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ABSTRACT

Objectives: This study examined the characteristics of patients according to nutritional status assessed
by five nutritional screening tools: Patient-Generated Subjective Global Assessment (PG-SGA),
NUTRISCORE, Nutritional Risk Index (NRI), Prognostic Nutritional Index (PNI), and Controlling
Nutritional Status (CONUT) and to compare the agreement, sensitivity, and specificity of these tools.
Methods: A total of 952 gastric cancer patients who underwent gastrectomy and chemotherapy from
January 2009 to December 2012 were included. The patients were categorized into malnutrition and
normal status according to five nutritional screening tools one month after surgery. The Spearman partial
correlation, Cohen’s Kappa coefficient, the area under the curve (AUC), sensitivity, and specificity of
each two screening tools were calculated.

Results: Malnutrition was observed in 86.24% of patients based on the PG-SGA and 85.82% based
on the NUTRISCORE. When NRI or CONUT were applied, the proportions of malnutrition were <
30%. Patients with malnutrition had lower intakes of energy and protein than normal patients when
assessed using the PG-SGA, NUTRISCORE, or NRI. Lower levels of albumin, hemoglobin, total
lymphocyte count, and total cholesterol and longer postoperative hospital stays were observed among
patients with malnutrition compared to normal patients when NRI, PNI, or CONUT were applied.
Relatively high agreement for NUTRISCORE relative to PG-SGA was found; the sensitivity was
90.86%, and the AUC was 0.78. When NRI, PNI, and CONUT were compared, the sensitivities were
23.72% for PNI relative to NRI, 44.53% for CONUT relative to NRI, and 90.91% for CONUT relative
to PNI. The AUCs were 0.95 for NRI relative to PNI and 0.91 for CONUT relative to PNI.
Conclusions: NUTRISCORE had a high sensitivity compared to PG-SGA, and CONUT had a high
sensitivity compared to PNI. NRI had a high specificity compared to PNIL. This relatively high
sensitivity and specificity resulted in 77.00% agreement between PNI and CONUT and 77.94%
agreement between NRI and PNI. Further cohort studies will be needed to determine if the nutritional
status assessed by PG-SGA, NUTRISCORE, NRI, PNI, and CONUT predicts the gastric cancer

prognosis.
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A AAR oz ko] F AFEQl F ol WAlel sidsh [1], ofrlo} 2ol A Ant o] ie] xlEo] uhAE th
[2]. ZUellA] Yok WSS 2019d 109HE 9 57 4% ﬂMﬂ%[S 1, AFEE-S 2020 AA oF AFdAEe] 9.1%% 45
el s o] WA EI} APYEO] T &

off ulel =
HAE SN T AR FEely, sete ] e A ”O‘ﬂ

19k WaE7| s stk [5, 6]. 9] AAlE & I A
TFe 5 P Y ST U el A S vk, oleld QISR X5 YoHd R oF 1S 5T
T 7] WZoltH[7, 8]. 1Yo R FES e IS AT AAF Y st YEEFTEN T2 AR SR AlFe] A
stal Y= dE7E O otEkE 4 9low, oleldt Yl T b, o= Qs tixb A st[9], WA §) A E
(71, 3t X 5ol gk 534 [10], v AES (1113 FA s A=A o] Stk whebA] gk 3xke] Y=
el wato] oF 2] f13o] Sl SREE AEstal At oF TAIE Aldste] XS VAN Slo] FQskt.

oFskato] okl E WAsl] Y8l thakst QA M T (nutritional screening tool) S0] AF-E 11 Qltt, 71 wo)
#4857 9= Patient—Generated Subjective Global Assessment (PG—SGA)E #|=2] H3}, 2lo] A3 W3}, 2

ol A&EH A ARl A IS vAE S, AAEE wist 9 AAHAARE vhshs T R] Y7ol T

=
[12]. PG=SGA® #1g74d rskate] o Sg 7he ¢ ols vk ofue} @< el a3E RUHY skt AR
& 4= QIth(13, 14]. < AuQl Atxlef] oJa) 7kl NUTRISCORE: AT 74, o4 A3 1 ofue) o) &

A 29] el whet Aarstate] FoF e xke] S A S Frkehe FFA M ET oIt [15]. et gkt ¢
S AHE I8 A EE 2ol A%+ Nutritional Risk Index (NRD+= 8% d5713} Al A& AEshe 4
e A= E | A7)7ke] gk EaF AFejE Wk Ekt}[16]. Prognostic Nutritional Index (PND &= &% <-4y @x
o] & YL = (peripheral blood total lymphocyte count, TLC) & E3H3F ¥4l 07 A4S AFE3cH17].
Controlling Nutritional Status (CONUT)& &% 4411, & ZYX~e|E, TLC =3l wel drslsto] AXxksh= JoF
AMETZ, G gixh, |1 58 9 A tiiks FEACE Frkeb 9 SA7E a3k A4S skl $xke] vk
= dSste vl ARgETH18].

A A Aq-EellA oF Skxte] Gl W SAS X5 FEFE oA5a] flel SN ET = e 54 W @
Alell thsl| A Al skaL %1‘3} 29]2ellA 2007 BAFS 918 = $ FES (191014, SellA] 1,395% 744 3xkE
oz sto] BEE[20]= oI5sh=t] NRIS} v YN e VL B7Fekglth. B3 PG-SGAE 7|22 st
of o 9 g3kAte] JoF=TF Aol dish RIZFEE vl 7]"3]{‘ ATEE A5, 21]. T2 FFANET= 7]
TG k== Aol disl] YX=%] il ole Ao, 9] AAles AlEsh feiAnks g o s s A=
H] gk Ao,

upebA] 2 Aol 9] Al & 10E A Al ol Bk a 21
PG—SGA, NUTRISCORE, NRI, PNI, CONUTC.& 37} ¢ AelE A= v]wstal FA48k3it. o] 2f gk A=
T ] A W JoFET e vla A4S Sl ek ok vk Bt ARl tist 7 2Akm S Al estaiat skt

1. o7 CHAEAE R AT

E A= 20099 1945E 201293 12€97HA] A2 9194l Eﬁoﬂf\ﬂ 9 AA|ES A5kl HA& 13]o]A; ek
55 A3k 219k 82} 1,940 = W"L—i 3Rt Al8] 7152 (1) 4% A International classification of Disease
(ICD) —9¢]] 9)8] RExl mlapalis ojokEekslxl (n = 2), (2) i & "?%J% 7ho gz o 2 olg] Al ojof TFS
wrom s o) st #xk(n = 7), (3) o A At Wi 3k (n = 69), (4) 939 & IR =
164), (5) A7) 8ZE%k (gastrointestinal stromal tumor, GIST) I e g2 ko7 913l gokx g = uke ska)
(n = 48), (6) F7]F0A FFAMNEF2] FFB7el B A5 =0 FE &2 (n = 698)°]t}. o] gt 7]l

P
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Patients who underwent curative gastrectomy and received at
least 1 cycle of chemotherapy at Samsung Medical Center in
2009-2012 (n = 1,940)

Patients who were excluded (n = 988)

-Marasmus patients before surgery (n = 2)

-Patients who received parenteral nutrition for one month or
longer during hospitalization due to complications such as
leakage after surgery (n =7)

-Patients who underwent neoadjuvant chemotherapy (n = 69)

-Patients who underwent palliative operation (n = 164)

-Patients who had surgery for gastrointestinal stromal tumor
(GIST) or chemotherapy for other cancers (n = 48)

-Patients who had missing data on components of nutritional
screening tools (n = 698)

v

Patients who were included in analyses (n = 952) ‘

Fig. 1. Flow diagram of study population inclusion

)

2} 1,940 5 988752 Ak ArollA] =xb2] 02 A|Qlaiglon, HE4 0= F 9527 A} (FA} 6227, o124} 330
)& ST (Fig. 1). o] A7 A8 Y AEHAARIE3] (IRB) ol 23] 521 (IRB No. 2017-11-025)

AT AR ARk Algte] sidehs A, e Al AW, o 9 WY, e, Sk S, kAR, Al A
= 7IEE Bl FFH o2 ARSIt f19ke] 7] @l= American Joint Committee on Cancer 8" 7] %k
Tumor—Node—Metastasis (TNM) A[Ael| we} A7kt [22].

FE 5 0L A AR 3 @R, dRFeEn, TLC, F U2 3RS 2RI ¢8RE Brom
Cresol Green (BCG)el 46P nja o 7 Zgsiel o F| @Ry Y= Sysmex XN-9000 (Sysmex, Japan)

TAIE ARESle] SAERlaL, T ERIAEES A v o R SAslt A M9l Vs 9 a4
>3.5 g/dL, S| EF=HE ‘ﬂéﬁ_i elehs AAIRA Hbl AAE ARSI (14 > 12 g/dL, 9/ =13 g/dL) [28]
TLC <5 mm® 3 1,000 o do= gejaigion [24], T FeU2EE 3= 130 mg/dL o)da 873 912 89
th[25].

2) NN F

TE ¥ UNE Ao Aol A5 ] A G deE Ak @Ak 719k 57 U A - AlSAIE A

g3l0] S0  BMIE ARISISIch, A5 A 127172] ohloll 71EA9] mek 18,5 kg olH0 2 Bolai
oH126].
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109 A3k A8 ek 27k 25 o Aehe ARl Bu] bt siapsle] Wik B8l AAks)
A A 28417, 231715089 2 seksIgon, 18] 24410 At 715S B oA st vl 414
[e]

N - 1=}
S Ve oA 9 vl o] @ -2k (30 ~ 35 kcal/kg/day, 1.0 ~ 1.5 g/kg/day) [27] tiy] AF v]&S B4

ok A oAt skxtE0] ok olli= PG-SGA, NUTRISCORE, NRI, PNI, CONUTE AHEalich $x152] o
= 7

[e]
PANETES] 7)) wre) Joplel BT JPRF TR BRI
PG-SGAR= Otteryell 98] /lsIglom St A4sh= W GIF 2, &4 43, 4 24, 359 71%) % 94
AL ek T (A, ) 87 9 AR DS EHET. G PG-SGAS) 7 T A4 E 18-S 3l
ao] Bxjo] Qo AElE A4R17) (stage A) BUE (stage Bt stage O)1AZ B7 B7hala 2 M7 A4 ¢
R

7)
=

NUTRISCORE:= A7 $hake] Algata, A5 Atz et AHF A4, T s1x1eh At A5 T7E AR

T2 A5 AaE sk AAEE o] 8ste] A 2 f19S A48t NUTRISCORES] A

T FSFEH AFo] e AoE THHETH[15].

NRI= (1.519 X serum albumin (g/L)) + (41.7 X current weight/usual weight (kg))2] &21& AFg3F31 0
H, B ATE T A 6 ol P E AlFolu A Al S AlToRE, AAl AT A Al S Alee 4
23130tk NRIC] e de] 7152 A d7-=ol gJate] 571 100 27421 3= Jde] A3 o=, 100 olsh=
PIEFTOE FRIIATH16, 29].

PNI&= (10 X serum albumin (g/dL)) + (0.005 X total lymphocyte count (per mm?®)) 2] 221-& o] g3}o]
Ak o, PNIel tfgt o] Aol A7t 45 o3 w 33 8 ksl 38 & & Qlokar AAISkaL Q)

o] [7, 30] 7L 7)ol whet 45 oS A, 45 vRhe JUEHTO T TSI
CONUT &% &1l 5%, T FulnHE 74, Bx 49 F 2T 55 2 7]l &l HgE Folste], vl 7
ARFCE 0~ 18,852~ 48, 555~ 8%, T5 YU 2L Y 9 ~ 127) 2 EH3IATH31]. & A-ollA
A5 CONUT H57F 0 ~ 1382 B2, 23 ol o2 -sigith[18]. ZF N E+52] 3ol
¥z el tisl] Table 1] AEskSith. 5714 FFANETE F NRL PNI 9 CONUTE AL s J Qo
sl WA, PG-SGASF NUTRISCORE: #k4ke] AF =) ook ¥ 54 5] 34 JRE xgsi.

o
O

3 ME 2N YH

PN ETZ] JIEJA}; 5o tish Fardt BFAb, WIEe) MEE-S ARSIl om, Al d) e
57 k] frou)Ek Alol & ASeh] flal T el sholAly AS, A% W Aarazolitel wket -3
EY A4 = -3 ARSIl @A R 1] A 24s flall e Al AR A8 S BAske] Ay
ot PIUEA S Al o, F7EE = FHle} 219k WIS BT S ASI 12]al PG-SGA,

[e] gl

NUTRISCORE, CONUT> A7} 38545 9ok 5331, NRIS} PNI= A57F E55 4 3t NRIg PNI
£ YgE wigketo] AHIAlE BASIITE Bk A ET 50 AT R YAES dA % Wt gt
3} A #7A|14= (Cohen’s Kappa Coefficient, K)& F-8lo] 8] walic}. 71 AHadAI4= K < 0.0 4K A2 918 (poor),
0.0 <K < 0.2 A 93 (slight), 0.2 < K < 0.4 E}43} (fair), 0.4 < K < 0.6 F+AMd =% (moderate), 0.6 < K
< 0.8 A3 =35 (substantial), 0.8 < K 719 AX]3 (almost perfect) &2 ¥7F3FtH[32]. T3+ Receiver
Operating Characteristic (ROC) curvesE 1% Area Under the Curve (AUC)8} I3 E W Eo| =& vy BA13}
Gt AUCE = 0.9 1% =2 (excellent), 0.8 < AUC < 0.9 %2 (good), 0.7 < AUC < 0.8 B4 (fair), AUC <
0.7 %5 (poor) 2.2 EF3FTH33]. B B4 #2492 SAS 9.4 (SAS Institute, Cary, NC, USA) 22X Eo]E o]
gsialon, B TAA 7HaS 45 A, 79w 0.058 7o sl
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Table 1. Malnutrition criteria and items included in five nutritional screening tools

ltems PG-SGA NUTRISCORE NRI PNI CONUT

Classification of nutritional status

Normall Al <52 > 100 > 45% <29

Malnutrition B+C >5 <100 < 45 >2
Objective variables

Age v

Alburmin v v v

Lymphocyte v v

Cholesterol v

BWL v v v

Location/neoplasm & anticancer Treatment v

Subjective variables

Decreased intake v v
Symptoms v
Physical activity v

PG-SGA, patient generated-subjective global assessment; NRI, nufitional risk index; PNI, prognostic nutritional index; CONUT, con-
froling nutritional status; and BWL, body weight loss

1) The criteria of classification was based on the following reference: Jager-Wittenaar et al. [12]

2) The ciriteria of classification was based on the following reference: Aribas et al. [15]

3) The ciriteria of classification was based on the following reference: Buzby et al. [29]

4) The ciriteria of classification was based on the following reference: Sun et al. [30]

5) The criteria of classification was based on the following reference: de Ulibarri et al. [31]

2 O

1. QYRS 2Bt £y

AToPIA] Ahd B4 Table 201 Aelaigich. A4 84 95201900, 9 Hat 55.3441% 604 ©]
e AA9) 37.71%01900F WK 62278 (65.34%), o1AH= 3307 (34.66%)°17, T% el 5 9 FEAAzo] A
A2l 64.92%% 9] AAAEHT} U] w1, 9oF W)= TMN AAld W} £7e19-S w) 3717} 44.54%0] 31t} 3ok
29 5 dets)sl WA A 2 (combined chemotherapy and radiation therapy, CCRTx) 2 2] &3 8kx}7} 214 2]
47 69% 5 ZAFE QT AorEulEZe] sl AA0] 2.94%0]3tk ¥18 Sxk= AA|Q] 56.72%0]% 1L, BT AS
& AA Y 5.57%0)% o AFHAHSEZL 1A 10 71%0]2c}. BMIS] B2 21.78 ke/m?% 18.5 ke/m?
gkl 97} A 9.14%0]0tt. AA oAbl 4 & A7t S 5.24 kgO. & 5 kg o4 7 S A
A2 SLATEA HLA i F NG 5% o1 G AL WA 83.72%, 10% Vo) AT ks 4.31%]
ot} o= 9] QTrek tin] AHUE-L 75% ulukel A9Tt AAe] 56.72%%.0H  whil o] ¢ ek ju] A H]§e
75% Bl 97} 55.70%%2 ZAFE L.

2 YYYMEISE B0 YYYE B2 YA 54 H|D

PG—SGA, NUTRISCORE, NRI, PNI, CONUT 7} &M =72] 7]zl upeh JoFdel B Ydadro=
T Ayl 9l gof whE A& Table 33 Table 4°f AASIAY. FFEs72 PG-SGAY 7|59 w} o A
86.24%, NUTRISCORE®] 7]=ef] b= 85.82%°]91.2.M, PG—SGAS} NUTRISCORE®S] 7]Eof| whE 7/l H]
3 JFEHT) Hat o] F94 07 Yskth (Table 3). A3Feta] 2| %2 4%, PG-SGAS] u}& XW%% FFEG
T AL ] oA 9l 2po] 7} gl uhA | NUTRICORE®] whe o oFaaktollA] Akt O”ﬂﬂwr S| =R X7} -
oA o7 =gkt PG—SGASF NUTRISCORE®] whe oJokuak-o ikl el 4 5 xﬂ%@iﬂ z}z} 5.50 kg
(8.48%), 5.70 kg (8.73%) % 74 %7} ZAtH(P< 0.001). E=3F PG—SGASF NUTRISCORE®] whe oJokaak
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Table 2. Characteristics of gastric cancer outpatients (n = 952)

Characteristics Values
Age at surgery (years) 55.34 = 11.46
< 60 593 (62.29)
> 60 359 (37.71)
Sex
Men 622 (65.34)
Women 330 (34.66)
Disease progression
EGC 149 (15.65)
AGC 803 (84.35)
Type of operation
SIG 618 (64.92)
G 334 (35.08)
TNM stage
Stage | &l 528 (55.46)
Stage i 424 (44.54)
Anticancer freatment
CTx only 498 (562.31)
CCRTx 454 (47.69)
Albumin (g/dL) 420+ 0.35
<35 28 (2.94)
>35 924 (97.06)
Hemoglobin (g/dl) 1224 + 1.45
Anemic 540 (56.72)
Non-anemic 412 (43.28)
Total lymphocyte count (cells/mm?3) 2,066.7 = 697.2
< 1000 53 ( 5.57)
> 1000 899 (94.43)
Total cholesterol (mg/dL) 167.73 = 31.15
<130 102(10.71)
>130 850 (89.29)
Body Mass Index (kg/m?) 21.78 = 2.69
<185 87 ( 9.14)
>18.5 865 (90.86)
Weight loss (kg)" 524 + 273
< 5kg 462 (48.53)
> 5kg 490 (51.47)
Weight loss (%)? 8.08 = 3.90
< 5% 155 (16.28)
> 5% 797 (83.72)
Energy infake relative fo requirements (%) 71.04 = 19.03
< 75% 540 (56.72)
>75% 412 (43.28)
Protein intake relative 1o requirements (%) 71.68 + 25,10
< 75% 498 (55.70)
>75% 396 (44.30)

Mean + SD for confinuous variables and n (%) for categorical variables were presented.

EGC, early gastric cancer; AGC, advanced gastric cancer; STG, subtotal gastrectomy; TG, total gastrectomy; CTx, chemotherapy;
and CCRTx, combined chemoradiotherapy

1) Weight loss (kg) = preoperative weight (kg) — weight at the fime of nutrition consultation (kg)

2) Weight loss (%) = weight loss (kg)" / preoperative weight (kg) x 100

3) There were fewer number of patients due to lack of information.
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Table 3. Characteristics of patients according to PG-SGA and NUTRISCORE at T month after gastrectomy

L PG-SGA NUTRISCORE
Characteristic
Normal Malnutrition P-value" Normall Malnutrition P-value”
Number of subjects 131 (13.76) 821 (86.24) 135(14.18) 817 (85.82)
Scores 685 = 3.41 10,16 = 4.68 393+ 025 584+ 0.79
Age at surgery (years) 57.82 + 10.53 5495+ 1165 0.02 5798 = 1212 5491 = 1129 0.004
Sex
Men 83 (63.36) 539 (65.65) 0.61 78 (67.78) 544 (66.59) 0.05
Women 48 (36.64) 282 (34.35) 57 (42.22) 273 (33.41)
Disease progression
EGC 17 (12.98) 132(16.08) 0.36 16(11.85) 133 (16.28) 0.19
AGC 114 (87.02) 689 (83.92) 119 (88.15) 684 (83.72)
Type of operation
SIG 86 (65.65) 532 (64.80) 0.85 88 (65.19) 530 (64.87) 0.95
G 45 (34.35) 289 (35.20) 47 (34.81) 287 (35.13)
TNM stage
Stage | &l 66 (50.38) 462 (56.27) 0.21 79 (58.52) 449 (54.96) 0.44
Stage il 65 (49.62) 359 (43.73) 56 (41.48) 368 (45.04)
Postoperative hospital stay (days) 11.61 = 4.05 1140+ 396 058 11.24 = 257 1147+ 415 0.83
Anticancer freatment
CTx only 71 (564.20) 427 (52.01) 0.64 128 (94.81) 370 (45.29) < 0.001
CCRIx 60 (45.80) 394 (47.99) 7(5.19) 447 (564.71)
Albumin (g/dL) 420+ 0.34 420+ 0.35 0.89 412+ 0.34 421+ 035 0.007
Hemoglobin (g/dl) 1210+  1.60 1227 = 142 023 11.87+ 158 1230+ 1.42 0.003
TLC (per mm?) 2,012.9 = 664.9 2,075.3 = 702.2 0.54 2,089.1 = 627.9 2,063.0 = 708.3 0.89
Total cholesterol (mg/dl) 167.21 = 29.99 167.81 = 31.35 0.85 169.31 = 3246 167.47 + 3094 0.66
BMI (kg/m?) 21.97 + 251 21.75+ 272 032 2144+ 279 2184+ 267 008
Weight loss (kg) 3.62 = 342 550+ 251 <0.001 250 = 231 570+ 253 <0.001
Weight loss (%) 557+ 552 8.48 = 3.41 <0.001 419+ 4.21 8.73 = 3.44 <0.001
Energy infake (kcal/day) 1,634.3 + 305.3 1,285.4 + 382.7 < 0.001 1,626.9 + 352.4  1,284.9 = 376.7 < 0.001
Energy intake relative to 88.42 = 11.77 68.27 = 18.50 < 0.001? 89.68 = 1290 67.96+ 18.10 < 0.001?
requirements (%)
Profein intake (g/day)? 6635+ 17.12 50.77 = 19.13 < 0.001 64,79 + 17.68 51.03+ 19.24 <0.001
Protein intake relative to 9217 = 19.46 68.32 + 24.32 < 0.001 9217 = 1956 6832+ 2431 < 0.001
requirerents (%)%
Numiber of medls (imes/day)? 371+ 117 3.42+ 092 0.007 3.68+ 113 342+ 093 001
Numiber of snacks (times/day)® 280+ 0.74 273+ 1.06 021 285+ 081 272+ 1.05 005
Eating speed (minutes)® 21.16 = 6.67 2015+ 6.38 029 2040+ 634 2024+ 643 095
Postprandial digestive problems 15(11.45) 694 (84.53) < 0.001 90 (66.67) 619 (75.76) 0.02
(ves)

Mean + SD for continuous variables and n (%) for categorical variables were presented.

PG-SGA, patient generated-subjective global assessment; EGC, early gastiic cancer; AGC, advanced gastric cancer; STG, subtotal

gastrectomy; TG, total gastrectomy; CTx, chemotherapy; CCRTx, combined chemoradiotherapy; TLC, total lymphocyte count; and

BMI, body mass index

1) P value were calculated using Mann-Whitney U fest for contfinuous variables and the Chi-squared test for categorical variables.

2) P value were calculated using Student’s t-test for continuous variables of energy intake relative to requirements.

3) Smaller sample size due fo lack of information: protein intake (requirements), 894; number of meals, 951; number of snacks,
931; and eating speed, 650

oA A AH S oF 1,285 keal® A oF 1,600 kealell )&l 22 0= vrorow (£< 0.001), L7550
H| ox] A& 9] GokEakrolrds gakdl vl 70% nvke 2 2t} (P < 0.001). PG-SGASF NUTRISCORE
of W JEETolA] TMA HHHL oF 51 g, Q7 U] ©lE HHN|E-2 oF 68%F Aol HlE)] felHoR
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ol (P < 0.001). PG-SGASF NUTRISCORE®] w}& Jokaakite] g3t A4} 8147 } Fr ﬂi 7} AR
3.713], 3.683|Ht} FojAo® vkgrom AFdl FFs T 23] Tl AU
84.53%, 75.76 %= 4Rl fo4 02 o =9kt

NRI, PNI, CONUT® up& JFaa2 ZF HdAY] 28.78%, 6.93%, 28.68%% &= St (Table 4). NRIof| w&

QBFEHFTE] Ht AW Al vlsl oA o w Eokow, 9 WAl nlgo] Aol lEl ol F o ® Hokth &
Sk NRIO| W& FeFadatellxl g7dell vlsl 1%k 717} 371<1 vl&o] o402 =3tk (P = 0.04). NRI, PNI,
CONUTe w2 Jokaakito] A A4 He zF 12,969, 13.479, 11.989 =, A 7F 10.82, 11.28Y,
11.21918 0 folA o5 A yepwth, Jofaere] B 8% &9 47F NRIPIA = 3.80 g/dL, PNICA= 3.51
g/dL, CONUTeIA= 4.04 g/dLe]™ NRI, PNI, CONUT 22} %7=2] 4.36 g/dL, 4.25 g/dL, 4.27 g/dL S|}
Ao ® WtH(P < 0.001). SIR=EERI F HE 5, FHUXNEE B 7 94 NRI, PNI, CONUTeA Gk
o] A7) G FAI R o F 07wkt CONUTY wh2 gkt BMIZF At wo) foz oz v
ko, NRIWA JoFaedo Alsart A2t iet 214 02 37 Vepth, NRIof| whE JFaadatollA] ofu#] 4
Hek @72k giy] oUA1AdFH]Eo] 242t 1,247.3 keal, 67.79%% 49] 1,368.2 keal, 72.35%°1 Hlal] 24
O & wSkrh NRIS} CONUTe| whE Jofamdae] v S Q7% tin] Tl A 8)&-2 70l vlal] 72
Ao Yioith,

[} =2
£ 7} 88 SRRV A, NRIS} NI 47 S5 QM HEI7} A1oIIck, NRIS} PNIE ©
T2 Asglste] F43 A3, PG-SGAS NUTRISCORES] “d8AI= 0.34, PG—-SGASF 1/NRIC] #AIG+= 0.12

O]ATH( < 0.001). NUTRISCORES} 1/NRIC] d2HAlI5== 0.14019, 1/NRI2} 1/PNI2] A3A15= 0.68°]1L, 1/NRI
9} CONUTSY] A #A9= 0.28, 1/PNI9F CONUTS] A= 0.450]130tH(P< 0.001). 1/NRIZ 1/PNI7} 7H4 3=
S AARAZ B ow | 1/PNIZF CONUT, PG—SGAS} NUTRISCORE, 1/NRIS} CONUTS .2 =7 vrepytt}, &=
St Al AR A ool & |, Y B71E 7 BAske] 248 Aol 1/NRIZF 1/PNIS] AAlG== 0.68
2 7P =8kom, PG-SGASF NUTRISCORES] #HAl5= 0.3301%1aL, thE =75 1] Al = 919 dae}
AFSHAl VFERSECE (RERAIATBHA] 93)

4. TIHMELAS o AL T}
= & U B Aol A ETEol uhet JodE] e QR T ATOR FaEste] A EE YE
%ﬂr% Table 60l AABFATE PG—-SGAIM FSEdr0 7 } 8219 % NUTRISCORE®IA 746
| YeFEdrrel s o] RIS (sensitivity) 7F 90.86 %1, 7o 2 79 3=}t 1319 5 NUTRISCORE®]

r&
=]
> M
S
i
58
(>>_|I

O

Table 5. Spearman partial correlation coefficients between two nutritional screening tools at 1 month after gastrectomy

Nutritional screening tool PG-SGA NUTRISCORE T/NRI 1/PNI
0.34
NUTRISCORE (< 0.001)"
0.12 0.14
IR (< 0.001) (< 0.001)
1PN -0.005 -0.025 0.68
(0.87) (0.45) (< 0.001)
-0.016 0.026 0.28 0.45
CONUT 0.63) 0.42) (< 0.001) (< 0.001)

Correlation analysis was adjusted for age at surgery and sex.

PG-SGA, patient generated-subjective global assessment; NRI, nufritional risk index; PNI, prognostic nutritional index; and CONUT,
controling nutritional status

1) P values
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Table 6. Agreement of nutritional status between nutritional screening tools

Variable Malnutrition”  Normal” Sgr;gvg\g’ S?;;(Z}S%TG/Q’ [922[]@) [QNE)EX]C” rﬁegrfz?a ?(ZE?)ZS
PG-SGAY

NUTRISCORE
Malnutrition 746 71 90.86 45.80 91.3] 44.44 84.66 0.36
Normal 75 60 (88.89 —92.84) (37.27 -54.33) (89.38 —93.24) (36.06 —52.83)

NRI
Malnutrition 239 35 2011 73.28 87.23 14.16 35.19 0.009
Normal 582 96 (26.00 — 32.22) (65.71 —80.86) (83.27-91.18) (11.54-16.78)

PNI
Malnutrition 57 9 6.94 93.13 86.36 13.77 18.80 0.0002
Normal 764 122 (5.20-8.68) (88.80-97.46) (78.08 —94.64) (11.50-16.04)

CONUT
Malnutrition 236 37 28.75 71.76 86.45 13.84 34.66 0.002
Normal 585 94 (25.65 -31.84) (64.05-79.46) (82.39-90.51) (11.25-16.44)

NUTRISCORE?

NRI
Malnutrition 242 32 29.62 76.30 88.32 15.19 36.24 0.02
Normal 575 103 (26.49 — 32.75) (69.12-83.47) (84.52-92.12) (12.49-17.89)

PNI
Malnutrition 56 10 6.85 9259 84.85 14.11 19.01 -0.002
Normal 761 125 (6.12-8.59) (88.17-97.01) (76.20-93.50) (11.82-16.40)

CONUT
Malnutrition 236 37 28.89 72.59 86.45 14.43 35.08 0.006
Normal 581 98 (25.78 - 31.99) (65.07-80.12) (82.39-90.51) (11.79-17.08)

NRI?

PNI
Malnutrition 65 1 23.72 99.85 98.48 76.41 77.94 0.30
Nomnal 209 677 (18.69 —28,76) (99.56 -100.0) (95.54-100.0) (73.62-79.21)

CONUT
Malnutrition 122 151 44.53 77.73 44.69 77.61 68.17 0.22
Normal 152 527 (38.64-50.41) (74.60-80.86) (38.79 —-50.59) (74.48 —80.75)

PNIY

CONUT
Malnutrition 60 213 90.91 75.96 21.98 99.12 77.00 0.27
Normal 6 673 (83.97 —-97.84) (73.15-78.77) (17.07 —26.89) (98.41 —99.82)

Cl, confidence inferval; PPV, positive predictive value; NPV, negative predictive value; PG-SGA, patient generated-subjective global
assessment; NRI, nufritional risk index; PNI, prognostic nutritional index; and CONUT, controling nutritional status

1) Malnutrition and normal status were assessed by reference screening tool.

2) Percentages were presented.

3) Exact agreement of nutritional stafus between nutitional screening tools.

4) References screening tool

A 607 0.2 o] % (specificity) & 45.8%°] 1L W¥d|5X] (positive predictive value, PPV)7} 91.31%°]%)
T} PG—-SGAS} NUTRISCORE®Q}S] U&= Wi-go] 84.66%% The JUHMN=1Sof nls) 74 Egkom, 7t 4
FAIGF= 0.360.% EFF3E =012t} PG—SGAS} NRI, PNI, CONUT 7+ I wiE-8-2 717+ 35.19%, 18.80%,
34.66%°1%10H, 71 AEAIGE B 0.050]8k2 fAPdo] W2 45203t} NUTRISCORES 715X 2 AH=3F NRI,
PNI, CONUT 3Fe] dR& W8-5-2 247} 36.24%, 19.01%, 35.08%°]100.H | 715} AaAl= 0.10]8+2 FAMdo]

2 o]tk NRIOIA GFEsdr o= 7% tldal 2747 5 PNIelA] 6578¢] Yol dldslo] Wztert
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. T 3 -0.57
0.0 CONUT 0.51 0.46-0.5
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=
]
04 L PG-SGA ———- NRI
— —PNl —-— CONUT
AUC 959%CI
0.2 PG-SGA 0.68 0.63-0.73
NRI 0.53 0.47-0.58
PNI 0.55 0.50-0.60
CONUT 0.52 0.47-0.57
0.0
0.0 0.2 04 0.6 0.8 1.0
1-Specificity

Fig. 2. Receiver operating characteristic curves for comparisons among PG-SGA, NUTRISCORE, NRI, PNI, and CONUT (a) AUC-of-ROC
curves of NUTRISCORE, NRI, PNI, and CONUT were compared with the AUC of PG-SGA. (b) AUC-of-ROC curves of PG-SGA, NR,
PNI, and CONUT were compared with the AUC of NUTRISCORE.

ROC, receiver operating characteristic; AUC, the area under the curve; PG-SGA, patient generated-subjective global assessment; NRI,
nutritional risk index; PNI, prognostic nutritional index; and CONUT, controlling nutritional status

ol F9 A 6784 F PNIS A 677407 Eo| = 99.85%31t}h. NRISH PNI,
CONUTZFS] %_7?]5 WG 22 77.94%, 68.17%012.H, 719t 23Al= 742} 0.30, 0.22% EFdst o]t
3 7=t 667 5 CONUTelA] 60780 Pedrel alds]o] =7 90.91%°1H,

AAro 2 B ) 886 5 CONUTE] AAES 673407 Eo|k= 75.96%°]31th. PNIS CONUTOA=
& o Fhak A7 0.272 B S o]l NRI AeellA] 1000] obd 97.5 715 [16]

o7 Aty JoFEtS FEslo] PNI9 vl waha W7 E7} 34.94%, 5015+ 98.98%, YA & W22 87.82%
O UepRtom | A5 tdRtel] mE PNI A9 104 W95 46.65 71 [34] 0% 723t PNIS} CONUTE H]

51%, 50157} 77.54%, DA% -2 78.15%°1 Atk (RFEANSHA] 92)

l

https://kjcn.or.kr/ 215



(ST Y = = 2eietxte] BUALE] BIk 57HK| FUHM=T 9| H| w H7

10 (@) 1.0
i
0.8 b o 0.8
'E 0.6 [ i g 0.6
: [ 7 2
= I P H
& 04 o PG-SGA =eeeesr NUTRISCORE “ 04 , 0 i PGSGA -eeeee- NUTRISCORE
— — PN| =+ = CONUT — — NRI — - — CONUT
AUC - Y Y, AUC 95%C1
0.2 PG-SGA 0.56 0.52-0.60 0.2 PG-SGA 0.53 0.460.61
NUTRISCORE 0.57 0.53-0.61 NUTRISCORE 0.49 0.42-0.56
PNI 0.86 0.84-0.89 NRI 095 093097
CONUT 0.64 0.60-0.68 CONUT 091 0.87-095
0.0 0.0
0.0 0.2 04 0.6 0.8 1.0 0.0 0.2 04 0.6 0.8 1.0
1-Specificity 1-Specificity
1.0
©
0.8
. J
. ~
> 06 R
2 ’ v
3 P
g I o/
v 04 r rr o PGSGA -+ NUTRISCORE
AUC 959C1
0.2 PG-SGA 051 0.46-0.54
NUTRISCORE ~ 0.51 0.47-0.55
NRI 0.65 0.61-0.69
PNI 0.75 0.72-0.79
0.0
0.0 0.2 04 0.6 0.8 1.0
1-Specificity

Fig. 3. Receiver operating characteristic curves for comparisons among PG-SGA, NUTRISCORE, NRI, PNI, and CONUT (a) AUC-of-ROC
curves of PG-SGA, NUTRISCORE, PNI, and CONUT were compared with the AUC of NRI. (b) AUC-of-ROC curves of PG-SGA,
NUTRISCORE, NRI, and CONUT were compared with the AUC of PNI. (c) AUC-of-ROC curves of PG-SGA, NUTRISCORE, NRI, and PNI
were compared with the AUC of CONUT.

ROC, receiver operating characteristic; AUC, the area under the curve; PG-SGA, patient generated-subjective global assessment; NRI,

nutritional risk index; PNI, prognostic nutritional index; and CONUT, controlling nutritional status

5. YYHMETE 2 ROCY AUC Hlu

PG—SGA, NUTRISCORE, NRI, PNI, CONUT #&=¢] w2 ROC =418 1214 Fig. 29} Fig. 3¢l AlAJeF3 o,
z} of kA M50 oJokate] Aol thEk A =2 AUCE H|wak3itt. Fig. 2014 PG—SGAS] thd NUTRISCORE
o] AUCs= 0.78 (95% CI: 0.74-0.82) 2 e}t 4+ (fair) & YA =5 YERA 2™, NUTRISCORE® tst PG—
SGA®] AUC:= 0.68 (95% CI: 0.63—0.73)°1%lth. 71 2]¢] 75 o= vlwsh A4 AUCE 0.51 ~ 0.55 7
L2 A 27} Wkt Fig. 304 NRIel| thédt PNI] AUCE 0.86 (95% CI: 0.84—0.89)°]a, PNIej t3+ NRIC]
AUCE= 0.95 (95% CI: 0.93—0.97)°]% CONUTS] AUCE 0.91 (95% CI: 0.87—0.95) % =& 552] A== 1}
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A 2 Ay 5714 QAN ETE F PG—-SGAS NUTRISCORE 7holli= 5213k oko] AiadA| (r = 0.34)7} 91
Rom, 74t AAIGTE 0.36 0.2 B St o], thE JFHAETEe vldl] 7H 52 AT 98 (84.66%) =
LRI PG—SGA 71502 43t NUTRISCORES] 505t 45.80%% wov} wizie e} ool =2171 22} 90.86%,
91.31%= E8kom, o]gfdt H& A= w2 WIEe] 7IQ1gh 21 o= Heltk, PG—SGA® tgt NUTRISCORES]
AUCE 0.78% B3t (fair) 52 A= e

el A 3948S O & 3 Arribas 52 A [15]914= PG-SGA®F NUTRISCORES] 7 AA#714=7}
0.880]%10™, PG—SGA®] thdt NUTRISCORES] WIZFE9} Eo| & e =27} 242F 97.3%, 95.9%, 84.8% % X
T =941, AUCZE 0.952 =7 VeRth. Arribas 52 7oA 153 ode] ohefst hekairt ashs|gl o, $9ks:
S AR 23p7] ARl AAC] 10% vlgkel] siEE oAt 2 Ae} o] Edt St FANHS: g o = o] PG
SGA%} NUTRISCOREZ #4313+ a7+ qlou, PG-SGAS 7|50 % thE QAL 1E-S nlws d4-50] Qo
Ao R EAIES Algst AR} 1748 F dPFo R 3t FuldTrollM = Aedigw e G E=T (SNUH-NSD,
Nutrition Risk Screening—2002 (NRS—2002)Z o]g-alo] QJokEae) S 71kl PG—SGA®) we 9jokg714
e} DX == vl wslith. SNUH-NSE= 7H A#AI7E 0.498 (P < 0.001), NRS—2002% 7k A3AIG7F 0.439
(P < 0.001) ©]eH[39]. B=gt Bapal o] 919ka} o<t o)ejgkat 13745 o2 3t Vicente 52| A7-olM= PG—
SGAE 7|22 3k NRIS| RIZHE=9} 50|27} 242} 68%, 64 %210+ 21].

NRIS} PNI 7ol JoFasra) g2d<re] F Juko 2 Fisto] Anlet a3 0.68% ThE A w-Eof B
&) =8 AAAAS ERI o | NRIel| tf$t PNI2] AUCE 0.86, PNIel| tfst NRIC] AUCE 0.95 2
ERiT}, 3FA]9E, NRIZ 7|50 2 AFE3SE PNIQ Wi = 23.72% 2 Wkal, Eolx= 99.85%% =t} +
T 2R AA T W2 77,9490, 71} A @AIGTE 0.302.2 EFGSE -0]9l o, o] = 5o R 9
AZ+ET}, PNIZ 713202 8F CONUTS W75 90.91%, So]%E 75.96%% %9t} PNIS} CONUTE] UX| &
&2 77%, AUCE 0.91% =2 X =5 Yeplth FoellA] A1 743k tid o= 2tk Aj32] BMI, &4y
NRI, PNI9| &% 7}x]5 A9 1 312} 3 Bao 5] ¢17-[20] 94 NRI®F PNIQ] A= 0.65% & 78} fA135
HAAE BT 2 A4 PG-SGAE 7152 3191& W NUTRISCOREZ} the A& vl vtk
Ao Z2)7} =9k}, o]= PG—SGAS NUTRISCOREZ} 3507 AF k] H wsks} Al57 A AEE vk
Y2 = ATk AR o] =t Wskth, PNIE 71502 3195 w) CONUT U =50 1
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