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The value of serum sSRAGE, HMGBI1 and SP-A in the diagnosis and prognosis
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Abstract: Objective To investigate the application value of serum soluble advanced glycation end product
receptor (sRAGE) ,high mobility group protein Bl (HMGBI1) and pulmonary surfactant protein A (SP-A) in
the diagnosis and prognosis evaluation of neonatal acute respiratory distress syndrome (ARDS). Methods A
total of 80 neonates with ARDS diagnosed in the hospital from October 2018 to October 2020 were selected as
the ARDS group,and 50 healthy neonates were selected as the control group during the same period. Children
with ARD were divided into a survival group and a death group according to the treatment outcome. Enzyme-
linked immunosorbent assay (ELISA) was used to detect the levels of SRAGE, HMGBI and SP-A in admis-
sion serum,and the levels of SRAGE,HMGBI1 and SP-A in children with different grades of ARDS were ana-
lyzed. Multivariate Logistic regression analysis was used to screen independent predictors of death;receiver op-
erating characteristic (ROC) curves were used to analyze the efficacy of serum sRAGE, HMGRBI1 and SP-A
levels in predicting death. Results The serum levels of sSRAGE, HMGBI1 and SP-A in ARDS group were sig-
nificantly higher than those in control group (P<C0. 05). The serum levels of sSRAGE, HMGBI1 and SP-A were
significantly higher in the dead children than in the surviving children (P <Z0. 05). The serum levels of
sRAGE,HMGBI and SP-A in children with ARDS [ —IV grades were significantly higher than those in chil-
dren with ARDS [ — Il grades (P<C0.05). Multivariate Logistic regression analysis showed that ARDS [l —
IV grades and serum levels of sSRAGE, HMGBI1 and SP-A were risk factors for death(P <C0. 05). The results
of ROC curve analysis showed that the serum sRAGE, HMGBI1,SP-A levels and the area under the curve of
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combined diagnosis to predict ARDS neonatal death were 0. 834,0. 855,0. 869 and 0. 899 respectively (P <<
0. 05). Conclusion Significantly elevated serum sRAGE, HMGRBI and SP-A levels in neonates with ARDS are

closely related to disease severity and survival prognosis. Combined diagnosis can improve the accuracy of pre-

dicting death outcomes.
Key words:acute respiratory distress syndrome;

mobility group protein Bl;

PRI 30 25 B AF CARDS) 2 35 A2 JL# H UL Y
BIAMHEEZ — m ALK AT Winse
KBS . B Az L ARDS 52 55 5l A 1 A 45 I AR AE IR 44
TiE W38 5 1% 2 2% BRI 484 45 2 (P20, /FiOO™ . B
H L ARDS #9 & A= S BN A S il 22 T 36 4 0 R ik =
Je R4 B AN A B, WE ST R B A6 24 I R E
A B AE i FR 2 25w R AR L VT REAE ARDS KA fL A @
W REREEEMRY . Mg E ARDS & 4 Y
U PR YT i 9 2 D 05 M AR 1 A (SP-A) Sz Jili 3= 1 9
Wy 5 ) e T LR A s T I G U i Ak K
YR SRAGE) W Ry T %Y fili 0 I 57 40 Bl 32 43 1) 1 2L
R A . m AT R R R & B BL(HMGB) 78
Jili ol SRS S A A v e ek E R T A0 e A K
Fa3Ak it 2% 1 T 0T S R R T A e R b 0 i
OB O g g R A A 0 2R A B
EWA BN B2 W A )L ARDS K BEA 15 1Y
EEHB T H, Ft. AR BRI E sSRAGE,

soluble advanced glycation end product receptor; high

pulmonary surfactant protein A

HMGB1 1 SP-A 768 4 )L ARDS 2 Wi & ¥ J5 PEA
9 HI A A

1 #EMEAHE

1.1 — ¥R %+ 2018 4F 10 H & 2020 4E 10 H
FABEHHZ 1 ARDS #i 4= JL3E 80 #il/E i ARDS 41,
Hop T g 25 1, 11 2% 27 ), [l 9% 16 #i, IV 2% 12 i,
RIFIEIT 28 d WERJLES )R A A7 B0 T 47 70 4 L A 4l
KR 24 b P RS AR 4 R B AT R g, Ho
T 9% Sy 4 Jit M 325 7 32 IR, 349 5 8CHE I AR B 52 R4 /)
BORL, 11 2% R B 5% 5k 18 25 il B vh b, AR A R R
SAE S T2k Wi il B 385 5 b 2 D3 AIK , Hh 3R 2% A0 2%
B2 o IV Gk 30 IR A ™ 00 S AR
O3 R 2 N e T R ™ R L[R]3 R A R BT A L 50
A g X B 20 39F 47 1 A 5 R B R A . ARDS 41 Fi Xt
HEZH — I IR B8 R L 88, 2 R R4 it 2 L (P >
0.05) AR M, W1, AUFREARREEF#E
Z oAtk

*x1 ARDS 8 #0 %3 B8 42 — #& Il B} % #3 Lb 8%

26 5 n B/ n/n) G (xts, &) WA R (e +ts, ) BEla(%) ] EIRFER (+s. %) #=0n(%)]
ARDS 80 46/34 33.043.0 31024865 32(40. 0) 25.4+3.2 65(81.3)
Xt R 20 50 26/24 34.0+1.9 32194343 17(34.0) 24.9+2.8 42(84.0)
t/X* 0.377 0. 365 0. 0.472 0.632 0.160

P 0.539 0. 642 0.463 0.492 0.324 0. 689

1.2 PASHEBRBRHE 9 AFRHE.: (D IFE 28 ~40
Js(2) R B 4 )L ARDS 5% 4 8 b5 o (2017 4F
REO T A 55 T 1 DR R A I R R DR T AR AE - g
B 52 5 2 3¢ B XU BR # PEIR T 5 + M SR 2 IRIEAUR
B IF TR S (PEEP) =5 em H, O, 54K R A& 16
<300 mm Hg; (3) Ji & P W 58 8 5 (4) 28 2 Hfs
A 2545 I R B kL o8 . HEBR A5 UE . (1D & JF ™ f
RSB RAE BN 5 (2) FoAth il A= 10 5 A L ey B AR
SR SR AR O 5 (3) R AR FIRYT .

1.3 Jrik AR AR IEE iR A, ARDS 41
BILABE IS AR 405 45 w4 77 2 AT 1A 24 19 25 6 97 AL
MBS . FEABEE 48 h PR AT 25 W36 7 iR 4R A
JAFE KN 2 mL e = H T E 15 min, TEL.OHL LU
2 000 r/min &0 10 min, B L 1ERFERE 5 — /N
DA, —80 “CUKAH IR AF AR R A . R JHT Tl BEK 52 1

BFF i 56 CELISA) & 0 95 41 87 4= JL A B B 19 1ML 3
sRAGE.HMGBI1 Hl SP-A /K-, ™ ¥4 2 B 158 B 45 $5
VEL BRIEAT B B S BORIAR A 4, 43 551 i o 45 42 350
WU TWER 20 min, T EGHR AL b A DU 0O B R, T 4%
AR T 2L B BARAS 23 3 A D 3 Yk I BCE B E . 3K
& [ 2 Sigma A A 50 G4k ] R Py AR
SR <<10% K RN 0.1 pg/mL,

1.4 WEHRIR

1.4.1 AFEH M sRAGE, HMGB1 il SP-A /K
VA H# ARDS 41X BB 4 L ARDS 1736 5 56T
B IL K ARDS A [A] 43 9% /8 L i % sRAGE . HMGBI
FlSP-A JKF-, LA R IR EE | A R i i 2 5 L
ik LI I sSRAGE . HMGB1 il SP-A /K-,
1.4.2 Z N E Logistic BIH M K B ILE S AR
W5 A A BT A R A IR AR I W7 13 L ARDS AN



EFAIESF 2% 2022 5 A% 43 %% 108  Int ] Lab Med,May 2022, Vol. 43,No. 10 « 1223

L sSRAGE,HMGB1 il SP-A K EAE N AZE NESRASIHT¥EX,
wAZHEZE Logistic 81347 , 7 1% 58 T A4 2k 37 701 2 & £

A 2.1 AFE44 M sSRAGE. HMGB1 #i1 SP-A 7K
1.4.3 WML AORCAE R A Z R E T AEFRE b 5 % B4 8, ARDS 4 Il 7 sRAGE.

(ROO) h& /0 #r i 75 sRAGE.HMGBI1 1 SP-A /K F
SR 2 W wem BT A JLAE T I RLRE .

1.5 SEibsFab 3 SR SPSS20. 0 88+ 8 44: X B4
HATAL PR BT, BRIES AT RFRILL 2 £5 F
R SN 1 NS S A A A R G A S A DR VB | W S
TR AR HCECR X7 K256 R FH Z R Logistic 1
VA 43 T O 6 2 S 00 R F L 4 AR HE 0. 10, S B B i
0.05, K HZ X JFiR 2k H ROC 453 #r il st 1
A AERA P LA ZR R 1 AL (AUC) (2R L P <<0. 05

HMGB1 #1 SP-A /KB & F+ & (P <<0. 05), 80 f
ARDS HBILFET: 11 4], 735 69 1, 61 & L b A7 1
#BIL MW sRAGE, HMGB1 #l SP-A /K F 8] & JI &5
(P<C0.05);ARDS Il ~ N gL T ~ 11 2 )L
% sRAGE, HMGB1 #1 SP-A 7K 31 & 7 i (P <
0.05), AIA]JIG W A= 440 o o L 2 A5 5L (8] A9 I T
sRAGE.HMGB1 fl SP-A /K- M4, 22 73 L4 i 2
B (P>0.05), WK 1ME?2,

o
8
=3

6 0001 6 0001

a mm ARDSZH a - T E/L 1~V

4 000 . = X8BA a o FEEIL 0~
- e ~ 40004 a E 4 0004
2 ] E — »
s 3 000 . > l 2
fow| T 1 i t
& 2 000 1 % 2 000 ¥

1 000 o r

0 0~ T T T

A <RAGE G A B SRAGE HMGB1 SP-A c SRAGE HMGB1 SP-A

A Oh ARDS 4104 AL 1L 7 sSRAGE.HMGB1 1 SP-A /K H 8 B M FE T BIL S 7716 BB LI sSRAGE.HMGB1 #1 SP-A K H#;C N
ARDS M~ N E LS ARDS T ~ 11 4 LI TE sRAGE.HMGBI Fl SP-A /K ¥ L4 :* P<<0. 001,

B 1 ARE4SEE)ILME sSRAGE.HMGBI1 # SP-A & E b8

*2 AESHEME sRAGE.HMGB1 #1 SP-A 7k FEb %8 (z +5,pg/mL)
I R B ek n sRAGE HMGB1 SP-A
ARDS 4 80 1 856.4+£452.3 2 865.94652. 3 3562.94742.3
Xf R 2 50 42.3+5.6 50.2+7.4 61.2+6.9
¢ 562. 325 1023.562 1 652.326
P <<0. 001 <<0. 001 <0. 001
ARDS ZET- /8L 11 2 356.5+565.3 3 725.6+856.3 4 006.3+923.6
ARDS i &)L 69 1 346.54342.5 2 156.3+465.2 3012.3+602.8
¢ 103. 642 352.632 726. 239
P <0. 001 <0. 001 <0. 001
ARDS [~ V&% 28 2016.2+424.6 3126.5+725.6 3 896. 54846, 3
ARDS T ~ 114 52 1623.5+296.8 2 424, 64563, 2 3215.64623.5
¢ 46. 532 86. 356 76.539
P <0. 001 <0. 001 <0. 001
R <<33 )8 34 1789.9+425.6 2 823.44524.6 3423.14523.7
fadt =33 J& 46 1.897.6£653.6 2 885.74822.6 3576.94852.3
t 0. 659 0.528 0.724
P 0.296 0.324 0. 201
WA AR R <3 100 g 28 1832.3+412.2 2 812.2+612.2 3 510.24653.3
AR i i >3 100 g 52 1.878.54498. 6 2 869.3+£702.3 3 588.94£778.5
¢ 0.789 0. 852 0. 946
P 0. 265 0.185 0.112




« 1224 - E e ¥ 275 2022 5 5 A% 43 %% 101 Int ] Lab Med, May 2022, Vol. 43,No. 10
k2 AE 4 EME sSRAGE,HMGB1 #1 SP-A K E L8 (x +5,pg/mL)

I R ¢ e n sRAGE HMGB1 SP-A

I L= 48 1842.5+436.3 2 834.24602. 3 3512.4+702.3

= 32 1 869. 84-489. 6 2 898.6£687.5 3596.342798.7

t 0. 326 0.524 0. 669

P 0.678 0.457 0.396

2.2 FETCMAR ST WO AT 2 E Logistic [l
A3 #4531 B %, ARDS [T ~ IV 4% M 1L 3% sRAGE,
HMGB1 il SP-A 7KF-F+ & & #7 4 L ARDS FET- 19 7
SEAE RS R & (P <C0.05), W 3,

=3 36 T B9 2k 37 T B F 4 6
T B Wald X* P OR 95%CI
ARDS [l ~ 1V % 1. 356 8.235 0.001 1.968 1.322~2.465
sRAGE 0. 825 5.425 0.003 1.325 1.026~1.969
HMGBI1 0.765 5.002 0.006 1.246 1.002~1.923
SP-A 1.002 6.235 0.001 1.569 1.102~2.102

2.3 HWARBI ARDS #A JLAET-BHRLAE  ROC
iR 20 #7485 3R R L L H sSRAGE, HMGB1, SP-A 7K
VR = H AL W B ARDS B4k JLAE TS B AUC
239 R 0. 834.,0. 855.,0. 869 F1 0. 899(P<C0.05), L
4. 2,

x4 FZIB PRI TE T RO R BE
- B R FeRE Sl RYE
bty AUC 95%CI P
Y% (Y% (pg/mL)
SRAGE 0.834  0.768~0.893 0.001 72.5 80.6  1756.8
HMGBI 0.855  0.776~0.902 0.001 75.6 82.3  2856.6
SP-A 0.869  0.798~0.931  0.001 79.8 85.6  3486.9
AL 0.899  0.822~0.956 <C0.001 82.2  84.4 —
W — RIZ IR .
HhLR
(DsRAGE
(DHMGB1
@sP-A
@Bk AISHR
&%
0.2
0.0 . T : T
00 02 04 06 08 1.0
1-HRE
& 2 ROC &4 #EF sRAGE.HMGB1,SP-A
7K F KB & 1§12 B 0 B
3 i i

H AL ARDS 5 A [, L3 PR AE IR 22 A g
B, Dy W2 BR 2 5 0 1 2 R e B8 T R i L I
PRAS Wi ik 2 13 280 1 1) A2 W0 35 AN )T R 0 R

il AR L . ST AT S B DR 2R 0 A L DAl 1 T
T2 2 RTIIG PR IT 28 B T 95 9 e 151 2% i R BIF 5 19 A
s S BF5E & B, SRAGE. HMGBL #1 SP-A 4
v W 2H SR S Ve A il ST B AR (] JB P 4 4 i v 22
A A R kL 5 g Ot R NI PR WS 4 U0 A O
IFH 3 3 i v R 35 5 vt b e 4 A 4 Ak i 2
T B R B 3 AL AR DT DR Ik, A B 9 A A X
3 FEPER ¥ 58 A )L ARDS KAERI KRR,
AW 5T oo, 5 X4 L B, ARDS 4 I i
sRAGE,HMGB1 F1 SP-A /KB & 7+ & (P <<0. 05) ,
ARDS ZET- L HAEE L ARDS 1~ IV gL
ARDS T ~ [l &% # LI sRAGE,HMGBI1 #l SP-A
K- & T 5 (P <<0. 05) . #7R # 4E JL ARDS 1
1.7 sRAGE, HMGB1 il SP-A /K T+ 5 . J2 Jili v 25
SR 05 0 U AR R T s B e S LW
15 7 R AR T WS A B — oY YE-
HYA 2 RF 5245 . sSRAGE J2 i I 5 #5343 14 4 35
Y1, %N ARDS 1234 F iU 3 Al A OB (e, (H
sRAGE 7 ARDS LT E LM AT, R
iR, ARDS JET- L sSRAGE K21 T ARDS 7%
W JL(P<C0.01) ,sRAGE /K55 0 B LK B R i
> SRAGE 7K °F- 5 3 Jili #% B 5 38 0% Y1 AH 56 (P <
0.05) , sSRAGE 7K~ 5 H 42 Jifi 3 £ F1 % 9% 2 8 1E % 1Y
ARDS JBILBRIE R A KN 5 BB e, A
WS UESE T sRAGE 78 ARDS Z/4E i E 2 E
NIFASER TG A K, EgEFES WA, ik
sRAGE il SP-A 76 # 4= JL ARDS w5 i 5635, Hiik
HKF- 500 0615 ™ B A . YANG 57 fFgg
KB, 1L-8 38 o 41 il SP-A Al SP-B /K F 17 5 fiti 7 4
JIL IR T 5 200 R R R N L Fe 530 ARDS 1 kA
SP-A G546 F Ty 5 (1 2 A8 38 7 % it 8 % v 1) B Ik
P SP-A ANAXGE 28 300 1) i 36 240 B f) 98 T ok Ak R L R
20 iR 1 o B S L e AR R A IR T
8 TNF-o FI 1L-B HY & B 4 17 58 it F i F- A5 5 38
AT DL S R T R A M 45 A, 3G 9 L A A g T
AT 200 60 %) 5 A T o o U T A R A T BRSO
Hb L SP-A I8 R L 3E o 35 S 400 [ S W 5 55 43 W Y
2R S 3 P 5 5 1Y) A8 4 A i DA 4R 5 i 3L 15
B fLh sE s Y L I, SP-A KA TR 58U %
T 375 1 ) R R 9 AT DR KO 1 AR L TS S A



ERthihES2E 2022 F5 A% 43%% 104 Int ] Lab Med,May 2022, Vol. 43,No. 10 « 1225 -

e 4. QU %™ §5 i, HMGBI J& — ff 5 ik %
SiE P e R G 58 5 99 A G 1) M B 9% E A T, LK
AR AL RR B R LA B W 5% AE R 4H 4 45 1 7 B R
FE AT VE A ARDS i A= 94 i 9 F BHLIKT 48 8 38 12 1)
VAR S, BRSE W], HMGBL 848 8 5 il 36 40 i 4
HEEEPE . AR R N IR B R ) — A
YR, HMGBL AT A WS 5 74045 ARDS 78
DAL A I 22 it 3 9 0 118 & s ML . i BIE 5T I A A 45
H3HF T sSRAGE,HMGBI1 #il SP-A FH% £ihH &5
T4 L ARDS W &4 T KB

KB LZ HE Logistic [HIH 2> ¥ 45 51 B Is .
ARDS Il ~ IV %% . 3% sRAGE.HMGB1 1 SP-A /K
SEFh B AR L ARDS BB TS 5 4l S7 fa [ IR & (P <<
0.05), #E/r I R iE b £ 4 sRAGE, HMGB1 #l
SP-A JK-Th 5 & ARDS 8 JLAE T2 Wi 5 19 8 245 &
Y, I H ROC fh £ 43 ¥ 45 B B R, il sRAGE,
HMGBI,SP-A /K- K B A2 W i ARDS 4= JL3E
T-HHEE RN AUC, R 38 06 R B 4 T & UK
P BR T 4R BV AR AR Ah Bl B VR 2 2R
ARDS {9 5 R VA L I HLJR) 35 S0 P A 56 36 P 7oK
SF-52 1f1 7 A T SR I PR A B T K, TR BN il S
g R Tz Y B TR A LB A ) N A
XA LB B R, TR L, AR I R v T R sz B .l
i AN ARDS A fili 5t 45 85 A AT DL & B, sSRAGE,
HMGB1 F1 SP-A /K- Tt =5 5 il 60 9% 78 % T 8 32 161 A
X, HEAGRE T T BERNOE L )25 () AR A G, 5 4%
B A R AR O X AT RE AT DLARBE ARDS 5 SE %K
e 2P B R IE T % E 38 J5. sRAGE,
HMGBI 1 SP-A 7KFF+ 15 s 5065 K 1 X RFFLL /7
TE 28 W13 26 25 Wb 5k ) 1 R 93 5 2% 1 ik Sy ) PR+
AT . ARWEIE I 45 5 o0 48 5 I IR B 7R 452 1F 12 it
TEBRE.

Zi BTk, ARDS # 4= JL L7 sRAGE, HMGBI
F1SP-A JK - B T, H e ™ R B RN AR A
J& B YA O A 2 W T $2 i T ARDS A JLAE T
SR BIER R . I A HT SR s T 5L
ARDS %k 4= % VI #H & 89 3 Fh & t: I F sRAGE,
HMGBI 1 SP-A, E A4 B ik I R 112 W 52 0
U T 00 I e U0 1) 8 A EE BE AR b, it 2 TG TR TIE B
X 3 g MR T 7EH A L ARDS & AR LR B R
HAREAEWVE R BRIL 2Z 40, 02 & 38 A8 5 n 2 850 A4
IR LA FFIRA KT

£ % Uk

[1] DAUGER S,LE BOURGEOIS F,GUICHOUX J,et al.
Acute respiratory distress syndrome in childhood: chan-
ging definition and news from the pediatric consensus

conference[ J |. Arch Pediatr,2017,24(5) :492-498.

[2] ZRtitdi, BRI 0, B 3. N AR o il 4 Ik A0 44 5 0 L AL AS 25
FL L AT BT A2 LI W 38 2555 AR U S s RN B LT ).
L3 {4 7K, 2019, 27(11) 1 1223-1227.

(3] A, vy b . A [R) 50 B AT b 2 4B I & il 960 3% TG 398 4 40 o
TRYT BT A LR 38 45 5 AR /Y I K 43 BT L]/ CD . Hh 48 fifi
LG AR (L TR 52018, 11(4) :416-420.

[4] WU R,DAIM Y,TIAN Z F,et al. Plasma level of soluble
receptor for advanced glycation end-product and aquaporin
5 in proterm infant with acute respiratory distress syn-
drome[ ] ]. Minerva Pediatr,2016,68(5) :360.

(5] AU B , TR, A5, Jili P VR 1 R il AU 1 2 e i
TG IE B H A WA S K P LT, AR E
22 7,2019,99(36) ;4.

[6] Fhum,4xMI. & AE it & I & ARDS &4 B34 7% TNF-a.
1L-6\1L-10 \HMGBI /K B 35 15 (9 AR 56 1 20 #r [T,
I A Jili 4 4% 5 2020, 25(8) - 1180-1183.

[7] BUTT Y, KURDOWSKA A, ALLEN T C. Acute lung
injury: a clinical and molecular review[]]. Arch Pathol
Lab Med,2016,140(11) :345-350.

[8] Rig=>2 WAk, U, 5. Wi B RKREN Bl 722 1 it
i b B BE ST HE R (. s R i Bk % 5 L 2019, 24 (12) . 2276~
2280.

L9 H&Hr, £, PRI, 45, S0ME 0TI 5 38 255 AR 2T AR
LWL/ CD . b4 Jili 38 5 6 2% A (L7 RO 5 2019, 12 (4)
519-522.

[10] Bk, £ e R, X AR A8, 55, & i B R 8 1 BL Wi
JAKZ/STATS I fi ik 30 b B2 A0 M 3 0 027 i A1 OC 2R
SER T[T, v L R 4% 35, 2016, 24 (11) 2 1160~
1163.

[11] MARTINEZ-CALLE M, OLMEDA B, DIETL P, et al.
Pulmonary surfactant protein SP-B promotes exocytosis
of lamellar bodies in alveolar type Il cells[J]. FASEB J,
2018,32(10) :4600-4611.

[12] RAMANA C V. Insights into the signal transduction
pathways of mouse lung type Il cells revealed by tran-
scription factor profiling in the transcriptomel[ ] ]. Ge-
nomics Inform,2019,17(6) :e8.

[13] YEHYA N, THOMAS N J,MEYER N J,et al. Circulat-
ing markers of endothelial and alveolar epithelial dysfunc-
tion are associated with mortality in pediatric acute re-
spiratory distress syndrome [ J]. Intensive Care Med,
2016,42(7):1137-1145.

[14] WANG H,WANG T, YUAN Z,et al. Role of Receptor
for advanced glycation end products in regulating lung
fluid balance in lipopolysaccharide-induced acute lung in-
jury and infection-related acute respiratory distress syn-
drome[ J]. Shock.2018,50(4) :472-482.

[15] BLONDONNET R, AUDARD J.BELVILLE C, et al.
RAGE inhibition reduces acute lung injury in mice[ J].
Sci Rep»2017.7(1) :7208.

[16] 244, 5 &, 5 50 B Il 3 T %5 M B 0008 26 (b 2 oKk 7=
Pz SR I A BB A CRH5 1233 50



ERthihES2E 2022 F5 A% 43%% 104 Int ] Lab Med,May 2022, Vol. 43,No. 10

B-thalassemia trait from iron deficiency in Thai school
children[J]. Hemoglobin,2014,38(4) :258-261.

[21] SIRACHAINAN N, IAMSIRIRAK P, CHAROENK-
WAN P,et al. New mathematical formula for differenti-
ating thalassemia trait and iron deficiency anemia in
thalassemia prevalent area:a study in healthy schoolage
children[ J]. Southeast J Trop Med Publ Health,2014,
45(1) :174-182.

[22] BORDBAR E, TAGHIPOUR M, ZUCCONI B E. Relia-
bility of different RBC indices and formulas in discrimi-
nating between beta-thalassemia minor and other micro-
cytic hypochromic cases[]]. Mediterr ] Hematol Infect

Dis,2015,7(1) :e2015022.

(230 YEMAL, 5 0 BRAE 22 55 )7 JH 3t DX 22 i A F b v 1 3% 1l ik
PR D 53 A AR 00 B T SR R LT . o A A 5 st 4% A
#.2016,24(8) :7-10.

[24] R T, BCA, BOKIF. M O 30 i R B T B 5 R 4R
PO SE A BR 2 2% . 2021, 37 (4) 1 482-485

[25] =0 . B S5 A, 17 SCA% 55, ) PG 2% R b o 23 10 1)
By AR K= R Wi (). o B 04 AR . 2016, 31(3)
541-543.

[26] PORNPRASERT S,SALAEH N A, TOOKJAI M,et al.
Hematological analysis in Thai samples with deletional
and nondeletional HbH diseases[ J]. Lab Med, 2018, 49
(2):154-159.

[27] Jyalds , iF B 2. B A B M rb i 3% 1 19 12 W R YR 97 45 7
(2017 A RO [T, AR LB, 2018,56 (10D . 724-729.

[28] SABATH D E. Molecular diagnosis of thalassemias and

[29]

[30]

[31]

[32]

[33]

[34]

[35]

+ 1233 -

hemoglobinopathies:an ACLPS critical review[]J]. Am ]
Clin Pathol,2017,148(1) :6-15.

T B, B A k. R T A 2R R RS AR
Tl i BT AR — o f I B R kb sE BT e 0 [T, T E T
A BE11,2017,34(5) . 761-763.

PENCINA M J,D'AGOSTINO SR R B,D'AGOSTINO
JR R B.et al. Evaluating the added predictive ability of a
new marker:from area under the ROC curve to reclassifi-
cation and beyond[]]. Stat Med,2008,27(2):157-172.
PENCINA M J,D'AGOSTINO SR R B,STEYERBERG
E W. Extensions of net reclassification improvement cal-
culations to measure usefulness of new biomarkers[]].
Stat Med,2011,30(1) :11-21.

PIMEEG 2B INALL B Alvarado WAF R GELC-IX
MEHBES PAR TATEWILEAMRER] =
R K24, 2020,42(22)  2176-2181.

TONG L.KAUER J,WACHSMANN-HOGIU S,et al. A
new red cell index and portable RBC analyzer for screen-
ing of iron deficiency and Thalassemia minor in a Chinese
population[ J]. Sci Rep,2017,7(1):10510.
BERRAR A 2RI Al 4, . MCVMCH A U 75 3 v i 37
i 9 A v o T LT . [l B A 36 2R 2% 2 3K, 2014, 35
(8):960-961.

Rli /NG e 28, R 5L TR ARG D X v i 2T 10 92 B 12
f 0 FH A (B[ ). A6 36 = 2, 2007, 22(1) 1 60-63.

(W B . 2021-10-12 &[] H 1 .2022-01-28)

(RS 1225 3D
JL 2R 30 255 5 AE P i 2R Gk [T ] Mo 4 2R 2 B 2 Al
2019,44(4) :506-508.

[17] YANG Y,LI Q, TAN F,et al. Mechanism of IL-8-in-

duced acute lung injury through pulmonary surfactant

proteins A and B[ J]. Exp Ther Med,2020,19(1):287-

293.

(18] sKH , 5K 2% . W im J& , 45 i v 98 8 X fii ik o 288 87 s 36 i 3%
HEA A SEIBRREA 1 AEREmE S]] B E
YRR ,2018,18(21) :4069-4072.

[19] s, EARCEE, W], 4. # 4= JL ALI/ARDS 32 < 48 fiti g
THE VR A 1R R B 3 T 9 R AR A AR AR R i LT .
JTAREE,2018,39(16) : 2433-2436.

[20] TR P AR, oK . fili 48 3 JRE ¢ il 46 A JL Il v 0 3 <O
JIts A 5 R v M T 9 R AR AL R TS MR R D AN
Toll #3214k 2 KV A2 4k Bl R 2 SCLT]. 7 & B2 2 B o
#%2,2018,35(7) :605-607.

[21] TRAPNELL B C,NAKATA K,BONELLA F,et al. Pul-
monary alveolar proteinosis[J]. Nat Rev Dis Primers,

2019,5(1) :16.

[22]

[23]

[24]

[25]

[26]

QU L,CHEN C, CHEN Y, et al. High-mobility group
box 1 (HMGBI1) and autophagy in acute lung injury
(ALD :a review[]J]. Med Sci Monit,2019,25(3):1828-
1837.

ZHENG L.ZHU Q,XU C, et al. Glycyrrhizin mitigates
radiation-induced acute lung injury by inhibiting the
HMGBI1/TLR4 signalling pathway[J]. ] Cell Mol Med,
2020,24(1):214-226.

R . BN SRR AR LN S I R VR R T I A 2R
X ECAITFELT ). e R} 2258, 2015, 20(4) : 687-689.
GIAMBELLUCA S,RICCI F,SIMONATO M,et al. Es-
timating the contribution of surfactant replacement thera-
py to the alveolar pool:an in vivo study based on (13) C
natural abundance in rabbits[J]. J] Mass Spectrom, 2018,
53(7) :560-564.

FU J,LIN S H, WANG C J,et al. HMGBI regulates IL.-
33 expression in acute respiratory distress syndrome[J].
Int Immunopharmacol,2016,38(9) :267-274.

(W H B . 2021-10-17 & H . 2022-01-27)



