26553 T E SRR E Vol.26 No.3
2024 43 A Chin J Contemp Pediatr Mar. 2024

doi:

10.7499/}.issn.1008-8830.2308075

W - I RHT

PEVELTYRAL JL 5 R AR DL 5 I A
FIIi Ly GE (4 bGP 23 B

ERA WAM IER ML LEE RAW AR EE

(ARIFEFFTS/BHEARFRELTILEER 1.GERTHRA; 2.9FR=F, LT 100045)

[(HE] BH T (eystic fibrosis, CF) JLEEMIEFRIRGL, I8 - KL S IR REHE . fliThfe
MEFR. Faik RS HT 2016 4F 1 H—2023 4F 6 HUGA T CF EILIIGIR PR, AR RS FRIRAS LI R
FRE, Vs RS IMIfenAE e, &R WA S2 B CFBIL, B#E250] (48%), L2714 (52%), 4F
BT MAZETS, IWKER LIRS (96%, 50/52) NE. BFRARKERN65% (34/52), LIHHEEE
FEARR (65%, 22/34) RE., EFRARMABIUREEK, GIFHALRGAER LGIE R, M5 A R I 5
(P<0.05), FHFANRAEBILE VR A 5 S E a4 e . 28 LRDH P g i . R 259 fili
T A 5 OB 4 L . I 50% Fili i B8 4 A3 e o5 TNME T 4 L . IR Y 75% i R 4
A A A e R IR I B WO A LR T E SR IR UL (P<0.05) . HHSEHEST R,
RESEE 2T 5 FiR 6 NI BEFE R R IEAH (P<0.05). 458 CFRJLUEFHRARKRAERES, SThaE TR
H, BEmREIERUR LA TIRORTIIRE, DA CF LS FR0 A PPl M A B T 10
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Correlation of nutritional status with clinical characteristics and lung function in
children with cystic fibrosis

LI Dong-Dan, SHEN Yue-Lin, WANG Mei-Chen, YANG Wen-Li, XIA Lu-Lu, ZHANG Yu-Qing, ZHAO Shun-Ying, YAN
Jie. Department of Nutrition, Beijing Children's Hospital, Capital Medical University/National Center for Children's
Health, Beijing 100045, China (Yan J, Email: yanjieS04@sina.com)

Abstract: Objective To investigate the nutritional status of children with cystic fibrosis (CF) and understand the
correlation between malnutrition and clinical characteristics as well as lung function. Methods A retrospective analysis
was performed on clinical data of CF children admitted from January 2016 to June 2023. Clinical characteristics of CF
children with different nutritional statuses were compared, and the correlation between malnutrition and lung function
was analyzed. Results A total of 52 CF children were included, comprising 25 boys (48%) and 27 girls (52%), aged
between 7 months and 17 years. Respiratory symptoms were the predominant clinical manifestations (96%, 50/52). The
prevalence of malnutrition was 65% (34/52), with moderate/severe malnutrition being the most common (65%, 22/34).
The malnutrition group had a longer duration of illness, higher proportion of digestive system symptoms, and lower
levels of serum albumin (P<0.05). Pulmonary function parameters, including forced expiratory volume in one second as
a percentage of the predicted value, ratio of forced expiratory volume in one second to forced vital capacity, forced
expiratory flow at 25% of forced vital capacity exhaled, forced expiratory flow at 50% of forced vital capacity exhaled,
forced expiratory flow at 75% of forced vital capacity exhaled, and maximum mid-expiratory flow as a percentage of the
predicted value, were lower in the malnutrition group compared to the normal nutrition group (P<0.05). Correlation
analysis showed body mass index Z-score was positively correlated with the above six pulmonary function parameters
(P<0.05). Conclusions The prevalence of malnutrition is high in CF children and is associated with decreased lung
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function. CF children with higher body mass index have better lung function. Therefore, screening and evaluation of

nutritional status as well as appropriate nutritional intervention should be emphasized in CF children.
[Chinese Journal of Contemporary Pediatrics, 2024, 26(3): 275-281]
Key words: Cystic fibrosis; Malnutrition; Lung function; Child

PP £F Y4k (cystic fibrosis, CF) J&—Fl ™
(. BEREPER 2 R0 52 R I G A Btk 15149
i CFISEAL SR (eystic fibrosis transmembrane
conductance regulator, CFTR) #fg 52, JLE CF &
PRFFAE & A48 BEA T 1 B ZEME it g . B2 48 . B
PRITIBINREA A L EFRAR, LUK CFAHSCHE |
WEPRSE o I JLHAEK, | TR AR LR A iy 1)
LW R DL AR IR T LA B 2R S il A it 7%
MSF2IE T AW, CFRERFNAARC R
Fem . HAETEWNEXTLE CF R, £
BN, B EZMNE TR ERARIRIT &
AR SRR D7 TR BT, X8 5% ] %) DG 332 B AR
XPAE , TEFRAS R K FERE CF LE T 53
WL, SREIERE . R A SE NG NS5 ]
G Pk, 2T HATHE N E= CF BILE TR
FAOCHIFGE S X 50 4 e . Pl () E A, AR
G 1B o3 A e BE A 19 CF LB IR R BERE, X
LB SRR R IRRHAE i 2 e S5 A% 247 43
Br, BTERE IR RESII L CF B9INR K CFE SR
EIAEM, DU RILEIIRE. ARKAE K
Pl 45

1 ARSI

1.1 RS
PRI AR R 24 M E A mt JLEE BB 2016 4F 1

H—20234F 6 A #1219 52 6] CF BIL R FFFE X4
CFIZWbnifE . (1) FETERENE . WAL . N0l
B RGE NN EE R . (2) HA CF
FWGEHL s (3) B LA g s (4) A
BT IE =60 mmol/L; (5) CFTRIENAFAEE AR
BEIRREA; (6) TSR T >30 mmol/L H
CFTR ThREREfs . Hohi 2 (1) ~ (3) =z 1
&, L (4) ~ (6) HEATFKUAZW A CF.
AW e P f sttt ( [2022] -E-
152-R).
1.2 BEREE

W LM IR GORE, fdstk4n . R ARl
W B, BERZT S BEAES . R 1K
MR IRIRERI, DANCSEg E kA . BRI
TSR . BRI . Bl RER A 545 R
1.3 EFKEHE

N e BOLRE 37 A BT AR O A TR
(Screening Tool for Assessment for Malnutrition in
Pediatrics, STAMP) #EA7TE 7 MR G #, STAMP f&,
W PRI R . EFRBAR I . AR RO =
ZHE STAMP B3T3 0~1 53 2 TR E 5 KUK
2~3 53 R E IR R, =4 43 O E 3R A
B (1),

1 IBEEEESERKYRE STAMP TSR ©

PRAITH SrE
FAR AU 5 ) 0
2
3
BB S 0
2
3
RO 0
1
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SR P8
RAFHE
AT
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IRE TR FUS TR R4

Bl A > —2LL  (LFEW)
TEFHA 3dHN)

ARRLAA & o7 A
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S3AEMIEUR: (SR <A 3 5 0iER)

e ERMSBLITES 5082000 TP E 0~18 % JLHEAE KR B E A AUNZE IR ), ML E o BLBURS AR SRR R SLE M S . 1A
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1.4 EFRRIEG

R4 2006 it A T A gl 2L K i A K
KBAREPEE ©, 0~5 % JLE R WHO Anthro %
. >5 % )LE K H WHO AnthroPlus #4315 41
lIRUNGE T (body mass index, BMI) 1 Z ¥F- 4y,
BMI Z PF53>-2~-1 HRREEFRAR, >-3~-2
JEEFAR, <3 HEEERARY, Hpho R
PRI IEAR RS . BFRAR L ERREERA
R A58+ T BE A R AN R BB+ o B TR AN RBIED) /
S
1.5 EFTHET

B A BBOULAE DA 8 SRR B0 SRl 5 b3 57
T, ATmEmaeitice, JREILEEE H Y
o (QEHILERERT KN 120%~150%) 7, JGI7
JREE A I R PRI Ol 11 IR A 72 1 P9 78 7 i 791
Il PR BE12 IR AR AN 3 W DI REAS 2 I 1 L T 45 T2
PEBERE A AT, KPR LEE CRERE 7 MRIEAE A
BILATHAEZRD, dER A, 4R EFIREE
YA R EFRIFIANEIRTT
1.6 Sit=ah

K H SPSS 20.0 Ge i+ 3 A #E AT 8 i br . IESS
ST ORI DI ME £ drifE2E (+s) FRoR, 4
] LR AR AR e R 58, AR IEZS /0 A T2 ek
i (Ui mliEE) (M (P, Py | Fow,
ZH 0] F R FH Wilcoxon BRAIKG S . THECHREABIEL
FER (%) For, AR BRI AR, %
P51 K F Pearson #1538, P<0.05 N ZEF A4
IES-9'8

2 HFR

21 —HRIER
gy A 526 Cr L, HAPBE256] (48%),
27 (52%), ‘FRTHBRE17TS, P
(9+4) %; WREINHE124E, FH (51+£37)
A H 5 R 22 B LA R S E R S 32 50
(96%), HILRGAER N F 26 (4%); [FINHAEAE
THAL SR R GeRER 1361 (25%), AR SPEL
SN ER 1601 (31%), A CF AR 9 1]
(17%), &I CFAHIHEIRIG 219 (4%), &IFIRA
FE 1G] (2%) o SCEEAE R A5 249 (4%) o
22 EFREEFR

5245 CF JLEE P B STAMP & 53 XU 7 25 45 5
N, EEEFRNEE 35 H (67%), Hra4r84l,

543140, 643201, 84364 rhEEE IR E 17
B (339%), #k3%0
2.3 FFERKRETEM

K BMI Z 3F43 %6 52 491 f L) 8 SRR A 7
W, ZRE/NEFRIETEE 18] (35%), HFEA
R340 (65%), HAREEFRAR 124], A
BRAR 106, HEEEFRAR 124,
24 EFMEXENRREHBNE

526 CF LIS AT A& H . HEH . AE
F. REA. U, SEER . Him =8, &
PHERE . mEEIREA . MEH . miFa . I§
fitf . JERVAE . MLLE . ZDANMITAL. AN
TR, Y BURTE] LB B T R (R 2) .
KA RN 05 BR B 8 51 (15%) ;5 Je bR s 7
[ SEAR 22 3501 (67%) . 36 BI4EIR>6 % CF
AL 8 K Ty B8 R, il T BB S 22
(61%)

F2 L2fICFRBILEFRMBXRIERRBHRELR

[ (%) ]

i H R FHies
CIIREAE 23(44) 0(0)
HEEH 17(33) 0(0)
BAEN 2(4) 3(6)
JREA 4(8) 0(0)
NS 14(27) 0(0)
A N Al 0(0) 9(17)
Hh =R 0(0) 1)
JIF [ 12) 1(2)
SRR E 14(27) 6(12)
1L i 48) 0(0)
QITRTER ] 7(13) 0(0)
i o 0(0) 17(33)
TE R 2(4) 7(13)
M£T A 7(13) 0(0)
AR ) N 3(6) 0(0)
I EL A A T4 4(8) 0(0)

25 EFTHIHELRL

524 CFBIL¥I G TRER1E S, BR 1 BIIEREE
JLAN, HAl X 45 T i P e, e 23 4
(45%) BT HUG RERFEATIARBIR, BRI
FE IR N E SR R (B R A e BE R T 9
1, R FPaE H Tl = AR RO TT 14 61 5
365 (69%) Il KREEZHNRINM T DIREA 2, (HH

T % R AR BR M R REAT BRI ST 3 D REAS I
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BT CWHEREEEGRTT, IFFRIRTANTELEE R D

AR AL HEA R E SRR I G A 2K R ) ) 2

T

26 EFRARASEFREFEAMIGKRIFIELLE
HEFRIEFHEILILE, ERARMERILK

BER, AIFHARGER LAIE R, s A E
FHKEEAE (P<0.05) . PHALEJLTER] . 4Fi% | i
WHEEA., WHEA. MAOEA . FRAE IR
B AR, a2 R ST
X (P>0.05), W3,

®3 EFRARBEEFEFAZBILMIGKEES

i H EIRIERH (n=18) EHRARLA (n=34) P aVAL) P&
Bk [11(%)] 8(44) 17(50) 0.146 0.703
LEE (k£ 5, %) T+4 9+4 -1.937 0.053
St (x £ s, H) 33124 60 + 40 -2.17 0.030
PRI [15](%)]
AR AEIR 17(94) 22(65)
5.551 0.018
HIFHLRGER 1(6) 12(35)
BIEA E s, oL) 69 + 6 73+7 -1.933 0.053
FIZEF [M(P,s, P,J), /L] 44.06(38.90, 43.73) 37.31(35.18, 4.78) -3.684 <0.001
ATHEM X+ 5, g/L) 166 + 42 146 + 44 -1.289 0.197
MEEH (% + s, g/L) 130 + 13 13117 -0.01 0.992
IR FURE (x £ 5, mmol/L) 109 £ 26 116 £20 -0.867 0.386
FEBEREL [M(P,s, P,.), IX] 4.61(2.00, 5.25) 4.71(1.00, 6.00) -0.617 0.537
A A [51](%))]
H 7(39) 9(26)
0.852 0.356
Jc 11(61) 25(74)

27 EFARASERERAHMMINAGELLER

BRARAEILE 1 A& (forced
expiratory volume in first second, FEV,) & #i Il {E &
Srte (FEV %epred) . 55 1 B0 7R/ i
i (forced expiratory volume in one second to forced
vital capacity, FEV /FVC) . HI J70 1 25% Jifi 1% 2 1Y
S E (forced expiratory flow at 25% of forced
vital capacity exhaled, FEF,)) 7 %l i} {6 A 4 Lt
(FEF,%pred) . FH J3 W Hi 509 fiti 7% & (4 -0
(forced expiratory flow at 50% of forced vital capacity
exhaled, FEF,) 7 T {E A 73 b (FEF,%pred) .
Iy 75% i 1 B PP i (forced expiratory
flow at 75% of forced vital capacity exhaled, FEF,;)
TMAE T 43t (FEF,9%pred) , e KA 100 4
(maximal mid-expiratory flow, MMEF) 5 $itiill{& F1 43
te (MMEF%pred) BIETEIFIEF 4 (P<0.05).
W4 B L J1 7% & (forced vital capacity, FVC)
A A A 53t (FVC%pred) | W o 06 i
(peak expiratory flow, PEF) & #W fH & 4 ke
(PEF% pred) #2257 TG+ E L (P>0.05) .
W4,

28 CFRILEFRAREERESHMINGEHEXME

1 BMI Z 153 S I REAE bRt A TAHOCHE AT, 25
IR CFEJLBMI ZPF5r 5 FEV %pred, FEV /FVC,
FEF,%pred. FEF,%pred. FEF,%pred., MMEF%
pred I ETFARE (P<0.05), WAL,

R4 ERFTRASEFRERAMMINELE Gz

. giiizﬁ g?fj; iéﬁ W P
FVC%pred 95+ 18 83+ 16 -1.882 0.060
FEV %pred 89 +21 69 £ 16 -2.548 0.011
FEV /FVC 94 +6 83+12 -2.953 0.003
PEF%pred 80 +21 66 + 17 -1.590 0.112
FEF,%pred 76 +23 57+19 -2.077 0.038
FEF, %opred 66 + 25 44 £ 21 -2.434 0.015
FEF, %pred 49 +26 27+ 14 -2.596 0.009
MMEF%pred 61 +27 37+19 -2.564 0.010

i [FVC%pred] FHJIMiE ik i BUE E 53 1 s [FEV %pred]
5 VRPRIP AR S INE A 43 s [FEV/FVC] 28 1R IR
/I i 5 [PEF%pred ] WU WA 7 OB 71 43 10 5
[FEF,%pred] FH 10t 25% fili i et 1 -0 ek 1 0000 43 LE
[FEF%pred ] F 710 H 509% fili 1 d2t i 0P 42k o 000 F7 4 L 5
[FEF, %opred ] FH 770t 75% fiti 1% 42t 1) A< 008 2k o TO0000 4 T 4 L
[MMEF%pred] S RN H b A SE E 5 L
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Y=0.04X-4.25 Y=0.07X-6.91 Y=0.03X-3.14
2 =0.550 2 =0.496 2 1=0.455
1k P=0001 1 P=0.002 - 1k P=0.00s
R R R
By o wg 0
NN -l NN -1 NN -1
22 2 g& = 222
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FEV, %pred FEV /FVC FEF, %opred
3 3 3
Y=0.03X2.80 ¥=0.03X-2.33 Y=0.03X-2.60
2T 0501 2F =0479 2t =0500
b peoon WL P00 | r=oon
K SR
N B ‘
NN -1 NN -1 1
= 22 -
-3 -3 3
-4 -4 -4
-5 -5 -5
0 20 40 60 80 100 120 0 20 40 60 80 100 0 20 40 60 80 100 120
FEF Jopred FEF,Gopred MMEF%pred
N PRoNToN. 2 N pepe N A= EL T
El1 CFZJLBMI Zi¥5 5hfizhsetstRia < &5 17 [BMI] (AFH84; [FEV %pred] &7 1FBH ISR & 15

EA T [FEV/FVC] 55 LR 0 M I i & 5 [FEF, Jopred ] FI 7 WF HY 25% il 35 0 ) 0900 oty BUIMEL 11 20 1L 5
[FEF, %epred ] JHJI0F:H1 509 i i A WF S o BOMAE 431G s [FEF, Yopred ] JHI 10T 759% Jifi it 14 W00 i o T8 11 4

s [MMEF%pred | S ME I A S0 1 23 L

i

CF 2T 7 S YL ik CFTR R 575 5 [E )
FERR AL, RIEELFERAE N 628, T~
BEHFECENLZRAEHEZRY, CFINEZ A
Giin B 2 RE N BILIYE FRG A A RS
HET AL CF LB SRR AN H e )32 B 48 br &
BMI Z P43 Je B e iR 2 (weight for length, WFL)
0 Z 34y WFFE 7R BMI Z 3E43 7] 6 L WFL Z 3F4%
A TIEASG K EBLCF BILEFRA RS ¥ At
5% % H BMI Z 3743 % CF 8 L FoR o g AT R4
B R K% KN 65%., Dhochak 25 ' #F5% /R~
CFILEEFEA R R AR ST 1AFFN 24 1) &
M RN 65.5% . 54.1% F157.3%, 5 —TRHF5E
BRBILCF P HEEFRAR L EREIL’%, i
AR 3T% " FEAWE CF BILEFRARZN
IZLFAN0% UL ELE, BRAMARIRE, Hh
Wi X CF LR K R 58 —wdTd” . W
tb, BOGHEW CFEILY . & H W A2 Wiw i r
BIRTHA AL . CF L i A Ay 0 oA L
AR A 0 B 8 3% T BUSC 8 WEL A BMIL K F
5550 | i gL, FTLABT R g, fEE LA
e,

ARWFIE K IE A RAE CF BIL 1003 ik
BWFFE s CF BILEFRA RS 5408 2 E A G,
AP RO B B i, e 1Y AR A
SREN, BRARBIERERK ., 5IFHMLR

GRe bk BB R, T IR IR R LAE A Sk
S ETC 2R . AR R G R A
Uy RAEFRAR, ATREH Tk 2 L AR & I
BRI TN REAR S, J2 CF LS FHA B —A &
BUAERLR ZE . R, SN S T AR A1 4 b T R
ANax LB E TR, 7R A = AE IR A JE A
e, TR 2T B R AR T R NN S A A AR
L,

CFBFH M E TR S A R IRES Jm B A E
CF Al g 128 Jo S il oy B ] R 2 B 38 A A7 R I e
FEFO Y AR BN E AR CF AL
FEV %pred, FEV/FVC B B AL T8 3% 1E & &L,
AHYSEFAREFRE R B EEHL, CFis
SRR, BMI E A EE Y LB BA A
I TIfE, 5] BMI P T [ 2 Il 2 58 T R G 1
MEAEZ—, JF5HIERB A X ", Sanders
4 7 BFSY R WEL M2 BMI 5 T4 50 B 400 5
CF & JLEA W #Y FEV %pred, 2 % Z T WFL &
T8 50 @i BUER L6 % i) FEV %pred ey, R
19175 3% 100 AT RE R ) A 28 %) il @ B . Ashkenazi
2 BT R CF JLEE IS FRR I 5 i 4E 1 FEV,
ELIEAIE, 10 2 B BMIPEAMIE T -0.75 J2& il AF 5 i
BHMERNZE., Ao, B5EEms 6 it Kk
ZH—HEm TR 50 A a6, HFEV %pred &I
e, ARTFE 50 B o BUE L FEV %opred LR
BEARAT 109% ™, [HL, $EEEAE CF 5 3735/
AE R R BRGE, FRE0fFE CF B JLBMIZESE S0 A
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S UL AR EECE SR T H AR, ST AT RE R SR
Z B ALK

CF f8.35 S I8 Il JBk e B it T g T B vl 350
FEAROLEAL , B FRAS R A2 5 BN ) R hn ]
FEURG (%) 355 7~ T AT LA el 2 it 40 J % 1 At 23 J% ik 1)
REEksE . —IFSE W B IR AN R CF R i Dy fE
B R FEAK, BMI Z PF43 2035 J5 8 FEV, %pred H
89.28% +33.08% % fill & 103.43% +43.58% ™ .
Libeert 55 Y 5% R 44T WA E FRIAYT JG CF il
) BMI Z VP50 S kst Itizhie T KA . 5
— W5 R CF SB35 1 N8 FI09T LAE NI T g i
4w, PSR IR e A e Ik, XF
T CF B LR FEUR T i DL AE+E B4 0 38 35 A4 il
Dife B B aYT o (BAERAR D BE 78 2 1 CF
B, BEE BMLIYIE N, FEV %pred 3 25 8¢
JIN, T /PPN AT 8 55 A (IR AR il Dy AT G

AW WAFFAEH B AR, BIRXT 52 6 CF L
BT TS, (AR EILH T RINE SR
RS S BT e i K vy, WiRREES TIREE
FET TR, AL T I IRk G0 S i ) g
W, JEARIE B LE RIS S S, #E—20
ST S I REA SR A = L, VRN
A B4 I AT LA RE MBS A 7 kit — 20 e 3

M2, CFILEEFRAREERKR, HHRNK
MAES I DIRE T DI G, ILELRIEATE
SEBRIGIR TAE, 25 U)W CF ) LEE R & TR,
BE ST kg 8 LIS .

Y Trak 200 & AR T AP R A ik
WA BRI/ R, EERA TR
MIA, AEBER T RERE; KAFLALHR
Fa; RIME . FiF R0 aF L5 69 sk A B AE
PR T 1Y
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