1 8.9 9.2 0.811 0415 0813
cholesterol ¢ 0.117 0.123 0.319 0.523 0.569 0.708
(mgdl)  jate stage 4.9 6.9 73 5.1 6.9 7.7 0218 0313 0.427
o2 Frfsisih 7} skekA]uk, CPNEAIe] <12 o] PPNEkA}E T} Wil o
PPNZbAe] 4 Fof A= 151992 CPNEHARS] 1871 W A& 393 AS 2dsid 2 7H*4 = ople =

AH ot AL o= A7|7F sh3ka S Wi h3ixlEe] H]
£o| CPNe| ¥ ®7] wjito]le}. E3F CPN3ER}e|A|RL 7]
Zof| PICC lineS BA38lar ¢lo] CPNEFHE| Q] 37 o] 7153}
A A 2] 2 A o B I THE HIstkd
o B A FFE £ U= CPNAIES Folsiant A
B9 TPNTF 457F ZoAAS HO9| v|Fe| AR
o] 2 w3t Hdvh o]w PPN3AR:= PU #2327}
CPN ®r} 9kt ol 139 33714 fAfEe] 7|7t
PPNE AH8H= 7Z1& whedst #l o2 ®elv, Aghe glo]
71 wokem qke] 79 &3P|A oo wlFe] B] &3
A gt®oh 73 ol Ak ghe] Hlike] s A7
Christensen(1985)2] &<F A3t E3] W 3ixle] oJof £
Fo| 7P Eoke Bagl gX3lom Y Ao 2 g
ol 71 ekt

JoFETF A =E uhdshs AR A
A7} Fof 2 A= CPNEA7} 3.387H, PPN3HA} 33370
2 33t 370 o]abel JekERF 1T oA, TPN Fo
Al A} Al 1 g7t FAsle] TPNEEA| A o= CPN
a7} 27570, PPNEAL7} 2.852 o ofFEak A ¢ 7ol 3)
e A =0 NS Bt o] w CPN3HRH= TPNF
o A] PPN3AIE T} & ©] ofofe] gAt=]o] FREAAH N5
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Table 4. Changes of nutrition parameters by age.
Peripheral Central p-value
<8days 9~19days >20days <8days 9~19days >20days PPN CPN
Absence parameter (N=38) (N=31) (N=24) (N=14) (N=16) (N=17) P
50~60 yr N=15 N=17 N=10 N=8 N=12 N=7
70~80 yr N=23 N=14 N=14 N=6 N=4 N=10
M calysage 059 077 082 066 080 085 0123 0121 0292
2 . . B B B 2
(kg/m)  jate stage  0.31 041 0.52 0.38 042 0.51 0311 0437 0.526
a“’“gfi“ carlystage 022 026 031 025 027 031 0318 0214 0486
soc0 @I atestage  0.12 0.14 0.17 0.14 0.16 021 0.127 0181 0216
yr e ealysage 105 M2 0SS 126 143 T4 0394 0315 051
3 . B . . . .
(cells/mm™) 1yte stage 75 78 80 92 95 107 0214 0228 0320
cholesfﬁml carlystage 81 83 9183 88 102 038 0291 0405
(mgdl)  jate stage 5.4 6.6 73 53 6.9 73 0239 0356 0312
vy carlysiage 052 . 073 079 061 074 079 0213 0270 0361
2 . B B R . .
(ke/m)  ate stage  0.23 031 0.46 0.36 037 048 0321 0316 0.632
albug;in cally stage 020 025026 022 0026 027 0329 0227 0412
20-80 @D latestage 0.10 0.12 0.16 0.10 0.1 0.18 0261 0243 0371
yr TLC  carlystage 93 0179 131 0121 132 0,185 119 0261 135 0233 171 0141 0.370 0.174 0.555
3 . . . . B .
(cells/mm’) jate stage 54 65 71 85 85 89 0360 0291 0.469
choles:jelrol early stage 7.3 0.123 7.7 0.093 7.5 0.071 7.8 0571 8.5 0712 7.9 0304 0.752  0.175 0.810
(mgdD)  jate stage 4.3 59 6.9 42 62 7.0 0.656 0.592 0.720
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