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Comparative analysis of prognostic nutritional index and mini-nutrition
assessment form in evaluating effects of malnutrition in elderly patients

with acute cerebral infarction”
CUI Yuhuan' s, ZHANG Jingwen',XU Yali' \FENG Yinghui' DU Dan',
YAN Juan® ,.LIAN Jingjing® . LIU Zhankuang' ,DONG Liping'
(1. Department o f Geriatrics ;2. Department of Pharmacy ;3. Department of Clinical Laboratory ,
First Affiliated Hospital of Hebei North University ,Zhangjiakou , Hebei 075000,China)

[Abstract] Objective To use the verified tool Mini Nutrition Assessment Form (MNA) to evaluate the
efficacy of Prognostic Nutrition Index (PNI) in detecting the nutritional status of elderly patients with acute
cerebral infarction. Methods The baseline data of 120 patients with acute cerebral infarction were collected,
the PNI receiver operating characteristic (ROC) curve was drawn with malnutrition or risk determined by
MNA as the criterion, the optimal cutoff value of PNI was determined and the grouping was performed. The
two methods of MNA and PNI were applied to conduct the nutritional assessment on the patients,which with
the parameters such as anthropometry, biochemistry and function evaluation conducted the correlation com-
parison. Results The optimal cut off value of PNI was 50. 625. Among 120 cases,57 cases (47.5%) were e-
valuated as malnutrition or at risk by MNA,and 51 cases (42.5%) were evaluated as malnutrition or at risk
by PNI. In assessing the nutritional status of acute cerebral infarction in the elderly,both MNA and PNI meth-
ods had no significant differences in the age,body weight,arm circumference, calf circumference, weight loss,
body mass index,National Institutes of Health Stroke Scale (NIHSS) score and the total number of lympho-
cytes and total albumin. In the consistency validation of the two methods,PNI and MNA had high consistency
(k=0.664). Conclusion PNI and MNA are highly consistent in assessing the nutritional status of elderly pa-
tients with acute cerebral infarction.
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LML R EE AP EREAR A BT T
TR B DL TFA, Y 4 bR o . R DL 45 i A BE B 38 R IR
DU IEAG A SR T A SRS JR 1T R (MNA) 2
1 KK B B A BL 2 SRR 0 B T 2 M B 3R
(ESPEND A i, HTF BN E R AR, B A RIGFH
I A R AR SRR TS B 3R 15 8 (prognos-
tic nutrition index, PND) & —Ff 7y i 19 4R 32 1 15
T8 2R KT A JE] I b B A0 B T B R R
GpEFE bR . PN E T R H F % 2 B s 50 ) 520
T ¥ 52 Ak g AR TR W B D L (H O T A
BE R3S FRORBUVEAL B AR 5T AT 4R GE . R AT
() H Y N 48 3 36 3E 59 T B MNA S 3E Al PNT ¥
Wi & 47 201k AR B8 BB A IR RO T 8k OF [ R
MNA F1 PNT 7E A AR D & A= 904k 2% 2 e R 25 TE Ak
Z A e BLRGE 4R .

1 BEME5R*
1.1 —fF4H

PEHL 2018 4E 1 A & 2019 4F 12 A Jbdb 7 # b
B I 55 — B Bt 2 A1 RHISCTR 10 2 4 S0 I AR AT JR 3 120
R 567 i, % 53 Bl AF Y 60 ~91 B,
(72.8+8.3)% . HAbRIHE . (1) WAEIE 2 W 755
Ak B i v i A 2 iR HE B 20185 AR i, I 4 CT M
(B0 MRI 6 2 IE 52 A R 16 2 X 38 4 A8 £ 3 40 5 9 [
B 22057 B 55 £ (the UK Medial Research Council ,
MROC) il 52 [ WL 7 43 G 1 He & 9 s s o8 B2 4R AL 5
H93/5 BUEAR, (2) KRG EABER RN TF ST 3 d,
(WK TEHET 60 . (DEZANENZH. 68
Bl A VAL ARG A, HEBRBRUE . (1) B ™ & S U1 6k
AN G T EO AL L PN A I B AR e L i M A
UG MMER G A B 3 . (2) ABEHT 4 A NAT
JRYEAR F . (3) FR A T2 2 BERGR I A 4% B A2 5
THRARIT# . AR AR BEME B2 51 St
1.2 MEIFEAS;H
1.2.1 Av%it$sie

3 ek T T Y SR U R 2 ) B Rl SR R AR 2 R
N G824 R AE
1.2.2 AR EF A

KT8 (body mass index, BMD : Z ik & T A
Bt 24 h PJRE/IMEZ 5 25 BB AR , AN ZE8E R
F TCS-200-RT 7Y~ B & (A 51 FF I I 5 A 384X
AR DM G G ARE, B SR E 0.1 cm, (&
FAEHH 0.5 kg, BMI={K&E (kg)/Hm (m*>) . Lk
B [l (middle upper arm circumference, MUAC) : fii
F#ER (8 T E A RA FD 248 165 R v %
gerp S g —F I LR, /NBR A Ccalf circum-
ference, CC) : (& Ak A7, R AS T 3, F/NBR e Mt
A2 F 1 JE I /N R L RS 0 8 0.1 em.

1.2.3 £2BBEITAMARE T ELRNIHSS) #F5
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P 45 Ll 1 #h 28 9 B B 0 T 3238 3 A B It
T & R KA, 5 NTHSS 3 2 3F Al 4 o
JEE R EE T AL B B BUKF 38 8l R
B LU R TRE A R AR A 11 WA H LA 0~
A2 41, 45 57 R N I A T RE 32 B L Ay i R R
(O~4 53 P BE (5~15 43) W E (16 ~20 43)
BE(21~42 434 4.,

1.2.4  fig B AALIEAF

ZREEME S h UL L. FABEKHERRENMNIE
K I >R H AR VG B 36 BRE 2 w9 4 Bl 4 B 43
AL (XN-3000) . H 4% H 37,25 7 §9 4 [ 3h A= 1k 43 #r 42
(7600-110) , g A Py e 254 PR A R 41 C &b
B MY (Otoman-1000) K e 2238 70 46 00 o4k 22 40
fitl EL %% (total lymphocytes, TLC) | Ifil £L 4 H C(hemo-
globin, Hb) . Ml #§ ¥ % H (serum albumin, ALB) . Il
W MR 4 (total serum protein, TP) . C Jz i & 4 (C-
reactive protein, CRP) /K-,

1.2.5 BHhiIFERHHE

FiA 2 E T AB: 24 h INFH MNA K& PNI
AT E SR A 5 .

MNA i 18 30 H 4L, 4%k 4 A8 4 Ak
D2 | — RS VIR B PEAS A 3 IEAN . A A o
MF.EFRIEH. MNAZ=24 43 B EFAR K.
MNA 17 ~23 435 B A R MNA <17 43, R4
MNA P55 B A 8 E 3 A T2 8 3R A R sl RS 41
(MNA<T24 43) FUE 55 1EH 4L (MNAZ=24 40)

PNI 4388 24 X5 Sk . PNI = i, %% %% % 1 K F
(g/L)+5XAMHE 1M TLCCX10" /L), A MNA H| &
B3 TR AN R 3R 5 S &80k 25 il PNT 45 2089 ROC
M2k ARPE BT O 120 IR B X HEFAR
g AU 21 M SR AL
1.3 %itsam

KM SPSS 16. 0 Ge it #/4xd B 47 5 31 5304t
THRGERLL o £ Ron R ¢ K90, THECSERER %
(VOFRRA X K. KHE MNA bR 2 ] PNI
TR ROC M, & PNI S fE#k Wi, PNI 5
MNA 77 % B — 80t R H kappa K158 G, DL P <<
0.05 AEFAGI2=E L,

2 45 =
2.1 AR&HiE

ARWFGRILGIA 120 6] 5 FLLRTE L, LER 1,
2.2 PNI Ao x4 4 714

PLMNA € 198 5 A B sl KBS 1F 2 20 b B,
PNT 2 Wy 207 1 B8 58 28 35 8 37 A B s XUE, ROC il
2N T R Carea under curve, AUC) H 0. 862,95%
CI:0. 797 ~ 0. 927, PNI % 1 # Wr {6 & 50. 625,
Youden 8% KN 0. 594, R IE AL W& ¥ 120
) 58 35 53 R B SR AN R BRI 20 51 1] (PNT<C50. 625)
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JEFRIEH 4 69 #i (PNI==50. 625), WK 1.
*x1 BEWNEZRE(2n=120)

As i NS
AERE (s, %) 72.848.3
HEN [n (¥ ]

5 67(55.8)
4 53(44. 2)
Hm(rds,m) 1.66040. 078
WE (x5 .ke) 68.1+13.4
BMI(z %5 ,kg/m*) 24,744, 4
MUAC(z %5 ,cm) 28.943.0
CC(x=*s,cm) 32.043.8
IR (£ 5, ke) 4.5+3.4

NIHSS[ 7 (%) ]

ZREO~4 9 2(1.7)
I (5~15 43) 82(68. 3)
FPEJE (16~20 40) 28(23.3)
TR (21~42 %) 8(6.7)
TLC(x+s, X107 /1) 2.540.5
Hb(z+5,g/1) 129.6+18.7
ALB(z %s,g/L) 39.6£7.4
TP(z%s,g/L) 65.0%7.8
CRP(z +5,mg/L) 3.041.4

2.3 TR

M4 MNA EAG . 120 1] 32 4F M i 4 98 58 3
BN R B EA 57 0 4R PNI#E . B R A
Kol XU 4 51 . Lk 2,
2.4 ARMF AW F A i RSO

MNA JIr PFAl 8 57 N R s XU 41 5 8 3% 1% 41
FEE M e, AR R B8R, /K L MUAC, CC. BMI K
TLC.ALB, TP /K V& ik, & & W 2 8 £, A Bi i)

FAEF 20225 ARSI AHEOM

NIHSS PFr 4 22 5 B i 22 3 L (P <<0. 05) . {0
PEF . Hb,CRP 7KV 2 7 L4128 X (P >0.05),
2% 3. PNI PHAL R H IR AT AL 45 5L B e H
PNI PEAEEF M Z4H Hb K P 2R A SITF 2 XAl
PNT #5575 2w ] TAE AR IR A 06, IR 4.

*2 PNI 5 MNA MEFIEMHL2(%)]

A5k n RN BIRIEH
MNA 120 57(47.5) 63(52.5)
PNI 120 51(42.5) 69(57.5)

2.5 EBHAKAFAEG AN iR

PNI ¢ MNA Al B35 5% IF 5 24 41 0] L SO
B 17 N e A P £ 5 =1 A P S B <N O AN N
MUAC,CC, & & ¥ %% . BMI, A Bt i) NTHSS 3 43,
TLC.Hb,TP.CRP /K i 2 ¥ LG it 22 8 X
(P>0.05). W5 5.6, HM4E ALB /K% F

Ao E X (P<<0.05),
1.0

0. 84

0.0 0.2 0.4 0.6 0.8 1.0
1-$55E
B 1 PNIi2#i By ROC %k

%3 MNA S HBEBLFMELR

28 51 n R (G ts, ) Bln¥] HE (L5 . ke) MUAC(x £5,cm)
BRARGNR 57 74.6£8.4 23(40. 4) 65.1+12.9 28.1+3.1
BIRIEW 63 71.0£7.9 30(47.6) 70.8+13.4 29.5+2.8
(/X% /P 2.431/0.017 0.641/0. 432 2.382/0.019 2.591/0.011
41531 n CC(x+5,cm) ER R (x+s, k) BMI(z +s,kg/m”) TLC(z &5, X10°/1)
BRABRGNE 57 31.1+£3.8 5.743.3 23.4+4.1 2.3340.55
BFRIEH 63 32.94+3.5 3.5+3.1 25.9+4.4 2.6240.39
t/P 2.782/0.006 3.881/0.000 3.171/0. 002 3.375/0.000
215 n NIHSS 0~4 43 NIHSS 5~15 4% NIHSS 16~20 43 NIHSS 21~42 4}
BREAREAR 57 0 32(56. 1) 19(33.3) 6(10.5)
ERIEH 63 2(3.2) 50(79. 4) 9(14.3) 2(3.2)

x1P/P

11.251/0.010
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451 n Hb(z %5,g/L) ALB(z £5s.g/L) TP(x%s,g/L) CRP(z%5,mg/L)
EREANREAE 57 127.0+19.9 34,7+5.2 63.24+7.2 3.17+1.58
ERIEH 63 132.04£17. 4 44,046, 2 66.648.0 2.7941.28
t/P 1.462/0. 146 8.912/0. 000 2.372/0.019 1.481/0. 141
PNI S HEEEZFMELLER
4151 n AR Es . %) Bl (2] RE (2 £ . kg) MUAC(z =£5,cm)
ERARBAE 51 74.6+8.3 22(43. 1) 65.1+13.2 28.1+2.9
ERIEW 69 71.4%8.0 31(44.9) 70.3+13.2 29.443.0
(/X% /P 2.114/0. 037 0.038/0. 845 2.138/0. 035 2.438/0.016
5 n CC(x=£s,cm) PR (£, ke) BMI(x +5.kg/m*) TLC(x +5,X107/L)
EREARENRE 51 31.143.7 5.6+3.1 23.4+3.7 2.23+0.56
BIRIEH 69 32.84+3.6 3.7+3.3 25.74+4.7 2.6740.33
t/P 2.504/0.014 3.149/0.002 2.787/0.006 5.401/0. 000
20 51 n NIHSS 0~4 4} NIHSS 5~15 4% NIHSS 16~20 4 NIHSS 21~42 43
BHRARGANK 51 0 28(54.9) 17(33.3) 6(11.8)
BIRIER 69 2(2.9) 54(78.3) 11(15.9) 2(2.9)
xX*/P 11.079/0. 011
215 n Hb(x=+s,g/L) ALB(x£s,g/L) TP(x=£s,g/L) CRP(x=£5s,mg/L)
BREARSNR 51 124.5+18.5 32.6+3.4 62.046.0 3.1941.55
ERIEH 69 133.474:18.0 44,7449 67.248.2 2.8141. 34
t/P 2.623/0.010 15.232/0. 000 3.867/0. 000 1.460/0. 147
=5 MNABEFEEHE PNIEFEFHELFMELE
20 51 n SER (s, 8 HBln(%] T (x +s5.kg) MUAC(z %5 ,cm)
MNA 63 71.4+8.0 30(47.6) 70.3+13.2 29.443.0
PNI 69 71.0+7.9 31(44.9) 70.813.4 29.5+2.8
(/X% /P 0.038/0. 089 0.096/0. 757 0.217/0. 965 0.191/0.632
20 51 n CC(x£s,cm) WE W (s k) BMI(x +5,kg/m") TLC(z+5.X107/L)
MNA 63 32.8+3.6 3.743.3 25.7+£4.7 2.6740.33
PNI 69 32.9%3.5 3.543.1 25.9+4.4 2.62-0. 39
t/P 0.257/0. 865 0.481/0. 532 0.032/0.776 0.788/0. 202
250 n NIHSS 0~4 43 NIHSS 5~15 4 NIHSS 16~20 43 NIHSS 21~42 43
MNA 63 2(3.2) 50(79. 4) 9(14.3) 2(3.2)
PNI 69 2(2.9) 54(78.3) 11(15.9) 2(2.9)
X*/P 0.081/0. 994
2150 n Hb(z+5,g/L) ALB(z £5s,g/L) TP(z+s,g/L) CRP(z+s,mg/L)
MNA 63 133.47418.0 44.7+4.9 67.248.2 2.8141. 34
PNI 69 132.0417.4 44.0E6. 2 66.6£8.0 2.794+1.28
t/P 0.452/0. 990 0.737/0. 058 0.469/0. 741 0. 088/0. 898
*x6 MNAEHFARKIMEAS PNI EFAR KRG AELIFMELLR
24 51 n W (s, %) Bla(%)] K (x +5,kg) MUAC(x £ts,cm)
MNA 57 74.6+8.3 23(40. 4) 65.1+13.2 28.1+2.9
PNI 51 74,684 22(43.1) 65.1212.9 28.1£3.1
/X% /P 0.038/0. 089 0.086/0. 769 0.003/0. 905 0.056/0. 737
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215 n CC(xEs,cm) WE R (s, k) BMI(x +5s,kg/m?®) TLC(x+5s.,X10° /1)

MNA 57 31.143.7 5.6+43.1 23.443.7 2.2340.56

PNI 51 31.143.8 5.743.3 23.444.1 2.324-0. 55

t/P 0.002/0. 965 0.162/0.712 0.032/0.776 0.943/0. 704

251 n NIHSS 0~4 43 NIHSS 5~15 4% NIHSS 16~20 4 NIHSS 21~42 4

MNA 57 0 32(56. 1) 19(33.3) 6(10.5)

PNI 51 0 28(54.9) 17(33.3) 6(11.8)

xX*/P 0.045/0.978

4151 n Hb(z £s,g/L) ALB(z £5s,g/L) TP(z+s,g/L) CRP(z+5,mg/L)

MNA 57 127.04£19.9 34,745.2 63.247.2 3.1741.58

PNI 51 124.5+18.5 32.643. 4 62.046.0 3.1941.54

t/P 0.666/0. 428 2.409/0.007 0.998/0.123 0.061/0. 893

2.6 PNI5 MNA —# 4k
PNI 5 MNA PR 7 5565 %k 83. 3%, — 3
PERL B k=0. 664, ~F B A &E S, R 7,
*x7 PNI 5 MNA —E14#58 (n)

PNI

MNA it
BRI HIRIEH

HHRA RS 44 13 57

HFRIEF 7 56 63

At 51 69 120

3 i3 it

R EEERARMERERN 6. 1% ~
62, BHRAREFEMIE & T &5 Y K
TR R CE I R A S fa B R L O 5 AR SRR B R
g uIA et . BRI I R e s A Ak e R H
BRI, B AR LR G 55 I K 0E 1 XU, ok 38 ML 1A 1)
BE NI e TG . 220025 A6 00 B i IR F5 /gt
TN Za P i A B8 B 3 A B i BT HA AT R AN BN
FLHA G A A B T 45 Tl Y A E R T L N T R
FURE H ¥ A G RE ) Ao Wi G EoCE

IR DU PEAG 1 DG S B A v L R A i
BTG - 30 PF Al R & W PE AL . 3 U TE AR ik AL EE .
MNA 2Bk EWIFAE (SGA) L5 37 A Kl i ifi A T 5.
(MUST) ., % 75 XU 5% 28 2002 (NRS 2002) 1 3= W 4>
JRPEA (SGA) &5 (H A FL R 3 HA AH X IE & 1Y
INAITHBE AT & 3G A & 3% . H HL A LR AR B2 i £ 0
BT IR T 266 15 A B 7 PR fd A B St . I R
I8 A O A BT A SR i R R e, MINA S il
M) Z 1 ESPEN PR 78 . % WEAS 40 455 1 7
2 AR R 522 Al (0 5 27 B 2E R G0
JigRg s B L R T R R 1 R T

PNT J&—Fp & 0L &7 20 59 PF AL T B, H 5 T3k 15
HoTa], {0 PNI HF VP4 2om: s oe /8 & 8 R A
R A H i g — s, AR5 L MNA H
FE W E IR AN R ol RSV R 8hn 2 i B9 ROC 1l 26 8 Sr
PNT H 52 8 32 A K g KUK 1Y 20 FHE R 50. 625, F WF 58

W 49.33 BL45. 00 fEA M FET X R E R TS
AN TR) i gy M I A AR R R R R R R RS
KeAb I 5 EAIE PNT AR 7 24 6

MNA PEAE A8 FEA R el R & 57 6 (47.5%) .
PNI PEAG R 51 ] (42, 5%) , B3 Fh 5 ik PEAG H A0 8 35
AN B E R 1 A A R 5 B AR BF g — 2. T PNI
I MNA (%8 32 A B4 508 35 15 4178 AR &L
b RN S SFFe bRl v) b B B — 2ok,
b —F R, —EEAR NS R
(83.3%) Fll & JF — &M (k= 0. 664), 28] PNI FI
MNA 75 AR & FRR 00 B A R — 2k

MNA il PNT 5 % W04 15 bR 25 DI A G, BEAE
WFSEUE S MNA 5 2 Fh A b S 808 P ke
SECOE Y ok MINA P40 F3E 8 80 2 WM G
AL PN J8 5 158 A AL E A B PIA 6, [ — %
5O B 25 BB AR E L BMI, /N BB A R
TR R D AR O Hoh R R (590 2
SRR R EESHZ —. I H5 PNI Al
MNA #5557 AH 56 AR e i 22, 1A B AN 48 Fr 19 15
Oy s

25 b TR, MNA Fl PNT #8 0] T 1EAS % 4F 21
o A% 0. S8 2 AR L FL S ORI e AR k2 L T g
ARZS PR bR A 2 D) A AR Gk L Tl B — 3 A AR e ) — 3K
P HARBFIEAFAE — 2 B S5 BR A L BR AR 8 /N, 5 37
AR Wik Z AR, B X — 8518157 7464 5 B9
g HE— IR,
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