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Relationship between serum IL-6, HMGB1 and BMP-7 levels in children patients
of neonatal respiratory distress syndrome with disease severity and prognosis”
ZHOU Ying ,L1U Ling ,ZHANG Xueshuang
Suining Municipal Hospital of Traditional Chinese Medicine ,Suining »Sichuan 629000, China

Abstract:Objective To explore the serum levels of interleukin-6 (IL-6),high mobility group protein Bl
(HMGBI1) and bone morphogenetic protein-7 (BMP-7) in children with neonatal respiratory distress syn-
drome (NRDS) and their relationship with the severity and prognosis of the disease. Methods A total of 100
children patients with NRDS in this hospital from May 2017 to April 2021 were selected as the observation
group,and 60 neonates without NRDS during the same period were selected as the control group. The levels of
serum 1L.-6, HMGB1 and BMP-7 were compared between the two groups.and the relationship between the
levels of serum IL.-6, HMGBI1 and BMP-7 with the severity of the disease was analyzed,and the clinical data,
serum IL-6, HMGBI1 and BMP- 7 levels were compared among the children patients with different prognosis,
the relationship between serum IL-6, HMGBI1 and BMP-7 levels with the prognosis of children patients with
NRDS was analyzed, the receiver operating characteristic (ROC) curve was drawn,and the predictive value of
serum IL.-6, HMGB1 and BMP-7 levels on the prognosis of the children patients with NRDS was evaluated,as
well as the correlation between serum IL-6 level with HMGBI1 and BMP-7 was analyzed. Results The levels
of serum IL.-6, HMGBI1 and BMP-7 in the observation group were higher than those in the control group.and
the difference was statistically significant (P<C0. 05) ; the levels of serum IL.-6 , HMGBI1 and BMP-7 in children
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patients with NRDS were positively correlated with the severity of the disease (P<C0. 05) ;the levels of serum
11.-6 , HMGBI1 and BMP-7 in the children patients with death were higher than those in the children patients
with survival,and the difference was statistically significant (P <C0. 05) ; the Logistic regression analysis re-
sults found that serum 1L.-6 , HMGB1 and BMP-7 all were the independent risk factors for the prognosis of the
children patients with NRDS (P <C0. 05) ; the ROC curve with the predictive value for the prognosis of the
children patients with NRDS was drawn, the results showed that the areas under the curve (AUC) of serum
11-6 , HMGBI1 and BMP-7 levels for predicting the prognosis of the children patients with NRDS were 0. 761,
0. 837 and 0. 713, respectively. The Logistic binary regression fitting was used to construct AUC of the combi-
nation prediction of the various indexes. The results showed that AUC of the combination prediction was
0. 884. The level of serum IL.-6 was positively correlated with HMGB1,BMP-7 in children patients with NRDS
(P<C0.05). Conclusion The levels of serum IL-6, HMGB1 and BMP-7 in children patients with NRDS are
significantly increased, moreover,their levels are related to the severity and prognosis of the disease, which can

be used as the reference indicators for clinical evaluation of the severity and prognosis in the children patients

with NRDS.,

Key words: neonatal respiratory distress syndromej;

bone morphogenetic protein-7; disease severity;

A LI 30 5 5 E (NRDS) 385 A2 L U I
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K LLWE W e E AT MR i S R R OB IR R 25 A
fEY . NRDS % 1% ™ # ., oF Rk, % 58 R & ik
30% » HEB4r L B 2236 BOfr 36 T ok H il oy Al & o
BRGNS ZH O E B AEKETTY . MBI
5 NRDS f 95 B A= B i R 52 21 22 Bl 48 68 7 KA
JB B S TR L3k 88 R E T B A iS5 NRDS LTS
KRBT, QAN E-6(IL-6) T S R HEH 77
Az b MR 20 B O £ 08 A SR T Y L R R M
A, N E AR BRI L, T B Rk
#HH BICHMGBD) &2 5 34 3 Wy 4 il 2 214658 43
BB VRBHEERENFR", BESELEEAT
(BMP-7) B9 IF S 7E 22 Fi 5 0 PR 52 9 Hp 25 ml &G0
AT BE R M LR P9 — R 5 R AE (S 5 56 T, % il D) 56 1 1
P, AR BE 9T 22k 4 B NRDS L I 7 106,
HMGBI.BMP-7 7K °F 5 95 IF /™ & 2 B & Bl J5 1 ¢
R, BERIGRIZYT AR BRE T,
1 #EMEFE
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BEUif ) 100 6] NRDS fBOLME I ME 4L, P AFRIE .
(1)NRDS #BILIFF A 4 ML B A L2F ) d o 2
WikRE" s (A 12 h ABRIRYT . HEBRFRME . (D&
HAERMOMER & (O /I B RER P EEL A O
R B 45 2 KT 35 (O A T I Ah ™ R e 3%, W
Yl 5 50 B, & 50 Bl NI W 28 ~ 32 JH, F B
(30.0470. 89) Ji] ; Hy A= K it & 2. 00~ 5. 00 kg, F-1
(3.09£0.79kg. I HEHFAMA 60 fiK & NRDS #9814
JLAE g BRH, e 58 31 9, 22 29 i) s iy 34~39 A,
45 (36. 8740, 72) il s AR R T & 2. 40~7. 60 kg,
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1.2 ik U4l LE4T I B K 4 . NRDS 55 1%
FEE AR T B WU S S A R LA B
B B RE AR L A/ INEURE L R B 5 250 i A s 1T 4%
Ry AN 355 5 B WY B AT, T AR SRV AR SE R 2
i B v 1A 5 111 2% Ry A8 Jin B, LT 375 2 5 B T A
gk BRI ; IV A Il (G Al 5% Btk .
WIS AR AE, RIS A, T AR 1 d il
WM RN Z B KL 3 mL,1 000 r/min & .04k
P 5 min, /3B MG MK FeAS . R A &Y
B A PR BHRBEAY HSO-900 £ 3 it i b 1L LA i B
B 3 W, 3 56 0 A2 13 TL-6 . HMGB1.BMP-7 7K -,
A G A P8 AR ) TR A BRA AL 48 RS
TR G S AR B A O B A AT A

1.3 SEitsghb 3 R SPSS21. 0 48 i %44 ik 3%k
P, 1F & PR Se E 4T Bartlett 7 2 55 KI5 Sha-
piro-Wilk IF 257 K 5, 24 5 TA 7 22 55 1 EL T B0 ik A
B UL o+ s #ER  PI4LA) L 5CR Ik SRR AR ¢ 4G
5 . 22 21 18] LR SR FH 5 26 43 A s 3 550%0RE D 1) £ o
FORVULE HEBCR T X K258 5 R Logistic [11H 20 #F
1% 1IL-6 .HMGB1.BMP-7 /K F- 5 NRDS & JL i J5
B9 &R 52K Spearman #H 243 #H7 1ML3E 1L-6 \HMGBI1 |
BMP-7 7K 5 955 1 ™ B 2 B B9 5¢ & s R ] Pearson
KM IR 1L-6 /K5 HMGB1,BMP-7 548 X1k
2328 F TAEFRE (ROC) i 6, 15 3] it 46 T 1 2
(AUC), 4> #7 1L 3% IL-6, HMGB1. BMP-7 7K F %f
NRDS £ JLTJE By 5000 A 8, 554 #0052 i Logistic
I AELA LR B2 WA R Logit (P) L K HAE gl
TR R, DL P<<0.05 NERASIFE X,
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FEUL M 1L-6 . HMGB1 . BMP-7 7K &5 F % e 41, 2%
SR GGt = L (1 = 16. 065, 8. 495, 8. 193, P <<
0.05), HOUL %< 41 B 5 17 7™ = 72 B 3%, af %5 16,
HMGB1.BMP-7 KFEW & F 5. 25 B G222 X
(F=47.414,17.018.,89.781,P<C0.05), W& 1,
*x1 M 4A M5 1L-6 .HMGB1 ,BMP-7 7k F
Bb % (x £, pg/mL)

Br Pearson A3 43 #7 7] A1, NRDS LI G 1L-6 7K
5 HMGB1,BMP-7 £ 1E# ¢ (r =0. 702,0. 741,
P<C0.05),
%2 AEBEBERIIGEKER . MF L6, HMGBI .,
BMP-7 /K F 80 (%) v +5]

21 51 n 1L-6 HMGB1 BMP-7

MEEH 100 21.41+4.25  762.89+152.31  51.27+7.42
T2 38 16.72+3.84  646.69+125.41  44.55+4.36
Mg 31 20.1244.07  759.154149.63 49,9144, 21
M% 17 26.37+4.63  855.38+187.46  55.38+5.24
V&% 14 30.98+5.27  974.26+214.13  67.52+5.39

Xf B2 60 11.2543.14 569.43+114. 69 41.63£6.83

2.2 i 1L-6 \HMGB1,BMP-7 7K ¥ 5 ik 15 ™ & 12
BRI R Spearman A3 H71 A AT, NRDS & L Il
1 1L-6 \HMGB1,BMP-7 7K F 5 J5 1 ™ & 72 & & IF
MK (r=0.612.0.678.0.704,P<C0.05),

2.3 OR[E S LG IR 95Ok, I 3 1L-6 . HMGBI,
BMP-7 /K Ee 8 AR 4R W28 41 /B L TS 1 O 4 b A=
fRel 81 1, e T4 19 i, W4l . 4 ik o XL R
W AR R R B A L Apgar PEAR LR, 2 RS
RN (P>>0.05) 58 -4 LM 1L-6 . HMGBI .
BMP-7 KV m FAFHBIL, ZRA5il¥E X
(P<<0.05), WL 2,

2.4 1M 1L-6 . HMGBI1,BMP-7 /K5 NRDS # )L
TG X &R B Logistic MIH 4347 DL NRDS B LT f5
Sy A A L B i 1L-6, HMGBI1. BMP-7 1 [ 728
.99 A Logistic [l 5 8L AL, 25 B2 W] 01l 3 11L-6,
HMGB1.BMP-7 #] 5 NRDS L5 09 20 57 /& & K
F(P<0.05), W#E 3,

2.5 i IL-6 .HMGBI1.BMP-7 /K F-%f NRDS # JL
G BN E L NRDS 8L FE R FH e A, A=
T2 R B EREAS , 25380 13 1L-6 . HMGB1 ., BMP-7 7K -
i NRDS # LTS 9 ROC #h£k, 45 5 578 g 11.-
6. HMGB1, BMP-7 7K °F i )il NRDS & JL 1l J5 19
AUC 43924 0. 761.,0. 837.,0. 713, W J Logistic —-JC
WA A A TR AR I A T Y AUC, &5 - BR .3
TR A FU ) AUC i 0. 884, LK 1,55 4.,

2.6 IfiLiE 1L-6 KV 5 HMGB1.BMP-7 B AH 54

TH ETA AT /0 P
(n=19) (n=81)
5 0.034  0.854
% 9(47.37) 41(50. 62)
7 10(52. 63) 4049, 38)
S3iTra 0.260  0.610
ARG 3(15.79) 17(20. 99)
HIE 16(84. 21) 64(79.01)
fit D 30. 010, 74 30. 05+0. 81 0.197  0.844
AR R (k) 3.0140.75 3.094-0. 84 0.381  0.704
itk L Apgar W44 6.4240. 98 6.78%1.12 1289 0.200
1L-6(pg/ mL) 30941131 19,1476, 27 6.288 <20.001
HMGBL(pg/ mL) 994.264-314.92  708.624-134.96 6,161 <<0.001

BMP-7(pg/ mL) 68.0621. 45 47.33+13.26 5.385 <20.001

x3 1mi&E IL-6 . HMGB1.BMP-7 7k 5 NRDS &£ JL
fifE X &/ Logistic BlJF 447

[Efctieei B SE  Wald X* OR 95%CI P
16 2.496 0.407 37.605 12.132 9.427~15.613  <<0.05
HMGBI1 2.396 0.416 33.171 10.978 8.411~14. 329 <20.05
BMP-7 2.576 0.401 41.259 13.141 10.117~17.069 <<0.05

L HA A CEF=0. %=1, A2 & M7 1L-6 . HMGBI1,
BMP-7 KL HE R B <PFHH=1,>FHEH=2.

100 BhE%3R
(DBMP-7
(QHMGB1
804 @IL-6
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O&FLk
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1
&
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B1 & IL-6,HMGBL . BMP-7 K il NRDS #JL
¥R ROC 2%

Fz4 & 1L-6 . HMGB1 ,BMP-7 7k F 3¢ NRDS & JL % /3 9 5 i 4 (&

I H AUC 95%CI 4 P TR B R FERE D
1L-6 0.761 0. 643~0. 879 4.327 <0.001 24. 35 pg/mL 63.16 79.01
HMGB1 0. 837 0.716~0. 958 5. 442 <<0.001 991. 23 pg/mL 57.89 98. 77
BMP-7 0.713 0.562~0. 863 2.775 <20.001 68. 88 pg/mL 42.11 97.53
3 WA 0. 884 0.805~0. 964 9. 490 <<0. 001 — 80. 21 80. 25
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NRDS ¥ B S & 9 L1 A R 52 2%, s 2 3R, ™ o
SR FB L AE 5 WP K il D) RE S S BOB A LI I 3 v £
BT E TR B B I R X NRDS 95 17§
K B PEAL 32 ZEAHE T RIS X & R, ik = 8
RATEERY SE IR A bR, Bl A X NRDS A 1H Y AS 7 I
A SWF5E 4 T B AR AE PR S A T T 350 Ll 2 1 i 42
YL I 7E NRDS & 4R & i i & 15 A 1,

NRDS L7 7E Sk S 3R B, 5 & AR AR A AE
S50 il 1 AL 3 BORL R R R 5| & I A IR
A R ot 9 JE A S5 R R, AT X AR L il 5 s i % M 4
EONRDS LS 5 M 0 & A i R i
() J5 5 00 200 it 5 e P b 0 i R AR R R L A
i Z B RE-PUE AR S A i I A A A
Th AR b 2 &R T X — i B p A 2 R
Z 5 AR b, W4 i 1L-6, HMGBL,
BMP-7 /K °F & F X B4, H I i 1L-6, HMGBI,
BMP-7 7K *F 5 NRDS L6 1% ™ & F2 B 5 0 A 5%
(P<<0.05), ¥ 7% 1l 7§ 1L-6. HMGB1, BMP-7 & &5
NRDS g &4 K&,

IL-6 & —FP 32 T 400 . P9 BZ 40 i | - g
MM E AN Z D ReMEE AL AT S B 4IM . T 40
T A B, U T 6 0t A5 PN R A B R B o 3R GA L AR
HERE A B R B MR £ L TL-6 K 5]
& NRDS R 9 5k )z I 19 &8k R 7 NRDS &4 )5 &
116 7] 84 bk 0 400 A L Je 5 200 A B b 1z 4 it 45 A1 i ¢
YA L AT B R AN NI 15 O S A - & =S 7 |
A A . HMGBL 2 —F 5 B AR <7 i1 5 1
FESIE HERE P, 6 b 0 B - I 40 it 8 YR E A0 il 5 K
RO HMGB1, Hifi it TLR4 %2 1Ki% S 1L-6 254
A FFIENY, AE NRDS J5 B AR 3 5 A5 v, il 36 48
PE 2 W & 5 T EAE B HMGBL AE b 8 2 0 i ) 48
K, 0] 5 22 R A oA B AR S 0 R 2R vk s L
WA B, 25 RAEVE R & A KRR,
BMP-7 & —7Ff 20 Jifd ] 55 DX, 77 388 ek X 40 it 498 5 43 4k
AR R 4 S 7 B B AR R T B . M G IF g R A
BMP-7 A {845 9 M S » ELHEAE T il 6 28 28 1) Joit 4F
YAk LA B AH 5 o5 B 2ok B, A R B M Rl 2 B
IR HS R P T 398 1 A0 32 PR ) il 5 £ 4 Ak B
el A I LR ZERY L i 1L-6, HMGBI,
BMP-7 /K54 Al 518 NRDS H L H P 4 92 2L
SZMR T 20 0 A S 98 W 45 B8 0 [R) s Rl o5 | A i 961 Rz [
A5 A5 » LA B PR AZ- I A4 i 56 352 10 il 2 28, fn = AR L
S 1% E R . ASBFSE . Pearson AH 3¢ 40 #F 7] 1, NRDS
HILIM W 1L-6 /KSF 5 HMGBL, BMP-7 /K 3 & 1F #H
K(P<C0.05), 70 A B A, AT RE 2 T I3 11-6 7K
Fhis, R R I, #E— 25 5 R OL I I GE , 20l
HMGBI1.BMP-7 43 W 34 2, D1 XF fi 60 _E Kz 4 Jfd i
AR A5 it 2 T 355 A DO i L 1R K L T = 4

W, e S50 NRDS,

AN, Z R 2 Logistic 8] 0 43 8 45 R R 07, 1ML 7
IL-6 . HMGB1.BMP-7 ¥ NRDS & JL #il J5 1 Bt 37
fa ki &R (P <0, 05) , $& /R 1L ¥ 1L-6 . HMGBI1 . BMP-
7 KFFHEE NRDS BILA B WG A %, 1 223808 H
PR 2 NRDS #OL TS B9 55 b8 B4 . 2Tk A
5T 2 ROC i £k . PEOY 1M 1L-6 .HMGB1 . BMP-7
AKX NRDS LTS (1) T30 4 {5, 25 5 % B, 3 EK
A IUS ) AUC ek, BA RAFR WAL . (HA
WA HE—EAS L Z Ak IR A R /N R 5t LR
W4 EAT R o0 4 T 5T 5 SRR T I — 2B R SR IR S

£ b prik ,NRDS £ LI 1.-6 .HMGB1 ,BMP-
7 KB S HOHOK S 5L ™ AR B A T
5 A & AR NI R PEAS NRDS 8L 15 ™ & 12 &
WG S %4885 .
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