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Three nutritional indices are effective predictors of all-cause mortality

in patients with chronic obstructive pulmonary disease
Mai Suying',Nan Yayun®, Wang Wei' ,Wu Yuanbo',Chen Qiong'
(1. Department of Geriatrics , National Clinical Research Center for Geriatric Disorders , Xiangya Hospital ,

Central South University; 2. Geriatric Center , Ningxia Hui Autonomous Region People’ s Hospital )
[ Abstract] Objective : Malnutrition is prevalent among patients with chronic obstructive pulmonary disease (COPD) and closely associ-
ated with adverse outcomes. This study aimed to evaluate the effectiveness of three nutritional indices in predicting all-cause mortality
among COPD patients. Methods : Based on the National Health and Nutrition Examination Survey (NHANES) , this study included
1640 patients with COPD surveyed from 1999 to 2018. The optimal cutoff values for controlling nutritional status (CONUT) score, geri-
atric nutritional risk index (GNRI) , and prognostic nutritional index (PNI) were determined using receiver operating characteristic
curves. The predictive value of these nutritional indices was assessed using the area under the receiver operating characteristic curve
and C—index. Their predictive abilities were compared using the net reclassification improvement and integrated discrimination
improvement. A Cox regression analysis was conducted to explore the association of the three nutritional indices with all-cause mortality.
Results : Log—rank tests revealed lower overall survival rates in patients with higher nutritional risks (P<0.001). In multivariate Cox
regression adjusting for all covariates, CONUT score (hazard ratio [HR]=1.31,95%CI=1.03-1.67,P=0.030) , GNRI(HR=2.02,95%Cl=
1.26-3.24, P=0.004) , and PNI (HR=2.05, 95%CI=1.53-2.75, P<0.001) were independently associated with all-cause mortality.

Conclusion : This study confirms that the three nutritional indices
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are effective predictors of all-cause mortality in COPD patients.
Compared with PNI, CONUT score and GNRI demonstrate im-
proved predictive abilities, and they are recommended for routine
screening for high—risk malnutrition in COPD patients.
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A T E RS,

BEIRARAEN COPD & (1 # WAL, AFETE
WA, L TR, £930.0% 1) COPD B EAF LT
FEAN R, TP o i B AR X e B L Al
51.8%", EIRARATGE S Z R R A, A5k T
TG Bl | 2 A s R R 5 SR AN IR A
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Horb PPAR B IR R A0 A T B2 WA ) e
BRI BT B, W IR i A T R A E SR K
[ 7 A% 2002 (nutritional risk screening 2002, NRS
2002) & FEA K i Ax T 5 (malnutrition univer-
sal screening tool, MUST) DA K 1 7 & 5% i Ax &
(mini—nutritional assessment short form , MNA—-SF )%
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HEBRAR AL S : Dl = B BE b7 7R S 5 & Qi
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A RN AT 1640 4] COPD B # #EAT AT ST (B 1) .
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WIr2E N COPD SR - PR A I 10 & R AR B AT 18 P L 2 e i
%99 (Ever told you had COPD by doctors?)”, “ B& 4 & & 45JF
PR B A 12 3R R (Ever told you had chronic bronchitis by
doctors?)”, DA M B A 2 A 45 R AR B A il ST (Ever told you
had emphysema by doctors?)” . X FiiH 5] COPD £ 19 77 %
15 S Tl F NHANES %540 98 47 #49 F 5 v 2 1 2 5
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O 7 3 e DL BCEAE h  BMI 2 6 1A 0 1R 0 o
B LA B o B9 °F D7 KR HIE B . BMI B 73 26 0 1E # (18.5~
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1.5 itk
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53 28748 1 W LUIMA S 43 OB X R . i A E 2248 1 FiAy
JF S 15 Bl A Mann—Whitney U K656 847 41 18] Fo 4, i G
Fr 3 2878tk B 4L ) B U el R 5 K o R JH Spearman AH
AT AT R VTAL 8 TR AR AR Z B AR G . BT R I Z 30
H TAERFE (veceiver operating characteristic, ROC) S %A i
TOE TR PRI 4 A T AN i S AU AT
T 1A FH (areas under curve, AUC) M C #5858 (C—index) VEHT &
FEHEAR A TIOM A{8 , P 5 DeLong £ 560 47 5 SR 48 4
[B] B9 AUC HE 8o ¥4 158 43 25 48 2L (net reclassification im-
provement, NRI) T2 0 5 2 38 45 25 ( integrated discrimina-
tion improvement, IDI) [X; % #% 35 F% 46 #5 09 30 A& 7 .

Kaplan—Meier 4= 77 1 £k il Log—rank 46 86 FH F Fb ¢ 6 25 A7 30
BI2E5 o AT T IIASCER PR 28 AL o P A B Y A 2
PUZR Cox FLATI XU [0 ALY e S A 8 SR FR AR 5 A A T2 R
MICHR . BISEAT 1AL 20 3 A , AR 4 47 1% 001 e |
PUH K SR AR B BMI AR 56 I ZAEREAT T 502
AT S AHH R A (R version 4.3.2) #7581 #1 . Krddk
HE a=0.05.

2.1 —HFA T FHAE

ARHFSEAA T 1 64016 COPD 53, i 177 I 6] 114 v o7 %
94 H BT 432 Bl R A AL TS R 1URR TSR
NBERRRIE . 982 5% E2RAEPUEA 75 A N (78.04%)
e (62.21%) o LM S 5 & S8 50 %
(63.57%) , T K 2 %0 COPD & &t 8 f sl L e (74.08%) .
SAETRHAE L, FET4H 59 GNRIFEA) (i %k 118.36(108.51,
128.66) % TA# 1% 20 123.31(113.27,135.16) , 3 HAET=41 PNT
P4 3 %1 50.50(47.00, 53.50) W A% F-77- 3% £H 51.50(48.50,
55.00) (P<0.001)

F1 MNABELRFIEMQ,,0,)]

SRR VOB BHEC(L 640 1) TEHEAL(1 208 ) HET 41 (43214]) UM PIE
AR % ] 64.89  <0.001
<50 36.43 43.59 11.16
50~59 22.75 25.03 14.70
60~69 20.46 18.88 26.02
>70 20.36 12.50 48.11
PERI A% ] 27.82  <0.001
% 37.79 33.92 51.49
‘Y 62.21 66.08 48.51
e[ A% 6.34 0.001
ETHEFEHF AN 78.04 75.77 86.03
AP T EHRA 9.29 9.94 6.99
BNEHEEEA 3.25 3.74 1.53
HoAtb Rl 9.42 10.55 5.44
HE Ao ] 832  <0.001
KK 4827 50.24 41.30
& rp 28.63 29.30 26.25
LY 23.10 20.45 32.45
WS WAL AL % ] 4.56 0.030
A 58.61 60.34 52.52
KU 41.39 39.66 47.48
IR MR [N AL 9% ] 1226  <0.001
AR AR 29.81 32.44 20.51
[REZSiR 32.34 29.11 43.74
— FLW A 37.85 38.45 35.75
BMI[ 4% % ] 5.52 0.001
EH 22.46 20.14 30.65
THE 3.46 2.98 5.16
HE T 29.71 30.65 26.38
JIEL fr 44.37 46.23 37.82
A D% ]
e 1ML 49.45 45.98 61.67 18.95  <0.001
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LR Rt BNTE(T 640 151)) 41 (1 208 f41]) BET- 4 (4321)) Unfd PlE
WEIRIG 15.38 13.82 20.87 9.34 0.003
NNpAp 3] 9.31 6.55 19.06 34.80 <0.001
Ak by 17.31 15.02 25.40 1190  <0.001
FEHE SRS (CONUT) PES> 1.00(0.00,1.00) 1.00(0.00,1.00) 1.00(0.00,2.00) 540  <0.001
BARE XS R E(GNRD P43 122.35(112.03,133.38) 123.31(113.27,135.16) 118.36(108.51,128.66) 523 <0.001
il J5 B F# AR K (PND 4 51.50(48.50,54.50) 51.50(48.50,55.00) 50.50(47.00,53.50) 235 <0.001
22 3ANTIRIGARG ST
PNI 5 CONUT % 1 4§ 41 4 )¢ (r=-0.48) , Tii GNRI &5 CORLTT
CONUT(r=—0.16) .GNRI 5 PNI(r =0.08 ) ffy 1 R ¥ 6 , R BB
% B G L (P<0.05) , (B3R 33 BaFE F R] (1) S 1
P& 5S . M8 ROC 43 #F , CONUT>1. GNRI<104.8 Fi1 PNI<
46.5 (M BT SCR B IR RS AL, HoAth i 38l SOR AR He 182
FEREAL(E2) . CONUTPESH ROC HHEL T TR (areas under (11.1% ) GNRI
curve, AUC) 4 0.660(95%CI=0.610~0.711) , GNRI i AUC &y n=172
0.662 (95%C1=0.611~0.713) , PNL ) AUC 4 0.657 (95%Cl= (’g;} (o (10.4%)
0.602~0.711) . 4K # DeLong K3 , 3 1~ F2 5 b 6] 9 AUC L PNI o ( ;‘f:; ;
B RG22 5 (P>0.05) . A7 S840l (35.60) Bz 10 '
0 FR4 SO A O 88 FR R UK (1 3) 0 CONUT 343 e
B9 C 4550 0.610(95%C1=0.581~0.639) , GNRI {4 C 48 %1 Jy “ (10%)
0.628(95%(C1=0.599~0.657) , PNI f) C 35 %%} 0.610(95%ClI=
0.579~0.640) , AR5 IDI(F 2), CONUT ¥4y (IDI:0.023, P=
0.017) #1 GNRI(IDI: 0.021, P=0.044) i 7 il §& 1 #H % T PNI
n=1 056(64.4%)

B4 $2FF, i CONUT M1 GNRI A4 T i 77 JCHH i 22 5+ (IDI .
0.002,P=0.873) , fEMR & ik CONUT.GNRI & PNI ¥4 (1)
BUREXT COPD R 7047 518 77 KUK 5 158 7 WU 4 4L )
AT — ST T A7 hT . Wi e e h g SR (&
4) 31X 34 E FRVEAR TR AR B REA 20X 4 B 2 R E T RS
(P<0.001) .

1.0
0.8
sl 0.6
m
0.4
0.2
— CONUT
— PNI
0.0 — GNRI
T T T T T T
00 02 04 06 08 10
1-FE 51

B2 CONUT.PNI#1GNRIFil 4 E T 2A ROC #iZk

1 R R AMR S A8 R E IR AN R R | (5] el 2 25 17 1T R
ST 5B IR RIZI 5 H A2 W e S 1 fi
E3 3MITHRFTEFRAFRICOPD ABMBRE
BRI L AR LT RN X
AR 2 Cox [N T s AR 4R 48 L AR 23 RURS: 25 2 1)
E 46 k5 (CONUT . GNRI I PNT) 54 AL T RA K (3£ 3) .,
T A P 5 (%£4) , CONUT ¥E43 (HR=1.31,95%Cl=
1.03~1.67, P=0.030) . GNRI (HR=2.02, 95%Cl=1.26~3.24, P=
0.004) 1 PNI(HR=2.05, 95%CI=1.53~2.75, P<0.001) /4% 5
SRFET A ST AH G o
24 TWHH
AT RFRE SRR S 2RI TR Z AR T T

WLHATAT (2 5) o BF5E 30, 76 I 95 s I Joke 55 4 v, A v 1)
CONUT P43 5 KR T2 B SCHRTE A W i . GNRI 54
A BMIAAERS HAE ], H 5 A BB TR (1 S e T i AT
T WI s X T PNL, 7EAE P BE A7 N S A i
H 5 S PHFET AR AH S E T R B &

23

®2 FAEEFREGREANEERTEAENX IR

HER LR IDI(95%CI) P{E NRI(95%CI) PA
GNRI vs. PNI 0.021(0.000~0.041) 0.044 0.116(~0.034~0.242) 0.158
CONUT vs. PNI 0.023(0.004~0.047) 0.017 0.177(=0.029~0.299) 0.114
CONUT vs. GNRI 0.002(-0.019~0.031) 0.873 -0.007(-0.017~0.014) 0.821

1 IDL LA FI S 18 80 TN E 5 X 8] s NRI A EHT 0 2545 850 GNRI A AR F: KU TS 50 PN TS B F7 45 50 CONUT il 2 IR R
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1.0 GNRI 1.0 CONUT
~BIFIEHA ) ~BFRIEFEH
—“HIEARY4 e ~-BHEARA
08 08 M
& ey &
1= 0.6 &06
H = H
119 12
& R‘\ 04
P<0.000 1 — P<0.000 1 P<0.000 1
0.2 0.2 0.2
0 50 100 150 200 250 0 50 100 150 200 250 0 50 100 150 200 2350
At (A ) AAeitel () AR ()
A. GNRIZH 4= frhek B. CONUT#1 4= frih 2k C. PNIZ1 A 77 2%
E 4 COPD &#E B E7FHIR Kaplan-Meier #2k
*3 £RHEETEHMNBATE Cox BASHT
Il RAFAE HR(95%CI) P
CONUT¥E4y
B R R (<1) 1
R TR (>1) 1.966(1.572~2.459) <0.001
GNRIVE4
IR TR (2104.8) 1
RS TR (<104.8) 2.909(1.952~4.334) <0.001
PNITES)
IR RN (246.5) 1
RS TR (<46.5) 2.191(1.656~2.898) <0.001
AR (E)
<50 1
50~59 2.669(1.518~4.691) <0.001
60~69 6.321(4.037~9.897) <0.001
>70 15.406(10.001~23.734) <0.001
51
% 1
i 0.499 (0.395 ~ 0.629) <0.001
P
EHIE I RIS PN 1
EFHTERA 0.676(0.483~0.946) 0.022
AVWAEFEEEA 0.406(0.230~0.717) 0.002
oA 0.566(0.321~1.000) 0.050
HEKF
Py 4 1
[=Lk 1.227(0.920~1.637) 0.163
P 1.669(1.228~2.268) 0.001
iy
CLiE 1
KA 1.386(1.075~1.788) 0.012
W AR T
MR 1
SEZS R0 2.389(1.756~3.250) <0.001
— EH W 1.559(1.127~2.156) 0.007
BMI(kg/m?)
IEH 1
bEE 1.199(0.625~2.302) 0.585
BT 0.673(0.487~0.932) 0.017
e e 0.668(0.495~0.901) 0.008
G IFAE
TR L 1.985(1.528~2.577) <0.001
WEIRIE 2.119(1.615~2.781) <0.001
Nk 2] 3.687(2.687~5.060) <0.001
ST 1.930(1.388~2.684) <0.001

HHR RS EE 5 L B K] s CONUT Sy il 78 SRR L s GNRI A #4158 77 KU 8 45 PNTR T 7 SR 48 4L
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x4 =RFETENMISEE Cox @IFARH

. T B B2 K
; HR(95%C1) PH HR(95%CI) PiH HR(95%C1) PE HR(95%CI) P
CONUT P4
I8 IR KU (<1) ref ref ref ref
EE TR (>1) 1.97(1.57~2.46) <0.001 1.42(1.12~1.81) 0.004  1.49(1.16~1.90) 0.002 1.31(1.03~1.67) 0.030
GNRIPES>
R 72 KU (=104.8) ref ref ref ref

BEFAEG (<104.8)  2.91(1.95~4.33)  <0.001 2.38(1.55~3.68) <0.001 2.18(1.39~3.41) <0.001  2.02(1.26~3.24)  0.004
PNI >

{8 FE KR (246.5) ref ref ref ref

EE SR (<46.5)  2.19(1.66~2.90)  <0.001  2.14(1.60~2.85) <0.001 2.10(1.57~2.81) <0.001  2.05(1.53~2.75) <0.001
TE L HR R R 5 CLR B 5 X A] s CONUT 2 B SRR U0 s GNRI N 4F 5 32 WU TE 50 PNIY TS B 9546 51 Model 1 A JESE TAEWS VE 51 Pl ;
Model 2 7E Model 13} % T USHRIRIE TT /KFAIBARGE B s Model 37 Model 2 366l 4% T BMI L DG L0 7 FE FIE: iy

®5 SMEFEHRSEERTEXRMMBILASH

- CONUT #E4) GNRI¥ES> PNIE4)
o=V 2R v AR
i A O (%) HR(95%CI) PA g%g HR(95%CI) P E%g HR(95%CI) P E%g
() 0.219 0.020 0.352
<50 364 1.05(0.39~2.84) 0.921 3.26(1.19~8.92) 0.022 0.83(0.27~2.53)  0.741
50~59 228 2.13(0.95~4.77) 0.065 6.46(2.80~14.92) <0.001 2.07(0.92~4.69)  0.080
60~69 20.5 2.00(1.26~3.18) 0.003 2.57(1.20~5.50) 0.015 2.43(1.30~4.55)  0.006
>70 204 1.27(0.92~1.74) 0.146 2.07(1.41~3.04)  <0.001 1.92(1.43~2.57)  <0.001
51 0.013 0.619 0.004
B 37.8 2.63(1.98~3.50)  <0.001 2.81(1.81~4.36)  <0.001 4.26(2.95~6.16)  <0.001
ks 62.2 1.43(0.98~2.08) 0.064 2.44(1.32~4.51) 0.004 1.96(1.30~2.95)  0.001
P 0.802 0.211 0.046
AEWHEFEEA 78.0 1.97(1.52~2.56)  <0.001 2.67(1.68~4.22)  <0.001 1.99(1.46~2.71)  <0.001
EPUEEF A 9.3 1.85(0.95~3.61) 0.072 2.89(1.38~6.04) 0.005 1.92(0.88~4.20) 0.102
BPEEEEA 3.3 1.55(0.47~5.17) 0.473 3.98(1.13~14.02)  0.031 2.33(0.76~7.14) 0.141
oAl A% 9.4 3.14(0.99~9.99) 0.052 10.17(3.29~31.46) <0.001 9.41(3.34~26.52) <0.001
HH K 0.955 0.209 0.479
KeE KL B 483 1.88(1.26~2.80) 0.002 3.54(1.99~6.30)  <0.001 1.97(1.23~3.15)  0.005
S 28.6 2.17(1.41~3.34)  <0.001 1.83(0.96~3.50) 0.068 1.86(0.96~3.60)  0.064
T 23.1 2.09(1.30~3.35) 0.002 3.38(1.94~591)  <0.001 3.01(1.93~4.71)  <0.001
WS 0.299 0.108 0.966
B 58.6 2.27(1.57~3.29)  <0.001 3.82(2.30~6.34)  <0.001 2.13(1.36~3.36)  0.001
N 414 1.67(1.16~2.39) 0.006 2.07(1.18~3.62) 0.011 2.07(1.39~3.09)  <0.001
IR JRAR 250 0.259 0.996 0.977
MPASHZ KR 29.8 1.32(0.70~2.48) 0.397 3.23(1.29~8.06) 0.012 2.53(1.42~4.52) 0.002
B4 32.3 2.36(1.61~3.46) <0.001 2.95(1.70~5.15)  <0.001 2.21(1.44~3.39)  <0.001
— E W 37.9 2.27(1.37~3.75) 0.001 2.93(1.62~5.28)  <0.001 2.20(1.23~3.94)  0.008
BMI(kg/m?) 0.020 0.046 0.431
IEH# 225 1.37(0.82~2.27) 0.226 3.61(2.16~6.03)  <0.001 2.34(1.21~4.54)  0.012
THHE 3.5 5.81(2.08~16.22) <0.001 1.53(0.34~6.82) 0.579 9.27(3.18~27.02) <0.001
HRE 29.7 1.34(0.86~2.10) 0.196 1.10(0.33~3.63) 0.882 1.89(1.17~3.03)  0.009
T e 444 2.63(1.83~3.78)  <0.001 25'29(3196_‘5176)” <0.001 2.27(1.43~3.61)  <0.001
1R I 0.086 0.151 0.521
o 50.6 1.39(0.89~2.18) 0.152 2.57(1.49~4.42)  <0.001 1.91(1.17~3.11)  0.010
&l 494 229(1.71~3.08)  <0.001 4.25(2.63~6.88)  <0.001 2.40(1.73~3.31)  <0.001
W PRI 0.074 0.070 0.647
o 84.6 1.67(1.28~2.19)  <0.001 2.85(1.87~4.35)  <0.001 2.11(1.55~2.87)  <0.001
H 15.4 2.83(1.88~4.25)  <0.001 9.35(3.93~22.24) <0.001 2.57(1.54~4.27)  <0.001
s T 3R 0.807 0.570 0.357
7 90.7 1.72(1.34~2.21)  <0.001 2.81(1.77~4.47)  <0.001 1.83(1.31~2.57)  <0.001
&l 9.3 1.87(1.08~3.23) 0.025 2.19(1.09~4.40) 0.029 2.41(1.53~3.80)  <0.001
A Iohyg 0.623 0.642 0.612
o 82.7 1.88(1.42~2.49)  <0.001 2.92(1.92~4.43)  <0.001 2.19(1.58~3.03)  <0.001
il 173 2.18(1.30~3.64) 0.003 2.33(1.11~4.89) 0.025 1.89(1.12~3.20)  0.017

1 : CONUT S #6E F2 R0 s GNRI Ry AR 57 KU A8 500 PNIM TS 8 37468 550 HR S KU HE 5 C1 R 15 DX
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