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ABSTRACT

Objectives: This study aimed to examine the effectiveness of the intervention of the
nutrition support team (NST) on the nutritional status of critically ill patients.

Methods: The medical records of 176 adult patients who were admitted to the intensive
care unit and received enteral or parenteral nutrition for more than 7 days were
retrospectively analyzed. The patients were classified into the NST and non-NST groups
according to whether they were referred to the NST or not. The NST group was further
classified into the compliance and non-compliance groups depending on their compliance
with the NST recommendations.

Results: The NST referral rate was 56.8%, and the rate of compliance with the NST
recommendations was 47.0%. Significantly higher energy and protein were provided to the
NST and the compliance groups than to the non-NST and the non-compliance groups. The
proportion of patients who reached the target calories after the initiation of enteral nutrition
was significantly higher in the NST and the compliance groups than in the non-NST and the
non-compliance groups. The serum albumin and hemoglobin levels significantly decreased in
every group, but the changes were significantly lower in the compliance group. The
nutritional status at discharge from the intensive care unit compared to the status at
admission was significantly worse in the NST, non-NST, and non-compliance groups.
However, the status was maintained in the compliance group. The length of stay in the
intensive care unit was significantly shorter in the compliance group.

Conclusions: Compliance with the NST recommendations was found to provide more
calories and protein and prevent the deterioration of the nutritional status of critically ill
patients. Therefore, effective communication between medical staff and the NST from the
early stages of admission to the intensive care unit is needed to improve referrals to the
NST and compliance with the recommendations.
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JoFEF (malnutrition) 0|7t Jop29] MHH} Q7] BFYOZ s, Akl DL Jirt RE3AY 9]
AP S B SAR B Aol 2] Gk (hospital malnutrition) & FUAHE olulge} (1], 39 vl Qormare
37 whelol lagAe] 30 ~ 50%, FaA2) 38 ~ 78%elAN LRt 7o % 1w HglT [2-5)

AR A, FHF PE Z7h YAV 8 RN S B3} B DR (2], GG Bl A AT YA LS 5

LS A AR 9 BEF 1B 281 BAel,
PP A4 IS B A, WU A ek, R0 R 50| YR Batehe 0w, A4

g , Juodok (parenteral nutrition,
PN)-2 &=317]°]] Z.’Xéu FUArE Tk AoltH6]. ENS i s Ul 3adho=s] 178 oy o] 4724l /-4

FoFA el e A A= EJM F8730] wopyle| wt 21*? : %"é%w, OB}, AL GO PAE YR
Y¥ (nutrition support team, NST) 2] &Jgto] Q&A1 QIthH[7]. NSTE Gd=3o] AL, FoFa= $13e] Sl 3t
Aol Al A7 sk YA TE Aldeto] W LEHE NAA7]aL 40}7} @HU 3|5, S A, emwu 94E5S FEl 2
TH] A7t B30] B A HE she AE7F Jddolth 1960 $Rkel] PNo| /= WA, a&2o]

ADE Flall vl 5 2 AXFeA NSTE H7] AIABIGLAL, =ujellxls 1996 A4 oA Apd-4
2] QtH[8, 9]. 2009 5-E] o8 711 7} A G 7V T YT A LA AT 571 EHA NS
Ao AIFE S [10], 2014 8EF-E= HARAN A]of] HFI PR 557} A= o] 72889 $F 3
A, NST g0 = ict[11].

T3 $AE o2 NST A 295 w43 47 NST FAltelA= EN vl&o] vlF At vjs) TrJ
ko [12, 13], vhiid FHE0] o =9k (14, 15], ¥ xH AL, T3P A7 #drH14]. =
A o g e] ATl M= NST TSl dig W ol 5] BlEAlriel #3kor, 4l s a=nl,

*@ﬁ}ﬁm A|3eM NST FA19] 278491 &7 Vebstth[16]. 1 2ol NST A= 385 2E 44,

7t A el Ao g BuEeh(8, 17].

O]9} T NSTY FA4] 52 9y X297 Yok $A1= NSTe 2F|gho @4 AJ2hE ) [9]. NSTelM &= J=wt
2 RS Felstal JRSEE Hrlst] YT A, v AR, 3w W 5o AFS k] AR S st
T = Sl U8 EUlZ Aol viedate] hatel| A A&-shct, vk AR o st AR 3AE Wi ARl ol Skxt
Ei7F skt T3] 27 NSTE] 2ARE 2 the ks 3o 24 NST 2Rzol|] 5-8-8H4] ¢ 495 50% We= By
v} Tk [18—20].

ool & A= T2 2)7F NSTell ARt 2] 2] $t o §-9F 2RE-3]Alel] T st =8 of o] wha} F3kAba] ko] ok &
2 o], 4 A3 58 Bl NSTO oA avs g9lstaA) shsitt.
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Adult patients who were admitted to the intensive care unit for more than 7 days and received
enteral/parenteral nutrition from January to June 2020 (n = 298)

Excluded (n = 122)
- Transition to oral feeding
- Incomplete anthropometric and biochemical data

Patients in the analysis (n = 176)

Non-NST group (n = 76) NST group (n = 100)

Non-compliance group (n = 53) Compliance group (n = 47)

Fig. 1. Classification of the study subjects
NST; Nutrition Support Team.
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o= 0.6 g/kg/day= AXFSIATE A 2 Gl P2 113 857528 B8l A as glste] Allsial o,
A 9l T FES 3] :rL‘j’k gie] T oFe] &= ARSIt 7] EN2 S84 A 3 48417 ofujell
ENS 738 42 st o [6], EN A& 5 531 kx| e] B of -9} £ 7|7hE ARGt

5) Motat™ AlE A FYYH

Agketa] #31e] Wisks gRlsty] flal T8 A B Y o, I s Seleke, slRE
2R FEE S JodHlE 3 dENy FYHI S 7|50 2 $g3Rk= Instant Nutritional AssessmentS
ARSI [22] . B3 411 3.5 g/dl o)do] Al FHE TS 1,400 cells/mm®o)/del -9 ks, g4 45wl 2.8 ~ 3.5
g/dl P9 Z2 SR 1,000 ~ 1, 400 cells/mm? v]7] Z9-oll= T 5 S, 83 4F7 2.8 g/dl v]Tte]
I 1,000 cells/mm® 1]FH] A9 A3k JokEgro g JJr7<q ok [23].

my

—

+= IBM SPSS Statistics 28 (IBM Corporation, Armonk, NY, USA)S o]&35to] BA 5190}, HFEg
5, A58 WEE B X5 EARE FBISITE NST 28] o4 9l 2238 ofte]] w2 zjo] & )
T WTE lelAly A4, 5% MTE SHEE (— S o &It TERM A9l B A ]
A} v uE e EE t—AH 0 E vl on, Gl Hlae McNemer A& 538l A5 H|wE A8
=3 Z & P<0.05% 7= F7kesit.

=

2 4
1. YAt METReL FREFE NST N2 922 X 288
Oﬂ‘—rLTlH/\I—X]'gl 2]6”%9]' {]rd"jétﬁ NST ;(]-7— «]?J%El —’?—0’%.0_ Table 13} 71—14. ;qﬂ] BT NSTQE] g 56. 8%,

(7 4% «1 *01%} 18? 2 NST 2R 9= 71571 1071 o)l oTA NST «lﬂg% Uéﬂa} 93.8%i 7
=0ky SEI NI 77.5%, AL 66.7%, 7FAUF} 34.5%0]19001, AR5 AT 60.0%, 51U 58.1%,
AU 40.0%, 217812 37.5%0]1 30t

FRHY O = T57] Agho] 25.6%= 7HF werom, A (10.2%), A48 3H9.7%) , 2317143H9.7%) 2]
ol 3Tk, %z %ﬂﬂtﬁ NST 95 A=7F 1071 o242l 749-2] NST 2J# &2 431748 76.5%, 587 2gko] 62.2%°]
Qom AL 2 557] A% 57.1%, 2317143 53.8%°130th. AFAE- NST #HE% 29.4%% 7P SHkar,
h%%%& 0% bﬂ.

2. A Qs E4

AR ARk 548 Table 29 T HAR= 56.3%, vk 932 70.24], BMIE= 22.6 kg/m?, APACHE 11
Scoret= 26.55010th. NST 2t 2]%] 3l =& of ol whe} $kxke] A, <15, BMI, APACHE II Score®lli= 2% 2+

o17F ATt NST 2R 2ol A9 713 Fat 6ol om], AREHleg 6.7, ARt-8- 5.3U 2 AR+
o] 717ko] Ao 7214 Aol GlSlT.

3. YA g

ATOVIAES] NST 2R %] W =8 o fof| mh Y
18.8%, PN 16.5%, EN + PN 64.8%°]310m, d=F 2l %@H@ SHE % zyz} 67 8%, 72. 9% [P=2 EH*JXH 39.3%

7} 27] ENS A8at3lom, EN A& § 44.3%7F Haidwrel] T2eigla, Jad® S2713 Fat 40|31t

NST A& 2% o o] whe} oA AefS BA8 A3} PNuko 2 F53F H]Eo] NST 1|2+ 28.9%, NST 2]
T 6.0%% FEAYD BREel Zpol7t AATHP < 0.00D). & QAR 9)F] of Fof whet 2ol 7t ¢l
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O} Hot gk FHEE NST n)2)#+- 838.3 kcal/day, NST 2l&+* 1,035.1 kcal/day® NST 9 #-9] F550]
oA o g wekom (P< 0.001), Hv vz I3 % NST v|9#]+ 38.1 g/day, NST &F+ 45.7 g/day= NST

oF 7] FEEel ¥ Wkt (P <0.001). 9% B @A FHEE NST vojga2 242 61.1%, 66.8%°1310H,

Table 1. Distribution and percentage of referrals to the NST and compliance with NST recommendations by department and main

diagnosis
Referral fo NST Compliance with NST recommendations”
Variable Total Percent of Non- . PercgnT of
Non-NST NST refoerrol compliance Compliance compliance
(%) (%)
Overall 176 (100.0) 76 (100.0) 100 (100.0) 56.8 53 (100.0) 47 (100.0) 47.0
Department
Pulmonology 40( 22.7) 9(11.8) 31( 31.0) 77.5 13( 24.5) 18 ( 38.3) 58.1
Infectious medicine 29( 16.5) 19( 25.0) 10( 10.0) 34.5 6(11.3) 4( 8.9 40.0
Neurosurgery 24 ( 13.6) 8( 10.5) 16( 16.0) 66.7 10( 18.9) 6(12.8) 37.5
Neurology 16( 9.1) 1( 1.3 15( 15.0) 93.8 6(11.3 9191 60.0
Surgery 13( 7.4) 7( 92 6( 6.0 46.2 2( 3.8) 4( 8.9 66.7
Nephrology 12( 6.8) 7( 92 5( 50 4.7 4( 7.5 1( 20 20.0
Cardiology 11 ( 6.3) 70 9.2 4( 4.0 36.4 3( 5.7) 1( 270 25.0
Gastroenterology 11 ( 6.3) 5( 6.6 6( 6.0 54.5 5( 9.4) 1( 20 16.7
Trauma surgery 10( 5.7) 70 92 3( 3.0 30.0 2( 3.8 1( 20 33.3
Other 10( 5.8) 6( 6.0 4( 4.0 40.0 2( 3.8) 2( 4.3) 50.0
Main diagnosis
Respiratory disease 45 ( 25.6) 17 ( 22.4) 28 ( 28.0) 62.2 12( 22.6) 16 ( 34.0) 57.1
Cardiovascular disease 18( 10.2) 10( 13.2) 8( 8.0 44.4 4( 7.9 4( 8.9 50.0
Renal diseases 17( 9.7) 12( 15.8) 5( 5.0 29.4 5( 9.4) 0( 0.0 0.0
Gastrointestinal disease 17( 9.7) 4( 5.3) 13( 13.0) 76.5 6(11.3) 7(14.9) 53.8
Cancerfimmune disease 16( 9.1) 9(11.8) 7( 7.0 43.8 5( 9.4) 2( 4.3 28.6
Trauma 14( 8.0) 7( 92 7( 7.0 50.0 6(11.3 1( 210 14.3
Infectious disease 12( 6.8) 5( 6.9 7( 7.0 58.3 5( 9.4) 2( 43) 28.6
Other 37 ( 21.0) 12( 15.8) 25( 25.0) 67.6 10( 18.9) 15( 31.9) 60.0
n (%) or %

1) Among the patients who were referred to the NST (n = 100)
NST: Nutrition Support Team

Table 2. General characteristics of the patients according to the referral fo the NST and compliance with NST recommendations

Referral to NST Compliance with NST recormmendations”
) Total "
Variable _ Non-NST NST Noh Compliance

(n=176) Pvalue compliance P-value

(n=76) (n = 100) (n = 47)

(n = 53)

Sex 0.939 0.180

Male 99 (56.3) 43 (56.6) 56 (56.0) 33 (62.3) 23 (48.9)

Female 77 (43.8) 33 (43.4) 44 (44.0) 20 (37.7) 24 (51.1)
Age 702+ 146 68.6+152 71.4+14.1 0.211 71.2 = 13.7 71.6 £ 14.7 0.875
BMI (kg/m?) 226+ 45 227+ 46 224+ 44 0.687 227+ 45 222+ 43 0.613
APACHE Il score 265+ 9.7 266+ 84 265+106 0.939 263+ 93 266=*122 0.898
Days required to NST referal - 60+ 56 67+ 6.4 53+ 4.2 0.205

n (%) or Mean = SD, P-value was defermined by chi-square test or f-fest.
1) Among the patients who were referred to the NST (n = 100)

NST: Nutrition Support Team

BMI: Body mass index

APACHE: Acute physiology and chronic health evaluation
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Table 3. Nutrition support status according to the referral to the NST and compliance with NST recommendations

. Tofal Referral to NST Compliance with NST recommendations”
Variable (n=176) :\:10:,;‘2 . L\IS]TOO) Pyvalue Non-(c;orgglonce CO(?EIS%CG Pvalue
Nutrition support route < 0.001 0.143

EN 33 (18.8) 14(18.4) 19 (19.0) 7(13.2) 12(25.5)
PN 29 (16.5) 23 (28.9) 6(6.0) 2(358) 4( 8.5)
EN + PN 114 (64.8) 39 (51.3) 75 (75.0) 44 (83.0) 31 (66.0)
Energy
Required (kcal/day) 1,428.9 £ 2185 1,404.0 = 217.7 1,447.9 +218.3 0.094 1,498.0 + 200.6 1,391.5 + 2257 0.007
Supplied (kcal/day) 950.1 + 286.5 838.3 +288.9 1,035.1 +2549 <0.001 997.4+ 2527 1,077.6+253.3 0.058
Percent of supply (%) 67.8+ 222 61.1+ 235 728 = 19.9 < 0.001 67.7 = 190 786+ 19.4 0.003
Protein
Required (g/day) 604+ 127 598 = 12.6 609+ 128 0286 621+ 124 595+ 133 0.159
Supplied (g/day) 424+ 131 381+ 134 457 =+ 11.9 < 0.001 432+ 11.6 486+ 11.8 0012
Percent of supply (%) 729 = 26.7 66.8 + 30.3 775+ 226 0.004 721 + 229 83.6 = 20.9 0.005
Timing of EN 0.237 0.932
Early 69 (39.3) 26 (34.2) 43 (43.0) 23 (43.4) 20 (42.6)
Delayed 107 (60.8) 50 (65.8) 57 (67.0) 30 (56.6) 27 (57.4)
Target calorie 0.019 0.007
Reached 78 (44.3) 26 (34.2) 52 (52.0) 22 (41.5) 20 (63.8)
Not reached 98 (55.7) 50 (65.8) 48 (48.0) 31 (58.5) 17 (36.2)

Days required o reach 40+ 3.8 3.7+ 3.8 41+ 3.8 0.935 59+ 48 27+ 22 0002

n (%) or Mean = SD, P-value was determined by chi-square test or f-test.
1) Among the patients who were referred to the NST (n = 100)

NST: Nutrition Support Team

EN: Enteral nutrition

PN: Parenteral nutrition

NST = 242 72.8%, 77.5%% NST &3] swE°] ¥ =34tk (72 P <0.001, P = 0.004). 27] EN X3
Foll= 7wt F-94 zto]7h vrEREA] $igit. EN AJZF & o]l =gt 82 NST v| 2=t 34.2%, NST 29]g]
T 52.0%%= NST 2Jg]70] o8 0& =3kot (P = 0.019), =23t 7|3elli= 2fo) 7} §i8ltt.

NST ARt =8 of ol wbali= ENTEO. 2 338t H|&o] AtH]<e 13.2%, AR5 25.5% % AFR-S-to] oF
2wl oLt o) Xfoli= It Hd D7 Q72 ARS8 1,498.0 keal/day, ARE-8+* 1,391.5 kcal/day
B AR =3O (P = 0.007), % 35> ARebles8t 997.4 keal/day, AR+t 1,077.6 keal/day
07 AEEere] B2 ATS B (P = 0.058), @ 352 ARtHle8T 67.7%, ARtw-o- 78.6%% Antao
oA § E=UTHEP = 0.003). Fat Sl @ S AR 62.1 g/day, AREer 59.5 g/day O = 724 A}
o] glglon}, whilA FFeke A8 43.2 g/day, A8 48.6 g/day, ©HA FFES APHIEST 72.1%,
AR 83.6%% ARimawrollA] oA 0% A vEeRsTth(ZHE P= 0.012, 2= 0.005). 7] EN Zl8&ofl= +
2 F2A Zol7F YRR gkt EN AlZE § H e Tl 082 AR08 41.5%, A6 63.8%%
oo Fo)H o R Eoron (P = 0.007), R TE9t 73 AFEHEE 5.9Y, AR 2,79 A}
o] o4 0= FA vEFTHEP = 0.002).

— oo
~

N
24

2
O

4. UMY Y NS EQ A MG RE FYYE B

NST 2% =] 9l =5 ool w2 S8 A Algh 814 A] Bskebs] #|3ee} gl o] Mshs Table 49} 2t}
AstetA Ase A Annt B Aol kA o Zhpste], NST vl =]} od B 9 dala) s naznlo]
ToH 0% fasglon (5 P<0.001), NST 2ol = FHZT (P = 0.037) %= 24 0.2 4313t 19
u AgstetA] A)32e] Wskghell 5 R 2fol= QISITE NST woj]loll ] ezt o st $ab= 1 A 13.2%0014
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Table 5. Clinical outcomes according to the referral to the NST and compliance with NST recommendations

Referral fo NST Compliance with NST recommendations”
Variable Non-NST NST Non- Compliance
P-value compliance P-value
(n=76) (n = 100) (n=47)
(n = 53)
Hospital length of stay (day) 37.9 + 344 40.7 = 31.7 0.578 428 + 368 383 +24.9? 0.474
ICU length of stay (day) 132+ 92 18.8 + 104 < 0.001 218119 1556+ 7.3 0.002
Period of mechanical ventilation (day) 82+ 9.7 13.2 +13.7 0.008 1565+160 105=+100 0.065

Mean + SD, P-value was determined by f-test.

1) Among the patients who were referred to the NST (n = 100)
NST: Nutrition Support Team

ICU: Infensive Care Unit
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