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Background: It is known to reduce the mortality when glutamine is supplied to patients during the surgery or in inten-
sive care unit through intravenous nutrition supply. The purpose of this study is to establish the appropriate basis for
use of glutamine and guidelines of nutrition supply for critically ill patients in the hospital by examining the clinical
effects of administration of glutamine with subjects of elderly critically ill patients receiving intravenous nutrition in one
hospital in Korea. Method: Among elderly patients with age of 60 or more hospitalized in Yeuido St. Mary’s Hospital
from August 2012 to July 2013, those who stayed in the intensive care unit for more than a week and received TPN
(Total Parenteral Nutrition) for more than 3 days during staying in the intensive care unit were classified to a test group
using glutamine and a control group without glutamine. Duration of use of mechanical ventilator, duration of hospital-
ization, occurrence of infectious disease and death were compared between two groups. We would like to identify the
clinical test figures affected by the use of glutamine by examining changes in SCr, Total Protein, Albumin, AST, ALT,
TB, DB and GFR at the time of admission and discharge. Results: At the time of admission to intensive care unit,
gender, physical measurement information and clinical test figures did not show any significant difference between 72
subjects in a test group and 24 subjects in a control group. Thus, two groups began in the same condition. There were
no significant difference in duration of hospitalization, duration of intensive care unit, use of mechanical ventilator,
occurrence of infectious disease and death. As the results of statistical analysis of the average changes of clinical test
figures at the time of admission and discharge of intensive care unit, SCr and GFR were significantly changed in the
test group. GFR was significantly changed in a control group. As the result of analysis of the clinical test figures at the
time of discharge with reflection of average changes after clinical test figures were corrected at the time of admission
of intensive care unit, TB and GFR were significantly increased in a test group compared with those in a control group.
Other clinical test figures were not significantly changed. Conclusion: If glutamine is administered to critically ill
patients over age 60 receiving TPN and careful monitoring for total bilirubin is made in the future, it is expected to
give the positive effect on renal function andminimize the side effect of arise in total bilirubin.
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A A kAT HA-d JdTF oS TS
7AA ek A o] el 2] F3AEAA glutamine)
7k A3 AQl AR vehly e £ F3kAl7
A9 oJofE F3l glutamines 35 Al AFLES AvF &
A gle], TIAES 413 JUA Y A A= glutamine®]
Foy7b A H T 1Y) Glutamine 379} T4 2ol 5
g ofm| Ao R Al A gle]] F838k g sh, Ak
7] 3, AR Ao deFlez A83le 7)e d 7£
A, A o]} fAIA) 1, Wguke 275 9 A
F)9] 3Ake BA2A B4Ae) 93-S BV v
ZJ w of oF&} 3] (American Society for Parenteral and Enteral
Nutrition, ASPEN)2] A o= AFE glutamine FoJ&= A
HogoF Fwol LRI F3ANAM e PHEEFS AT
Z B AL E Tl APHES AT 2R glutamine
Fol7} o3 Hog Awstx gin) H2e) dAFAHS
A E glutamine®] Foi7} 3k2ke] AL d4E T4 7]
A = YAl A FEE Az o, el
G gate] spibolut sixte] Q&g gk A E&
st =3 Fulel M glutamine®] Foiob YAIES} 7}
o] A ol gt AFz = A T8 AlA o]

o= mH Yol M= o k3 F AU ¥ (Nutrition Support
Team, NST)& T/d3ked 491 3=} F JFAg o] A
A Q) kA F 7T kst sl odoFE 2 Al
ol B3] xRS kAL ofof whE §HF 5o Auk #HA
AFeFS ] Elal Qlvk. NST 9= 3haf Foll= ka3 ¢
o] Z F3AF A 13| AnA AR} gL v|FS A
218kaL glet. o FAFTA D> T3 A 5o} WeYsle] $41H
2.2 AlgYFofof 3p, ZL7%54) ©] H(evidenced-based medicine)
°] el wet A IR DL ke 7o) o)
o =R UL TIAE S8t A AR Al wet A
ogekol B3k FIAE WA E glutamine Foi 5 FH 3}
L glent Fx)2)7) olegt FAl-&-& wedslA] ok A5
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A6l At 28219 Q1A o] HZs))!Y
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o]A} TPN (Total Parenteral Nutrition, SFHA = oJoF) Fol =
ke xS Ao 2 slgdoh. E£37]F(Inclusion criteria)
604 o]2f At 9 FHAA A7) Tke] dFY o)Akl
32k, F3AA AHD717E Hell TPN Fo4571 39 o]l
A2 st} Al 2] 7] (exclusion criteria)S 604 v 9k
AL 9 F3AA A A7) zke] AFY ojuiel Ak, F3AMA
A71ZE Well TPN Fof 5 2A] ekst7 vt TPN Fof 47}
29 ojuql 3k}, o)F7]Fe] B5Est AR 3t

Ay o Uy

ghzte] o F7| 525 53 FFH A7 (Retrospective
study)2-2 T 55 ZABIATE 7| B H 2 o], A,
7], A%, BMI, 44717k, F3204 17128, Q13257 A
ST, A AR AP RS AL A
WA o] = F3AAl )AL 7|7 Sk A A ESE o
7128 Faslgdeh. TPN TRz TPN FoJdF,
glutamine Fo--5, glutamine Fo] A4S FAFsA HAH
ZA} 42 &% SCr, Total Protein, Albumin, AST, ALT, TB,
DB, GFRE 3214 Al Al e} A Alol] Ak}

Amjodof Fof Hk= 60M| o]Al FIAE- glutamine AMS-T
3} glutamineS AME-8HA] e HERFOE o] AFTIEF
7] AH, 44717, AR A of B Abated - v
31913, F3AA A Aok B4 Ale] AR )] W
S 2AF8le] glutamine AHS-o] 938FS 71X A
FAE otB At k. YAHAL 219 71E o
Z-cH(Table 1).

==
EA T2 a2 SAS (Statistical Analysis System)9.3S
7k zpe] = wlwslr] 918 Independent t-
test, paired t- test, s-5AFEA (ancova)S 3t AST, ALT
o] 7% AEEE w2A] A7) wifel 71EETE AR
3 TH95% A= T2, BAA 242 p-value 0.057] 7
2 3ol

Table 1. Criteria for clinical lab. test.

Test items Reference
SCr 05-12
Total protein 6.5-83
Albumin 35-53
AST 7-36
ALT 5-40
B 02-14
DB 0.05-0.6




A T EE 604 o] TEANA glutamine AFS-ollvhE Ay B3] W 3} 11

Ao oF Fol W= 604 o] A} T3}l A glutamine 7
Alo] AdEI L] W3S ol y] 918 o7 A E E3led
ZAHE F 3 96 o Al Tt

o] T FZAAA TPN Fof W= 53t A8 glutamine
S AR AdEE 249 0]3) o, AFE glutamines AHS-
A b x> 729 olAdth A8 glutamines AHE-SH
AT T oF 49 AE AR o2 el g
o] Hatrtol= of 73M olw, 27-0] Hrtel= oF T5H 2
v|S=3hodeh. Age] A2 oF 161 em, HTA S oF
59kg, ol w2 T BMI= 22900} W] i AR
oF 160 cm, FFAF2 oF 55kg, ololl w2 3 BMI= 21
2 veht F 2 Zhell F9H9l zpelE HolA] el AW
LES BR AT A5 Aol 127, 4] 1291
o 2] 75 FAd el 369, Aol 3672 w7t 11
2 29519 cK(Table 2).

FIAA A A A SRS R AR AT
total proteine H7 <F 5.81, albumin> 3 <F 3.110]3]2
), AST: I oF 3131, ALT: 3T oF 21.88% el
ot TB: I ¢F 1.13¢]92 DB: FHF oF 0.77¢]91oH
SCr3} GFR2 Z+7z} o <¢F 139, 64.569] X5 R}
272 7% total proteine H F 5.92, albumine H1
ok 302912, ASTE H oF 3781, ALTE AT <9
24712 Jepdeh TBE T oF 0.830]%12 DBE i oF
0470|912 SCr¥t GFRZ ZH7F 34 oF 1.69, 65.51¢8]
| & B9 vK(Table 3).

FAEA A3 SR JA A AN Ad I o el
A 2 AAAS AR, QAL A "ol M B Rt
2ol & Ho|A] kol F5aF oA AFEIHES & 5
A% tH(Table 2)(Table 3).

44717E, S AA7)7E, QEEET) AR,

Table 2. Basic characteristics of the experimental groups.

Glutamine  Glutamine
non-used used P-value
n=72) (n=24)
Age (year) 74.68+£8.60 73.13£7.02 NS
Height (cm) 160.15£9.85 160.95+10.41 NS
Weight (kg) 54.77£9.92 58.54+13.11 NS
BMI 21.34+£3.13 22.42+299 NS
TPN administration (days)  7.74+4.80 7.17+4.87 NS
Glutamine administration 4134229 )
(days)
Sex (male %) 36 (50) 12 (50) NS

NS (Non significant); BMI (body mass index); TPN (total parenteral
nutrition)

Table 3. Comparison of the clinical lab. data when placing
Intensive Care Unit.

Glutamine non-used  Glutamine used

(n=72) (n=24) P-value
SCr 1.69+1.69 1.39+0.95 NS
Total protein 5.92+0.93 5.81£1.28 NS
Albumin 3.02+0.56 3.11+0.79 NS
ASTH** 37.81(30.45-46.96) 31.31(26.35-37.2) NS
ALT*** 24.71 (19.79-30.85) 21.88(17.62-27.18) NS
B 0.83+0.90 1.13+£0.97 NS
DB 0.47+0.50 0.77+£0.91 NS
GFR 65.51+£38.72 64.56+31.64 NS

NS (Non significant); *** (mean)

v Ao 5 Abtel g wlas i A Al 4¢3
T YA717E o 48Y, FIAM A7) 7HE oF 14 o SlH
AT 249 Foll Q1F3F7)E AMSRE A= R 25%
= 2REl . A A7) Foll 2FaAg o] Ay Et
A= 7o oF 299%9] o Al§] oF 13%9] 319 3t
27 APl 2o 73 Hat J9717 oF 404,
F3AA A7 oF 13U o|sle 2T 729 Foll ¢lF
35715 AHESE 3Rl 27 07 oF 38%% A F
A A D77 Foll Fhd o] MAYEE kAl 32 oR
oF 44991 0™, 272 oF 6%l 42| A7} Abdsleic).
A A A w7170 SR A7) QdEs
7] AR, A B T, Abed Fol| A B R
gk zfo| 5 Ho|x] A3ktH(Table 4).

F3A A AIA T F3RA EA Aol A 4
S ZARl] F AR Atelo] i wWFERE AT EGS
W Aol A o Zodeh SCr -0.5+0.76, total
protein 0.12+1.42, albumin -0.1+0.8, AST: 7.82+22.38,
ALT: 19.64+59.52, TBE: 1.14+4.04, DB 1.31+3.34, GFR
2 269425442 Veptt). tj272) W 3leRS A Ey SCr

Table 4. Comparison of clinical data between experimental
groups.

Glutamine Glutamine used
non-used (n=24) P-value
(n=72)
Hospitalization (days)  39.74+22.14  48.13+43.31 NS
ICU stay (days) 13.2848.6 13.79+6.57 NS
Infectious disease
(YES) 32(44.44) 7(29.17) NS
Artificial ventilation
(YES) 27(37.5) 6(25) NS
Expired (YES) 4(5.56) 3(12.5) NS

NS (Non significant); ICU (intensive care unit)
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Table 5. Comparison of the lab. data before and after being
treated in ICU.

Glutamine Glutamine
non-used P-value used P-value
(n=72) (n=24)

SCr 0.13+4.10 NS -0.50+£0.76  <0.05
Total protein ~ 0.01£1.01 NS 0.12+1.42 NS
Albumin -0.09+0.57 NS -0.10+0.80 NS
AST*** -20.714268.77 NS 7.82+22.38 NS
ALTH** -9.58+98.70 NS 19.64+59.52 NS
TB -0.18+0.90 NS 1.14+4.04 NS
DB -0.11+0.56 NS 1.314£3.34 NS
GFR 10.20£31.72  <0.05 26.90+25.44 <0.0001
*** (mean)

2 0.13+4.1, total protein> 0.01+1.01, albumin-S -0.09+£0.57,
ASTE 20.71+268.77, ALTE -9.58+98.7, TBE -0.18+0.9, DB
E 0.11£0.56, GFR- 10.2+31.722 vjelyte}. o33t W 3}k
< BA EA 8 A AP A% SCrt GFRe] 2] 3}
Al W3}std 3, 272 7-$- GFRo| £-2)3 W3E ®eid)
g SRS F T BT ol HEkE BolA = Atk
(Table 5).

iR e 2 3R B4 Aol A 3Rk A A1
AL A5 BA st T WleFs ukedsil S w o
A= g 2ok AR A5 SCr B o 097,
total protein 6.03, albumin 3.02, ASTE 37.08, ALT=
32.1, TBE 2.15, DBE 195, GFRS 92242 uelydt} g2

2] 7% SCr& H oF 1.79, total protein 5.86, albumin
2 293, ASTE= 28.63, ALT:= 24.19, TBE 0.73, DBE 0.51,
GFRL 7592 vebgeh B4 24 ZAv} o)zl vs)] Als
o] TB& GFRe] f2l3H F71819eS & & gl 2

Table 6. Comparison of the lab. data before and after being
treated in ICU. (All values corrected and the average
changes reflected).

Glutamine Glutamine used P-value
non-used (n=72) (n=24)
SCr 1.79£0.41 0.97+0.71 NS
Total protein 5.86+0.10 6.03+0.15 NS
Albumin 2.93+0.05 3.02+0.08 NS
ASTH*** 28.63 (24.48,33.49) 37.08 (28.24,48.68) NS
ALTH#* 24.19 (20.13,29.05) 32.1(23.33,44.15) NS
TB 0.73£0.31 2.15+0.50 <0.05
DB 0.51+0.42 1.95+0.59 NS
GFR 75.9+3.45 92.24+5.9 <0.05

*** (mean);
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o] W3} ool A v ot
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T3 A Al QAL PRl o3 Afo| S Mool
ol T53 M ARS AEBIIES & A
q4717E, F2AA D717, AFEEFT] AR, A
W Ao, Apded - ¥ A] glutamine o1 & /‘é‘ﬂ:hﬂr
FoAsA] k2 Y ETelA BF frolgt xfe]E HelR]| sk
o AEellA AF3kdRel A8 glutamine Foi& A
F Fel H83 TIAIME A FHFES AR 7H
F W ALLFE Fol AHES AT e
glutamine o171 3 712 Awslar QA|gHD B A7
ANME AdFEF Aav F WY ALY L AbtE A
2ol glutamine o1&k Algl o] f-2gk qhat o] A& Holz|
k. FIAA AL A= 75 geFst 7IAAE v
2] 2o whet geFst kAl S ARSEaL Ak silube A
g7} AA3] g2 o] A= ATl F HY A
Ad d AprgE Fhae] o8 A 4 Qe v S E
< 53] HkedshA] Xl oem g duksiA| 7] A7) 3)
AR welnh g7 F3xMA Al AIA ) F3kAA]
EA AIA Atelol] YA X0 H MRS B4 &
Al A3 AP 735 SCrk GFRe] r2J3h Hsts}
‘Ri—l— ‘H Z7-9] 73-% GFRe] f2|st Wis}E Hyn. &
52 7 T BT sk W3E HelA: st
AAE AN, AR 2 A7) g 2R A2

% =S A7sHe T83 4TS dehed o8 A
ol FEFo= AR S| BAR A -2 A% 2HA|
7} A =] AA7) 5ol S Wk A7) £ Ax
E Tt X 8ol o= A= whgEh=A] = AR 8 W o
I3 AR 55 Fotstaat & w, H 7px] AsiEA A
AHEE 23t 4715 S H71HE 4 e SCr (Serum
creatininey> 5ol A creatine>ZHE] A= Q49 &
2] AA7]E o] 2o ofgfo] HojA A7 ‘ﬁﬂ?‘ﬂ’f o] o]
$-83)c}. GFRS AlAbo] AR A 7H Ec} Exg EALS A A%
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Table 7. 5-step changes of renal function."

Step GFR Renal function Treatment

1 290 Normal Follow-up monitoring
Mild Follow-up monitoring
2 60~89 d Control blood pressure
ecreased .
Manage risk-factors
Follow-up monitoring
3 30~59 Moderate Control blood pressure
decreased .
Manage risk-factors
4 15929 Severe Consult to nephrologist
decreased  Prepare renal replacement therapy
5 <15 ESRD Implement renal

replacement therapy

GFR (glomerular filtration rate); ESRD (end stage renal disease)

A ZraEm Age] AFE G A d A58 A 5
ol o] 4=t Ag e 7% SCro] H2)3 W3lekE Kol
v ZFA319l A, GFRE ot W slefs MHeolm A3t 2o
2 el AR 75| EHASS & 7 U+ dHETY
Aol AP Bl F2 Mo} GFRe] #9]3t W3S
Holoh T3 A AR A A EA F
W3S wkedst A AR dARAL RIS B A
2o nls] Algel|A] TB2F GFRo| 193517 Z71819]
=2 & g ATk AFAl AT A Eo) wet 417)
T A EE sHAE vE 4 oded xS A
A Azpgo] GA Al oF 6551004 HA A oF 759
2 W3lste] 259 Ax 4l7]F Al MEHHE, A
2] 735 A A"l oF 64.562] = A7) A8} w0l
A EA A He] oF 92242 Adste] AAF A7) wHA 7L
SAtt. Zhang 5= 3F A glutamines 3 -7 E4F 1
A7t Aol AFFFOZA] 2447 Foll A7) 48 Y &
ATk &3ATh® Fluller 52 215 2] AlAbo|2] melel A &
o217k A 2427k 6417 Aol| glutamineS FH 3O 2A
HSP (Heat Shock Protein) &8-S 57}A]7]3L apoptosisE
S BE Ao oAl 220 &AFS 43 &
4 g s FuldMe P "Ax A9}
glutamine®] Fo7} 317 A1AFe] -2 7 A el o 3]
AAEARF O] i 7S HeEae 2t gl
o' B 7o 28 EA A glutamine®] FoI7} AR
ATES ASAIA A 75 el 3 3k F
32 4E 4 9leK(Table 7). A&@ollAl TB7} ]34 S71st
7o Hol TPN AHFE glutamined 7 FoI3& of 7t
71%5°] o stEdetal M e 4 ol ol TPN Foi9]
F2Rge 2 Au|sk AST, ALTO| 2453t A7 Fo Aledl TB
7} Addiohe el 9300 aje e Aguedek Fof
sl= 604 ©]AF FgkA}ell Al glutamine o A] total bilirubin
& RS AFEH BUEE slof & Hlog Holdh

AEA 2, AFE glutamine T AW Jof FFo] I
83 FIARIME 2 S A7 F L A
A4S Fol| L AFES AR At QAR 604
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GFR®] Wizlefo] frolsHAl F71sksiet. olefgt wsleFs vt
g8t A3} 273 AYPT BF AFFA| g0 {23
F7FFAAIRE AR o] S o AL, s E2e AHA
o IE AE A7|F A3sle] Wl wF-E ¢ Bl Al
o] AFA A2 A AV|eE Bovh B A7 A
74 A% glutamine®] Fo37} AFA o I-E-S ASAIA
AA 7% el S 3% Foa T 4 v
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