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B - Tk 1B i B PE L LR LS FABP4, FGF19 K1
B8 B U R AR

Mt i S R R ¥ A, R OE' FEA°, 3 OB, us’
(R HHRETERBE . fIUEL: b KRl TR 409000 )

W E. B MR B-%kEOAREFER & (beta-thalassaemia, B-TM) & o i g ik 4 4% @ 4 ( fatty acid-
binding protein 4, FABP4) . ¢ 4:4m . £ K B 19 (fibroblast growth factor 19, FGF19) A X AL 5 G X 4, H
RO 2018F 1 A~ 20208 A TR KFWBLITERL G 1124 B- k&G £ REFER o8 F A mpMH,
ik BRF) AR A 0G 60 B 4 BEAH 3T B4R, R A B BE S 0% R MY 2 35 ( ELISA ) # M o 7% FABP4 #= FGF19 /K -F, Logistic
EAAER S B-REOERERER L ELZTEH B, LR F TAEHE (ROC) W & 5 47 & iF FABP4 A= FGF19
it B-2RE G A REE T EFE TS GTRMMAL, ER REIAEF b FABP4 (67.13+11.35png/L) K-F & TxF
PR (22.01 +4.16 wg/L), £k FGF19 (104.24+21.46 ng/L ) KP4k T x40 (218.01 +36.79 ng/L), % %3 LA %t
2 & L (1=29.708, 25.620, ¥ P <005) . &AM, Pl A A% F A48 EH b iF FABP4 K-F (54204 12,63 g/L,
66.83+10.5mg/L, 79.72+11.05pmg/L) 4k k9 &, # FGF19 /K F (122.53+22.36 ng/L, 103.16 +20.37 ng/L, 86.53
18.14 ng/L ) 1R KMk, 2FBA %3 EL (F=39.701, 24231, 3 P <005) ., A FTAAH, LTHEEE LK
FGF19 (62.80+22.09 ng/L vs 110.16 £20.69 ng/L ) , ftr& &, &&-FARAs ( BCDI7/BN, BCD41-42/BN)
44K, T iE FABP4 (116.69 +12.30 ng/L vs 60.05+10.17 ng/L) , 4% & B S IE3 K b5 E, £2FBA %3 &L
(t/y’=4.436 ~ 18.981, ¥ P <0.05) . FGF19 (OR=0.634, 95% CI: 0.451 ~ 0.891) ;% B- k& & & R EFFH R o &
HFG AR AR B (P < 0.001 ), f27F FABP4( OR=1.840, 95% CI: 1.193 ~ 2.838 ) A FHE ik £ H % (P < 0.001 ),
o7 FABP4, FGF19 Baa-3 B - 2% @ A s AT d % 5 TG 33 4E 69 s & T @A (95%CI) 4 0.897 (0.853 ~ 0.951) ,
KT #5474 0.842(0.801 ~ 0.879 )= 0.814( 0.762 ~ 0.858 ), £+ A A 4tit 5 & L (Z=4.864, 5.270, P=0.002, 0.001 )
it B-EREOARBIFET 0B F 0 FABP4 H 3, FGF19 &K, fi# FABP4, FGF19 Beatml sl B-k& a4t
PR BRI R . B TS R AR 5 6 TR A
KR B - BRI A RIS PER N ARITRRES S 45 LR 4ednia B K HF 19
FESES: R556.61; R392.11 XEFERG: A XEHS: 1671-7414 (2024 ) 05-096-06
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B -Thalassemia and Their Relationship with Prognosis
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Abstract: Objective To explore the expression of serum fatty acid-binding protein 4 (FABP4) and fibroblast growth factor
19 (FGF19) in patients with {3 -thalassemia and their relationship with clinical prognosis. Methods A total of 112 cases of
B -thalassemia patients diagnosed and treated in Qianjiang Hospital Affiliated to Chongqing University from January 2018
to August 2020 were selected as the case group, and 60 healthy individuals who underwent physical examinations during the
same period were taken as the control group. Enzyme-linked immunosorbent assay was used to detect levels of serum FABP4
and FGF19 expression. Multivariate logistic regression analysis was used to analyze factors affecting the prognosis of patients
with B -thalassemia. Receiver operating characteristic curve was used to analyze the prognostic value of FABP4 and FGF19

in patients with [ -thalassemia. Results The serum FABP4 level (67.13 = 11.35 w g/L) in the case group was higher than that
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in the control group (22.01 £4.16 w g/L ) , while the serum FGF19 level(104.24 +21.46 ng/L ) was lower than that in the
control group (218.01£36.79 ng/L ) , with significant differences (¢=29.708, 25.620, all P<0.05). The serum FABP4 levels
(54.20+12.63 wg/L, 66.83 +10.5w g/L, 79.72 £ 11.05 . g/L) in the mild group, intermediate group, and severe group were
increased sequentially, while FGF19 levels (122.53 +22.36 ng/L, 103.16 +20.37 ng/L, 86.53 + 18.14 ng/L) were decreased
sequentially , and the differences were significant (£=39.701, 24.231, all P<0.05). Compared to the survival group, serum
FGF19 level (62.80 +22.09 ng/L vs 110.16 = 20.69 ng/L), Hb and the proportion of heterozygous genotypes in the death group
patients (3 CD17/B N, B CD41-42/B N) was lower, while serum FABP4 (116.69 +12.30 ng/L vs 60.05 +10.17 ng/L), ferritin
and the proportion of cardiac enlargement were higher, with significant differences (#/y’=4.436 ~ 18.981, all P < 0.05). FGF19
(OR=0.634, 95%CI: 0.451 ~ 0.891) was an independent protective factor for B -thalassemia patients (P < 0.001) , and
serum FABP4 (OR=1.840, 95 % CI: 1.193 ~ 2.838) was an independent risk factor for prognosis ( P << 0.001 ) . The area
under the curve (95% CI) of serum FABP4 and FGF19 combination in prognosis evaluation for (3 -thalassemia patients was 0.897
(0.853 ~ 0.951), which was greater than the single serum indicator detection of 0.842 (0.801 ~ 0.879) and 0.814 (0.762 ~ 0.858),
with significant differences (Z=4.864, 5.270, P=0.002, 0.001). Conclusion The serum FABP4 expression is increased, but

serum FGF19 expression is decreased in patients with {3 -thalassemia. The combination of serum FABP4 and FGF19 may have a

high predictive value for the prognosis of patients with 3 -thalassemia.

Keywords: { -thalassemia; fatty acid-binding protein 4; fibroblast growth factor 19

B - BREE A B figE 7 1ML ( beta-thalassaemia,
B-TM ) S5 Ry a WLk &t i tegens U, B
DA IMEYT R 3, B 0050 1 5 | 4k e MR 2
SEASEIO . MRS R E P IRAFSE
B - BRI A s B S M i g L], SR aENS
TEAS S BUS SRR &, B XE R, IRiRYS
& 11 4 (fatty acid binding protein 4, FABP4) J&
KA T 8q21.13, BeZs & Mg i i 15 wE s i, 5
RS g O A R R Y Y BRI,
FABP4 SE[IEIT N 7245 B - BREE H AR U PE ST M
(B A& A R, VB AE I TS AR SR g B
FHEAIEAE KT 19 (fibroblast growth factor 19,
FGF19) SR A K. sk, k& Fag s
GBI ZIR, SR . SRR g S
TETIR R EY T B EM, FGF19 BRI T
VI IFAEER AR, AR A PE, A7 B T4k
B - BREE (A AR B E S M. BT B -
PRAR 1 AR R R 27 1057 17 FABP4, FGF19 3%
BB IR B UM AN TSR . AR B - BREEH4E
G B A 2 0L SR I3 FABP4 Il FGF19 /KF-, /%
B i 2 o
1 #MR5FE
1.1 #FRat% $EHC2018 4F 1 H ~ 2020 4F 8 HIE
PR 24 M I VT B B2 B - BRER 11 A i B i
FMAY 112 Gl F il . HAbRfE: O B -2k
B A AR SR M A2 W 6 IR 12 8 &7
RARHE S 3 IR )P, @B RIZIR; Ol KR
DWFFEXS G B GRBAZA T G I . HEBRARE:
OFH % o- BRE A4 SRBERPESTI0 . Sl PEST 4%
QIR A MG . AR SFERN S BRI, I
Rl L B AENEER T e v B HUIR R D ARG ;

@F o m R . e, Bk 66 B, ik 46
i, AFHY 11 ~ 26 (17.58 £3.69) % ; P4yl L.

B2 30 5], Y 32 ARl S0 . D JE) A4
G 60 B A XA, Hoh, B 34 ), &
PR 26 f4]; 4E#S 12 ~ 27 (18.01 £3.75) %, Wi
B AR R 22 R X (17=0.082, 0.724,

B P<005) . ABRAAB/RERESFEN, &
RO BE B P b1 it vE (b Scs

12022020) .

12 MEL5XA  Sysmex XN-1000Q 4 A 3l H. 47
KA ( H AR BRI A SHE) o B
A3 RF H A7 008 4 H 34k 0 14X 41l DNA
PG & (T ARWINIREE a2\, B
e 20140023 ) 5 B - BRER AR AR R AP AR 0 5 R
KA & (NP = 2R A BR A |, E A
1 20153401664 ) ; LA % 6 2 & PCR &4t ( 3£
= FE Bk KA H], S Applied Biosystems 7500 ) o

FABP4 ELISA 5 & ( HigPAH AR AR, 47
5 LZ-E028610 ) ; FGF19 ELISA i 7l & ( bu )N %
iR AR, $2°5 SYP-H0042 ) . Ffk RT-
6000 FEARAL (RN AL A ARl G IR A |, AL
RT6100) .

13 7%

1.3.1  IRIRTEARE: WCHE A A 5 2 — Bl R Ak
FSR SAGAT AR R, AR . AR . AR
MM, ML PR, P4
MWL EA S, FHaMmNLE AW E . 2E
H. WERALLBMN . REARALLHE.

OO RG A I B A AT S5, TR
BTN B R EAFIEE K, B BREAL
BRI BT 0l JE ARG . B2 ~ 3ml 3RS IE D
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FE B KL, 41 DNA $EBGRF] & 180 5 42 Ok
K20 DNA, R4 B - BRE A B PE 22 i R
W) B A AG I B - BRAR 1R DL PR A67 o1 1 2878
T

132 Rl Jrvk: BEUITA RS2 1 8h Rk
FKIMZ 3 ~ 5ml, 3 500r/min 25.0> 10min, B4 UM
T, B W BA KL I3 FABP4, FGF19 7K,
ELISA 7 s PR R % BT, St PRS2 (/1N
T 15%. 4°CUKFEHCH 3570 B 22 3 30 min J5 7
S, PRRERT R B TR 510 A . SEE A IR
WS G Ul Bk T, ZObW NS Smin
o P B SR 431 450nm 42b 1A

1.3.3  Fviik: Ira R elAl A iz e
WG E 1I2BETT, RBURE AELEE L. 1RIT IS
IS SR KA 25 A MR 3 ~ 6 N H 1K,
Rl —AF, BEVIAUE 2 2023429 H 1 H.

14 ZitFEadr GitsrdrRH SPSS25.0 i 7.

S RAR RN NIUR A E b, A R Ay
B+ bUEZE (xxs) o AL0E] BRI AEAS ¢
Ko, A HBCR FRS, WIwh R LSD-
K%, Logistic [MIERIRIMHT B - BRER 1A e r
PG R 2R, 20 TAERRE th 4 bt
IML3% FABP4, FGF19 Xf B - BR4E A il i 47 1fi
UG RIFIMNE . P < 0.05 H2ZSHAG I FE L.,
2 HR
2.1 7 48 & FABP4, FGF19 b4 #H tb F X
FEZH, 95 18] 40 1fL 7% FABP4 (67.13 +11.35n g/L vs
22.01 +4.16 w g/L ), L7 FGF19( 104.24 +21.46
ng/L vs 218.01 + 36.79ng/L ) Bk, =S5 EAG 2
= (1=29.708, 24.231, ¥JP < 0.05) .
22 FAEMA B-HEOEARBHRER 0B E LK
FABP4, FGF19 sbix  UL3% 1. gl e Rig]
TR R I3 FABPA /KRR T &, i FGF19 7K
SRR, 25 HEAZIFEL (B P<0.05) .

*1 AESDE B - HREAEHERFER M EEME FABP4, FGF19 B (x+5)
moH BRI (n=30) HiR[ A (n=50) R (0=32) F P
FABP4 ( pg/l) 5420+ 12.63 66.83 £ 10.54 79.72+11.05" 39.701 0.001
FGF19 (ng/l.) 122,53 £22.36 103.16 £20.37 86.53  18.147 24231 0.001

e SRR AL, 1=6.860, 12.597; 5.836, 9.856, 4] P < 0.05;

23 AREFE B HREGEREFER 2 EF K
T i WER 2, ML TAAA, ST B A&
1% FGF19, M1 A MIAAFIRER A ( g CD17/

! R S, =7.142, 5.111, ¥ P < 0.05,

BN, BCD41-42/BN) #AK, Ifillili& FABP4, %k
EA DR s, 2R AR (3
P <0.05) .

*2 AEHE B-HREAEREBERMEBERKERLER [n (%) , xxs5]
% B4l (n=14) 4L (=98 ) iy P
PR (51 %0) 8/6 58/40 0.021 0.885
R (%) 16.69 +3.14 17.71 £4.03 0.907 0.366
METEA (g) 54.13 £ 8.65 75.62+9.12 4436 0.001
TR (1) 70.11+8.56 67.21£9.11 1122 0.264
FHIARmAEAR (pg) 281342 2134£351 1470 0.144
TR AR (g/L) 320.86 + 34.26 316.97 +30.86 0435 0.664
B (ng/ml) 637.14 % 110.78 426.58 +90.67 7.901 0.001
WAL (UL) 39.49 +5.89 37,62 +6.02 1.090 0278
REGRAIE AR (VL) 4128 £7.85 40.54+8.13 0.320 0.750
HAHE (% 10°71) 8.58 +2.62 813258 0.609 0.544
/M (x 10°71) 394.47 £70.57 390.52 + 68.17 0.202 0.840
HEHA BCDI7/BN 2(14.29) 34 (34.69)
B CD41-42/BN 2(14.29) 35 (35.71)
9.463 0.024
B CD17/B CDA1-42 5(35.71) 14 (14.29)
BCDI7/BE 5(35.71) 15 (15.31)
MRS R 7 (50.00) ( 29.59) 2339 0.126
[Ei5i9N 9 (6429) 8 (38.78) 3273 0.070
INIZIN 7(50.00) 22 (2245) 4.846 0.028
FABP4 ( pg/L) 116.69 £ 12.30 60.05 £ 10.17 18.981 0.001
FGF19 (nglL) 62.80 £ 22.09 110.16 +20.69 7.946 0.001

24 % W& Logistic ® 2541 B k& & £ R [E

MR RBEFRERE L3 U B-BREAER
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AP BT MR T MRS (1=FET, 0="1:47F ),
LM 7 FABP4, FGF19 N HZs &, DI M.
FERAI LG . R . OISR B R PR AT

Z N Z Logistic MIH4 7, 453 FGF19 J& B - #kik
P A B B AR P B I RE R TS B S R AP R 2R, I
FABP4 J& 15[ N2 (#4 P<0.05).

3 2 B-HREALERERERNEETMENEEER Logistic BA3H7
SIS TR H B SE Waldy’ OR 95%C1 P
FABP4 JR{ERA 0.610 0.221 7.619 1.840 1.193 ~ 2.838 0.001
FGF19 JR{ERA -0.456 0.174 6.868 0.634 0451 ~ 0.891 0.001

2.5 feik FABP4, FGF19 Z B: &4 st B - 2k &
G AR ERFE R B TS TRMMAL ILFE 4, 10
i FABP4, FGF19 Bt &AM X} B - Bk 2 11 A4 ol

BRI A PR PG B I AR T — A
Ko, =Y AA G EE X (2-4.864, 5270,
P=0.002, 0.001) .

4 1% FABP4, FGF19 REX&HMRT B - BRE B £ ERER M EE BERMNE
i H ARRE BB s FESHE 4 I 95%CI
FABP4 0.555 107.35 . g/L 0.733 0.845 0.842 0.801 ~ 0.879
FGF19 0.524 108.31ng/L. 0.816 0.814 0.762 ~ 0.858
PSR4 0.623 - 0.803 0.897 0.853 ~ 0.951
3 it T RRNTAEZ, 15 s D 22U it S A M g D 20

B - EREE F1 A BT B2 i A8 i PR R B TC
ZMAEAR B ARSI, [ by i B ORI I i
BUBF RIS R . RFIRGE, JVE RN A A
o B - BRER P A RREA R AR AL B4 I PR ¥ 7L L
WL, FERIAITAE, (I AT R e
HAGKIB. ERIGIT WIS 5t KIINHH
ATRLAR MR | B RIS R S S R e R AT T
SRRV AT T LT B R F AT R R B 2
HUE 2 A (BN -E g & R e ih p e d Y= RN AW D sk Lo
DRGSR, AL 8 BUR T A AE—E
HJRIFR . WESTRERE TG B - BREE A BB A 2R 1M
BFEBUSIMLEREY), XTeomPgn, B4
B IR R S

FABP4 2—FPlIRHT N1, B4 S 1 AR MR Al
AEAEIIR, JA AN s, S50
AL, 2 RUBEPRAA . ARTEORT PR AR A T8 St Ty 3
VB YNR A FE A B A M ARBE S h, B - BRAR
F Al B e R B 1ML A8 1ML FABP4 KT, X
LREAERF TS B, ZRF T AL B - Pk
A BRI AR L AT, WP AR
PEAFAE—E A . AWTIEHE—IESL 1L 1 FABP4
5 BFE T E A G, SR M FABPAZ Y B -
PR AR R R AR ST ML 9 K A R Bt R . e
JE, —Jr e B - BREE AR B AR BT I AR Y
18 PR BRI IO L 20 AR B S EOLAR AL T A
WZ, HUARLE TR MERATIRES, RN R, s
TR R B Z , R T BRI, 23
FABP4 /K- Fhim "o 55— J7 i, B - RE 1A A
TR LA R A L T 5 DR B, Rkl

SV SE AL B, TR RN T A% 6 %Kik
FEeEr, 5 SR8 5 40 B RN W 40 B b FABP4 (1) 3 B
Fik, SEUMEG FABP4A ACETHE O, ABF5EH,
FET-ZH F 3 L% FABP4 /KA, B R AN iy 7
FABP4 7KVA3 B T0FAL B - BREE 1A il et 22 1l
BEWT. DRI, FABP4 i /KF T g g
Sl B - BRAR A A BB AR B MR O 1L D) RE B
fit, FEEEANRAEATG. M, B-EKE
1A B B S A 1M R 3 1L FABP4 T RERS 45 &
A PN B2 4 . I 20 R SF-T JLZ0 J 5  A2 1A
P BERAAL IR 715 5l B A IR IR AE IR T o/ % KT
k B 5 5@ 05 5155, SRR SRE RN, i
R PR S0 A H LRER K4 B
WFE R, B - BRAR (AR R R e 72 1M A 2 Bl 2
5|36 4 Mg J A AR Tk 25 5 3 FABP4 /K P19 38 i,
FABP4 BEWS fE FEALIARNE PE R AR . S kok A fli
ACFER 5 ZZHRB TR I, BE 0220 P e KA a5
E0E BB A, 5IEA L EE KU RE AT AL
FIEES I KA Y ARG, LT FABP4 &R0
B - BR A 1Ak Bl R A I A AL SR 3 AE T TS kST G R
K22, 42754600 I % FABP4 /K4 B T34 2 3%
FIFET XS . iFoE B, TR RYBR AR AR BB As P 5
M8 FABP4 = 51#7.O0F b #2, HpEiE
AT A 21 B . i TR T T R AL
I DA ARG, FEERE R AT
Ja U Rk, B - BRER AL AT A I R I
FABP4 /K5 BRI R AT G, Sl il
HEAFIUE B LB HE B

FGF19 J& T & ge g K I K%, LLog
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Ay UNEL N4 A 7 AR AR A KA L AR
BB B a5, S 5HUARES A
W WY R B, R AR R A IRURE FR 3 I Y FGF19
A, SImekmiFagtt, JRWER B - BREAEM
BRI 2T I A IS AR A . AR ST, B - BRE
P A A P B 57 1L R LT FGF19 7K F AR, 42
/NG FGF19 MRS B - PR H A U APEST
MBR KA AR, FGF19 fIFRiAZ ke
Bk X ZAREJETT . BRI, B - BREE (A A
PEFL I ARGk g A B I RE RS i (R U R IR X 32
PRIEDR R FE Ak, B AN B4 e S i v
PETR X Z R A R B S S, 6 g
FGF19 31k U, HLA AR HE 2800k 285t ] 8 5% 5t 5
ACEAEHEER e X ZIRR 2z g, SEke
Fie X 2Rz ZACTE FABHAIR R REAR , FRACTF4IA b
FGF19 (335K F . eAh, FGF19 1 2k FE AR
HERERBEREA G, HEH A fg & FGF19 1R
B B - BREE (A AR R RHE 2T B AR S AR
iy, SFEBFIEREMNE. MRV, FGF19 Y
FEIRREARRE T VR ANAE P IR B A 12 B REA,
MHIFEERE A Z LR M B sk 1 ik
Mgz oite, SEOFIRGGEE ™, RS, i
5 FGF19 /& B - BRER 1 A s 14 3% 1 A28 35 T 1)
AP 25, FWMIE FGF19 S8 iTes B - BRE X
A BB B 1M R TS AL b . AT LR
K, — 5T FGF19 [ 3Rk R T BU Uiz 252k
R, Rl B ek DU G PR IR, 3
JHF MR ik 84k . B SR DNA #6405, e i
FFIhRESIE ¥ B—Jrmm, FEE ot A B Ak
R X s TR LN QA Y N i I =
iR AL, SEGERMIETRRSKIE, S5 B - BhE
P A Bl B A 3% I B i A R A R A R 2L
BRI MR B KR XS, SEURE AR UG .
A 2E N A BRTE e R X 2RI 7 GW4064,
WEBR AL IS I 40 i b SRC 14, [ FGF19 3%
1K, G5 AR AR T 0 R A0S A A 8 ek
12 0 ABESE T, IiLiE FABP4, FGF19 B4 46 il
X B - BRAE AR BRI AR i A TR A R
TR, AU FVRE 543 30 0.820, 0.803,
KL, IfREA R 3% 7% FABP4, FGF19 /K-,
XF B - BRAR A B B R B 1 5 A TS HEA A R0
i, &S IERI2IE B -

ZE AR, B - BRER P A g R A A I S
1% FABP4 /K F-F} 55, FGF19 /K FREA%, 5B &N
EREEA XK, EEMBETENMIHE, ME
FABP4, FGF19 BCA RN B - BREE (A A2 il e i1
ML E TG A B & WAE, A8 TE5R

ARG, s R A B R TS o AESE
FAE—E R R T ARIEES] B - BRE AR
PP MR AL . 2SRRI 7 I R A I PR 5T
B, ARBERN ST IS FABP4, FGF19 fEIRYT L2

TR SISAE, AR SRS EZ o i RS

Frgt—L 5T .
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