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Abstract

Objective: To explore the risk factors of nutritional risk in patients with acute exacerbation of bron-
chiectasis (BE), in order to reduce the occurrence of nutritional risk and improve the quality of life
and prognosis of BE patients. Methods: A total of 126 patients with BE were enrolled in this study
and divided into nutritional risk group and non-nutritional risk group according to NRS-2002. In-
dependent sample, t test was used for normal distribution, Mann-Whitney U test was used for skewed
distribution, x2 test was used for count data, and receiver operating characteristic (ROC) curve was
drawn to evaluate the predictive value of Reiff score for nutritional risk in patients with bronchiec-
tasis. Results: The Reiff score of the nutritional risk group was higher than that of the non-nutri-
tional risk group, and the forced vital capacity (FVC), forced expiratory volume in one second (FEV1),
albumin, albumin to globulin ratio, and serum sodium ion levels were lower. Conclusion: Patients
with increased Reiff score, decreased FVC and FEV1, decreased albumin and albumin to globulin
ratio, and decreased serum sodium are more likely to have nutritional risk. Reiff score has a certain
predictive value for early detection of nutritional risk in patients with BE.
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1. 5l

RGP TR AE (Bronchiectasis, PAR RS )& — FHBVEREIR RGN, IGIRFEIE S R0 . 1% 5%
s S0 L B P R M P I 55, 2 W IR G b 2 2 TS R 2 R BN R REAR (0 27 & 1T, Bl <TE - 3
K EAS EEESE I, AAEARGEAN R A B AT WAE[1]. SO R ARAE I FUE I AR N, B ALK
A B 2 A M AT iy P 5 = KR WS e B [2] . FEDEE, SRR EE R 10 5 566 1
[3]o LUAIBT 0 —TURTAEPEBA SIS FE s, £ 5 AEREVT, SCORUEY RS SN %0 20.4% [4]. BEAE
WS, AE B SO IR 2 BILE |k i 10 5 A 566 1], >40 % /M4 1200/100,000 f1[5], &2
fEIE 22 10 N T 40% [6]. FRIESCY BF LR, KEY HFREAMEMELRE, SbHaw
S SR N2 ik e

MBI RGP, BFRARMKAERIET & BREAT R ER Y B8 HIE A R 2R
1 52.2%~84.5% [7] [8], X/ & A S AFAEAERCRT A1 RE K, (R e 2% 3G N, A% & T BF DL At
TORTb R P S2 Y B 1 TRREs, MR RMGAEE RIS Y B, Wiy BHEFRAR
MR A, ST o SOl - TS R e R BCE A B I R = X [9] [10]

AP G AN IE T USTBR f PR h DRL PR e B 25 SR DA R SCUE T TR AR VR4 (Reiff PE43),  FAHATIONI AT B
BERNEFRARSCY B, KRTH, SCEHRMIS, Jb 5 R, o 25t 7.

2. ARMREFH*
2.1. FAREIR
W 5T 2 — TURE W T AU 7T, W F0 06 B oRVR T P [ s BRI B B Fr O R AR . 99N 2023 “E 5 AR

il
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EET I

2023 4F 11 H, (ELBEERIRS SR — 8 B e SR PR 5 06 BURE PR 2 RHME Be iR T 1 SCY B 126 4. 44
AbpitE: 1) SCVEY IKRIZWRHERT & ChERRASCUE Y IEZ I 51697 T 538R) [11]; 2) AATkfs
MRS T aE DU IS 2R e 16 AR; 3) ATRL & SEE FRIRIL PRI . SOV Y Tk™ AR E PP . HERR
brifE: 1) SHFATEAG I B PRSI AESS SRR 2) PREAT. W RER R RIE AR A
SERCE FRVPAEH: 3) IMIRBTRIA SERE B . ARYE E 7 KUK I &R (NRS-2002) ¥ NN\ SZH 38 70 A B 97
RSz 4H.(64 ) AN TG E 77 XK 2H (62 1)

22. MIRFG*

2.2.1. EFRKERITMHE
AHTFURHAT NRS-2002 S i & 0] Sy BH HEAT B TR KSR &, 1P 870 > 3 7 RUIMEAEE TR IN
B, <3 7 RUITCE TR

2.2.2. —RFERIER

W BB NI (IR kL, BFEPER . FE . WO s . BEAE . 2 2 R EL. iE 1 4E
SPEINE R IR (BRI P I PRI =70, Bl B, RH), RS E RN
PO RS LI R TR, N, 03K E 5% (Boby mass index, BMI). JEBAEHG HidE il S0
P akRE A 0 o (Reiff 1F43) . B 5K E ™ B FE 2 5 $ (Bronchiectasis Severity Index, BSI). £ K J& 3¢
Y ™ B AR FE 4> 2443 (Evaluating FACED, E-FACED). B4 R iR 7 [ B2 2 F 7t 2% 3 2 Pl PR 4 020
%% (Modified Medical Research Council Respiratory Distress Questionnaire, MMRC). ffiThfg4s . Hdr,
il Th e 48 N 55— Fb FH 10 < 22 F4 (Forced expiratory volume in first second, FEV1). FH Jyfiiliii% & (Forced vital
capacity, FVC). 25—#b i Jymp AR & BUHE B F 7 EE(FEV1%pred) .

23. G EAE

KH SPSS 27.0 Giit i ft. tHEFIRERHBIE + FrifEZzE(X+s)FR R, IEASMERL A Shapiro-Wilk £
¥, RIS DAR, PR B R AR ¢ 156, w20 A i T H B VORI 2 18] B R A Mann-
Whitney U f5%, THECTORER ARG b S IR, SR @ ke . PAMESAR &2 (AR A Spearman AH %
PEI T 2t 2 TAERHME(ROC) M2k, i ith 2k '~ 1 #H (area under the curve, AUC)ITA i R Reiff i
SIRE ST A N R AR E IR R T E s AUC > 0.9 ATRIMMEHZ &, 0.7 < AUC < 0.9 N %E
FMAE, 0.5 < AUC < 0.7 NIRZETMAE, AUC < 0.5 NETMME. PAP <0.05 £RnERE i

3. &R
3.1 BEENKESEFREEEY BENIGKRF S

AHIFILNN 126 BISCH B o X PALEE IR BERLEAT I PT LR, B ALEE RS . 1)
BEAR R gL st RGO Nk, Mk, MR, MR MR IR, R, MR, SR =0 R BREE
P g O S S5 07 T 22 AN B ik A R, TP T & 2 (R, I 1 SE @i
KH BMI ARG 5, S8R ILE 1

3.2. FEFARASTEFRNRLA XY BE BN R EFIEIRLER

WS BE NI RE . SRR AT EEE, ABIE FEVL. FVC. Reiff 15y, 2H &R
i BB B R e AL B S e s 3, SRR 2.
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Table 1. Comparison of general data between the nutritional risk group and the non-nutritional risk group in patients with

bronchiectasis

F 1 XSEWEREFEFNKRAS TEFNEHN—RZTRIELI

st . EERRELyge
FER[%, M (P25, PT5)] 68 (55.50, 75.00) 65.5 (51.75, 70.25) -1.583 0.114
51 51 (%)] 0.000 0.991
5 30 (23.8) 29 (23.0)
7 34 (27.0) 33(26.2)
EARSCAHEGL[1(%0)] 2.049 0.359
& R R 42 (33.3) 33(26.2)
HE TP 21 (16.7) 28 (22.2)
ENEE 1(0.8) 1(0.8)
REAE e 5 [ (%)) 2.868 0.412
il 5 4% 4 (6.6) 5(8.2)
i ¢ 7(11.5) 3(4.9)
%25 1(1.6) 0 (0.0)
ToRERk 49 (80.3) 53 (86.9)
BMI (kg/m?) 18.79 + 2.69 24.24 +3.03 -10.515 <0.01
WRCAR 8 [ 51 (%)] 1.228 0.541
WA 6 (4.8) 3(2.4)
WY 7 (5.6) 9(2.4)
AN A 51 (40.5) 50 (39.7)
SR FAAE[51(%)]
Ik 61 (48.4) 58 (46.0) 0.187 0.666
%K 59 (95.1) 58 (93.4) 0.088 0.767
% i 17 (13.5) 10 (7.9) 2.036 0.154
it ey 42 (33.3) 42 (33.3) 0.064 0.801
li{abE 8 (6.3) 10 (7.9) 0.339 0.561
v 28 (22.2) 30 (23.8) 0.273 0.602
Z7 8 (6.3) 7 (5.6) 0.044 0.834
R 19 (15.1) 13 (10.3) 1.264 0.261
R Eml, X+s) 20 (10, 30) 20 (10, 50) -0.038 0.970
R TS A IR O IR (91 (%)] 9(7.1) 11 (8.7) 0.319 0.572
BTG HAIS R[5 (%)] 9(7.1) 11 (8.7) 0.319 0.572
HREETR[11(%)] 7.182 0.410
IEH AR 49 (38.9) 50 (39.7)
R S A R B 7 (5.6) 2 (1.6)
it 4% v T A B 1(0.8) 0(0.0)
ith 2 & 5(4.0) 6 (4.8)
WESE AT T A T 0(0.0) 1(0.8)
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St A BRI 1(0.8) 0(0.0)

iy & AT 0 (0.0) 1(0.8)

L S | 1(0.8) 2(1.6)

2 2 AR IR

[, M (P25, P75)] 2(1,3) 1.5 (1.0, 2.0) —2.616 0.009
I LA N E IR

[, M (P25, P75)] 2(1,2) 1(1,2) —2.944 0.003
BSI [4, M (P25, P75)] 11 (10, 13.75) 9(7.25, 11) -4.578 <0.001
E-FACED [4}, M (P25, P75)] 4(3,5) 3(3,5) -1.780 0.075
mMRC [, M (P25, P75)] 1(0,2) 1(0,2) -1.313 0.189

E: BMI, AfREIEHG BSI, SCREY IOE " ERAEEIREG E-FACED, B JESCRUVEY M ™ EAREE ST T
MMRC, 5 R AR [ R A WF TE 2% 53 o WP DRI HE 7 S B RV 2

Table 2. Comparison of pulmonary function and imaging parameters between the nutritional risk group and the non-nutritional
risk group in patients with bronchiectasis

* 2. XREYWEREREFNKRES TEFRNEARBINEE R EFIEIRLE

FEV1 [L, M (P25, P75)] 0.90 (0.70, 1.75) 1.77 (0.90, 1.98) —2.482 0.013
FVC [L, M (P25, P75)] 1.93 (1.12, 2.55) 2.32 (1.60, 2.74) —2.985 0.003
FEV1%pred [M (P25, P75)] 77.74 (76.43, 79.88) 78.49 (75.97, 80.46) —0.952 0.341
Reiff ¥£43[4r, M (P25, P75)] 8.5 (6, 12) 6 (4, 8) ~4.195 <0.001
REBEHTRY K 39 (60.9) 25 (40.3) 5.355 0.021
XY ER R 6 (5, 6) 5(3.75, 5) -4.195 <0.001

E: FEVL1, NF—RHAAEM: FVC, NG E; FEV1%pred, #—F0 M ynp U B b R 1 73 L
Reiff PF0), JSOUEY K ERERA A0 £REAIFRY K, RoRMNBE R AR R A EIRY 5K,
SCYAER R AR, X SORVE Y IO B E IR A 6 AN (R AR Y S AN ), FrR SORUE Y IROER
BT o i 0

3.3. AEFARASTEFRNRE XY HEE B EIERLR

KB TR S E IR B A B FH LI S br gt AT X b, R I 2H 18] S5 == 4R A b L 40 8RB
(Hemoglobin, HGB). 1 4H A it %(White blood cell count, WBC). #4111 % (Red blood cell count, RBC).
I/ Mi-$ (Platelet count, PLT). A1 4 i 5 (Neutrophil count, NEUT). FEER M ki 4H i 1% (Eosinophil
count, EON). kB2 41 A2 1% (Lymphocyte count, LYMPHN). =44 41 ffd 55 ok B2 400 ffg A (neutrophil-to-lym-
phocyte ratio, NLR). Bk (H (Globulin, GLB). /L (Creatinine, Cr). JRE2 (Uric acid, UA). 2 7 % & i (Alanine
aminotransferase, ALT). 7 %4 & [if (Aspartate aminotransferase, AST). f(Potassium, K)NFEESL it 24 2 5
B AR 2H R R0 % 1 AR I /AR T IR L A 2 L AF (Platelet-to-lymphocyte ratio, PLR). [
A (Albumin, ALB). H & H 58k A L {E (Albumin/Globulin, A/G). #4(Sodium, Na)fF7EGLit2¢ 2 5%,
% 3
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Table 3. Comparative analysis of laboratory indicators between the nutritional risk group and the non-nutritional risk group in
patients with bronchiectasis
3. XREYVKEBETERNESTEFRNKELERN LI EHRIRRTEL 54

. g R
HGB [g/L, M (P25, P75)] 121.50 (113.00, 132.00) 127 (114.75, 140.00) -1.913  0.056
WBC [x10%/L, M (P25, P75)] 6.21 (4.87, 8.55) 6.37 (4.70, 8.03) ~1.054  0.874
RBC [x10%/L, M (P25, P75)] 4.07 (3.66, 4.41) 4.15 (3.80, 4.44) -0.932  0.351
PLT [x109L, M (P25, P75)] 234,50 (188.75, 302.75) 224.5 (191.50, 269.25) ~1.054  0.292
NEUT [x109L, M (P25, P75)] 4.17 (3.04, 5.98) 3.96 (2.68, 5.16) -1.052  0.293
EON [x109L, M (P25, P75)] 0.10 (0.05, 0.19) 0.11 (0.06, 0.26) -1.084 0279
LYMPHN [x10%L, M (P25, P75)] 1.41 (1.06, 1.92) 1.57 (1.08, 1.97) -1.071  0.284
NLR [M (P25, P75)] 2.82 (1.96, 4.75) 2.56 (1.4, 3.91) -1.803  0.071
PLR [M (P25, P75)] 160.80 (131.35, 223.82) 137.44 (104.92,184.15)  —2.186  0.029
ALB (g/L, X+s) 37.32 +4.59 39.32+ 454 —2459  0.015
GLB [g/L, M (P25, P75)] 26.05 (23.43, 30.08) 25.35 (22.30, 28.00) ~1.169  0.242
AIG (X+s) 1.44+0.44 158 +0.33 -2.013  0.046
Cr [umol/L, M (P25, P75)] 60.00 (50.25, 74.50) 63.00 (54.00, 74.85) ~1.025  0.305
UA [umol/L, M (P25, P75)] 250.50 (197.25, 310.25) 248.00 (212.25,337.00)  —0.744  0.457
ALT [U/L, M (P25, P75)] 12.50 (9.25, 18.00) 13.50 (10.75, 20.25) ~1.098  0.272
AST [U/L, M (P25, P75)] 18.00 (14.25, 22.75) 17.00 (13.00, 20.00) ~1.844  0.065
K (mmol/L, X+s5) 4.01+0.39 4.02+0.36 -0.082 0935
Na (mmol/L, X+s) 138.68 + 3.47 139.74 + 1.87 -2126  0.034

¥¥: HGB, M4 E; WBC, A4 RBC, £L40Hd; PLT, Mi/MR; NEUT, HR4ipiit4; EON, WEREME
PN T4 LYMPHN, #REHAETHEG NLR, sRHERgiin SakEampitE; PLR, M/MRS#HE4IELLE; ALB,
HEH; GLB, BREH; AIG, AHEHSREAWME; Gr, LA UA, JREE; ALT, ARRELERE; AST, Kl
RAMRBAIFHLIEHE: K, #; Na, 4.
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Figure 1. ROC curve of the Reiff score for predicting the presence of nutritional risk in patients with bronchiectasis

1. Reiff IR TN S EH IKERE FEEFR XL ROC BZZE
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3.4. Reiff E M X SEY KR E FEEFRLHFMME

21l ROC MhiZkss B IR, Reiff 1R TN E Y KAE B E AR AR E 7= A AUC 24 0.703 (95%Cl =
0.613~0.793, P <0.001), ffE#kWi{E )y 0.325, LI 3RIGHE KL EIRECH 10.50, RBUEHR 42.2%, F¢RfE
4 90.3%. WA 1.

4. g

YA AR R GE R WL, B CT AEIRR R 2 N, K R EFF[12], & 9%
AR NS 838 i W —Fh SR G, AR B AU i R AR e i 84.5% [13]. S IRIHF s B2
MZMBCCREREY K, ERBIERIIEE, RIFGNEERY, SFEURE R GBS 5 RE[14]
ST IR AR T G A0 . i ThREZREL . SREXTALARARE 1) 503 DL 250 B E 45 2 PSR [15], W5
HIUEFRAL, FECEFRAI M. HA RN RE TR, GIEEERAEEFAR[L6] Y EE FFR A%
Dhagim. Wi Thae L RN HURAC I I el DL 5 RIE & 2 FP R R [15], FTRe S BRI A FE 77
IR OG . BB RN E IR, B T RETE ) AR E TR AN R [16].

AW IR MW 7T,  KRIUE 77 KU AL ) SOy S in 3 R 508 9% 1 2 R A e A B IR =
PEANEE R BOE AN . FEVL A1 FVC IR Reiff tF208600. PLR 880, M iEahes 1.

TEARREFF, (A0 TR RIS B A N S I S B BE kB, 58 77 1B A LU AP 4t
TR, XA T4 RARRF[L7]. RGN E R R, FERBIaTT SRR R LT, EA
JRA IR, BT 2R A E RN R B R AL, SRR AT AR A A
ARG, FTRBRCIAE AL T RE, HEM S E IR RA . HTHRMAL . 5 &AWL J17
18, SN R T B IS IR KBS IR A RN B [18] . A3 Bt i 17 7R KR T B 5 2 P R ZAH
R, EAERTEE R B BB O R VR 3R (24 8 S B R) . TRNFENG, DURAEBE Stk RE
SSEIR B 2 AR AR SR o X 28 (R 38 T BE 45 18 8 7R R B IR B oy AR AR 3G A %, IR EAE B 1)
BF VR A 5 tHIUE FRRGLEA[19]

TEAWE T, HEFRAU RISy B e se 7T, H FEVLI M FVC 58# IERAMAEER, &
R . B2, ¥ B3 BATEARE MR P28, SR e 1 SR B ZE K A E[20], IR S5m0
XPE SR, bedn: WP S RS eI R, MR AR T e S > . R, SCYTREER
ELF BT REREAT, BRSO FREE I FRAR[21], Tt B R P AL 2 O B R URTE , SR S R R
o UbAh, WP ThREFEAC AT REREIAN LRSS, AR TE SRR, XA RedE— s S B
B RARE[22].

AWFAKI, Reiff (P05 BFHEFESREML, Hilb—Poirg = A RN BERE R IER
IR B EHIERY KT MER BT BRI F 2R, RRPGFHIIDRY K. X 1iER
RN R RS 8, SIFERARMMEE &, ImpREED; N E SOE SRR HE IR 4,
Reiff P20 TVRN S ™ AR E[23] [24]. AW Fi4e] ROC #iZk, 457w, Reiff PR TSy s
RAEEFARK AUC 4 0.703 (95%CI = 0.613~0.793, P < 0.001), REBJF 42.2%, 51 90.3%, %W Reiff
VRO T F S AE Y IRAE B AR E TR AR ENE, FrREE, HREER, FE—EMFZA
Wor,  ASHIT 5T 45 SR A BE R I R 15 1T 4 B S 37 R 1) 7 KU P it — e A 45

AW, AEFRABHR LY EE PLR fA4ETH . PLR ZEIRR A —F 2REe b . BIEE iR
B, FAE N AT BE -5 I AH DM B IR AN R IR AEMLIAR DG [25], 3X — WA SRE T AHI 50 A7 2 B 0 IRUR: 1Y)
SRR SOE R M IR o (B FASRE W B S B SORE N IR I R R, TR
— e B U S U AR DG 7T
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TSR AL R, AR TACT RIS/ B UM ST e ok W AR L . et 7
PSR, A T AL B i (ENaC) S B T2 O e 28 1, TR Y R e
S, U 2 PR 2 M 30 25 A U7 E SRR [26] . AT 9T RIS B ) S BRI S AL 7
IMETER AT, BT JORRE, MTH R TG I T B A DI, SR
PR, TS TR R AR AENLE, XSRS R

KBGO — i IR Ho—, ABFCR T3 O ETHERT L, BEARATIR, 4B a2,
IR BB BRI AR R . B, AR BN GL, HOWT 904 BRI A7
TERIHE, Wb BHBIEAR, SRS TR MRS &. =, Reiff i THINSY BE1F
SR R BUE R, 7R AU T B GER, MBI IS B IR Bk . LD,
RWIRKTEN 2 I TTRE N R IO, B A e, IS, H %o, X
B D T RLIRVE T B4 .

5. &hig

WA R B S R WGy, XSS PIR IR U H#TE 2, AWPFe, SCi g4 I Reiff oF
It T VESVEIME RSO Z . Xk 2 SEERBRESE N, FEVL MFVC RRE. IBAREARAEE O,
GRAEEFRAR . Reiff PEENSCY B AR E IR S K F TR bR B AT — € 2B

B

ABFTA BE LSBT . A0 il 2 BRI 5 — MR PR B (e B A S e (LA
PJ2021-15-47).

B oW

TR R B2 55— B 15 B 2 S W IR 5 9 BORE R A BEXT T AT T PR A8 BRI ok . B 4]
BA/INER XS T BORMCER K 35 B o

E&WE

LR IR B A R AL L 0 H (202304295107020044), 21 EERL K2 2021 4RIk PR 5 i 312 R St
2T H (20211cxk005) .

Sk
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