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[Abstract | Objective To investigate predictive value of serum nuclear receptor 4Al1 (NR4A1) for refractory Mycoplasma
pneumoniae pneumonia ( RMPP) in children. Methods 200 children with Mycoplasma pneumoniae pneumonia ( MPP) who
admitted to The First Affiliated Hospital of Hebei North University from April 2022 to April 2023 were selected as the study
subjects,and they were divided into general Mycoplasma pneumoniae pneumonia (GMPP) group (n=132) and RMPP group (n=
68) according to disease condition of the child.The differences in serum NR4 A1 level and clinical data of the children were compared
between the two groups. Pearson correlation analysis was used to analyze correlations of serum NR4Al with serum C-reactive
protein (CRP) ,interleukin-6 (IL.-6) and interleukin-8 (IL.-8).Receiver operating characteristic (ROC) curve was used to analyze
predictive value of serum NR4A1 for RMPP in children. Results Compared with GMPP group,length of hospital stay, high fever
rate,incidences of pleural effusion,lung consolidation, pulmonary atelectasis and neutrophil percentage (NEUT %) of the children in
RMPP group were higher than those in GMPP group, while the serum albumin level was lower, and the differences were
statistically significant (t/Z/2 values ranged from 6.386 to 41.599,all P<C0.05).The serum NR4A1 level of the children in RMPP
group was lower than that in GMPP group,while the serum levels of CRP,IL-6 and IL.-8 were higher than those in GMPP group,
and the differences were statistically significant (¢ values ranged from 10.279 to 16.889,all P<C0.05).The serum NR4A1 level of

the children in acute RMPP stage was lower than that in recovery RMPP stage, while the serum levels of CRP,IL-6 and 1L.-8 were
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higher than those in recovery stage,and the differences were statistical significant (¢ value ranged from 6.367-16.889,all P<C0.05).
Pearson correlation analysis showed that the serum NR4A1l was negatively correlated with CRP, IL.-6 and IL-8 (» = —0.335,
—0.507 and —0.291 respectively,all P<C0.05).ROC curve analysis showed that the area under the curve (AUC) of serum NR4 A1
for predicting RMPP was 0.870 (95%CI :0.821-0.919) , the best cut-off value was 0.89,and the sensitivity and the specificity were
74.21% and 92.60% ,respectively. Conclusion The expression of NR4A1 in serum is low in children with RMPP,and is related to

recovery degree of the disease and expression of inflammatory factors. therefore, it has a good predictive value for RMPP in
children.
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fifi % 32 JF 4K Jili %6 (mycoplasma pneumoniae G RE QX K EMETAR L. ¥ 5
pneumonia, MPP) i Jifi #¢ 3 Jii /A& (mycoplasma pneu- RSl O . MPP BB L2 KRR NS 2y
moniae, MP) JE& e fir 3, J& JL 2 At X 3R 15 1 il 4 1Y f YIRIT A =7d 3697 TR, BRr 8 ke #  mik, Mili 5E
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10%~30%70, K4 MPP LR HE . 5 (B P MPP AR L A o 3 0 W 46 S0 5 26 4L Cgeneral
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pneumonia, RMPP) . L) iili 7} Ik 5 458 3 | Jili 52 25 | i fs W2023035) .
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RIRHL A 58 42 B Al . 2 0A O 5 R 3R N I 2R i 24 AP IR S AR R S R G | T B 5 il
MP Jg& G K b 95 R 2 A O IRJLA% 32 1K 4A1 1877 2 AL AT TS S A8 i AN 5 L il DR BE | M fis AR A5
(nuclear receptor subfamily 4 group A member 1, SR L ek s T G RS -l = o = I = o111
NRAAD) Ay NRAA 525 B8 51 - T 40 L 3 5 5 A PR 3 A0 A I 1 40 B T % Cwhite blood cell,
ST AU R B AR Y, R R, WBC), it /s #z i %L Cplatelet, PLT), Il 4L & H
NR4A1 2 5 T 18 P BH Z€ $4 il %95 (chronic obstruc- (hemoglobin, Hb) . W i 1 i 40 il & 43 Lt (Eosino-
tive pulmonary disease, COPD) . i J . B Wii; %5 £ Fip phils, EOSY) . o ¥4 K 40 ffl & 4 I (neutrophil,
SV ISR 1Y & AE % B L {1 NR4A1 5 MPP [ NEUTY%) ., i § bbb e @ i vE C J i 25 A
B 68 L AR L FCFE RMPP I BR80T o 1 40 (i (C-reactive protein. CRP) 7K . i 5k G 22 W% i 1L
MRS R B S 7E S B MPP L ML s & T BB A WA R 7D I 1L A R -6

NR4A1 54k H0 £ M H 5 RMPP [ 4 56 M, LA (interleukin-6,1L-6) , 441 -8 (interleukin-8 ., IL.-8)
RMPP 115 1 PR 1557 4 (3 7 1 KF

1.3 IMiF NR4AT 7K F 48
KA 1dCRaERD i MPP BUL# kI 3ml,
L1 R & 3 500r/min, 4°C B .L> 10min, 4 & I 7 3 F —80°C
eI 2022 4F 4 7 % 2023 4F 4 AW AbdL 5 b PA7F . RT-PCR ¥EIE L7 NR4A1 K-, FIH
Wt I 26 — BE B WA 1Y 200 41 MPP g LA BF 58 % 42 B RNA HE BRI & 2 B 7 & RNA Jf 5% 5%
AR HE . O FF G L il & 3 R AR il R 1297 46 8 cDNA, Ll cDNA BB AT PCR 43§, 272 3k il 55
(2023 4E /RO )l 2 B9 MPP 2 Wb ) 5 @ 4F iy 2~ M7 NRAAL #XF 35, Bractin NS, [0 51
14 % QI MP $TR T B =1:160; @ IIfi IK % kL 78 94°C 5min, 94°C 1min, 55°C 1min, 35 1§ ¥,
B QWP NG R . HEERARE: O L Z R R NR4A1 | @i 5 ¥): 5-GCACAGCTTGGGTGT
B A5 At g JAE D R % T B il R 5 O A I A P TGATGT-3", Fii# ¥ 5. 5-GAGCCCGTGTCGAT
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CAGTGAT-3', Bactin I ¥i# ¥ %1. 5'-TGCGTGA
CATCAAAGAGAAG-3', F i I¥ 4.5 -TCCATAC
CCAAGAAGGAAGG-3', RMPP ## L 52  BH 3
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1.4 it EFH*

fdi ] SPSS 28.0 Zr M B di . i i % ORHE IE S 4
A LA A B DO 437 [ BE M(Q, ~ Q) 3R, 4[] Hb
32k H Mann-Whitney U £ 55 ; 7476 1E & 4010 191
PR LAY B SRR UE S (x £ 5) Fom AL AR e 46
¥, THECROR LB (n) FE 43 B (V0) o 4R 1A EE

MR X R 5 s A OC M 4 A Pearson AH G P 23 A
. ZiRHE TAERFE (receiver operating characteris-
tic, ROC) fi &4 7 L7 NR4AL X RMPP {1 7
fi. P<<0.05 BERALGIEEL.

2 R

2.1 GMPP 5 RMPP AE & F R L&

RMPP 413 Be B[] | e #8238 i s FRO ity 52 728
i A5k  NEUT Y ¥ % GMPP 41 8 &, 11 & 1 &
GMPP HRE AL, Z R ¥ A it %2 L (/Z/X° {EA
T 6.386~41.599 Z[H],P<C0.05), L& 1,

®1 GMPPAS RMPP BELFEMILE [x 5. M(Q,~Q;)n( )]
Table 1 Comparison of baseline data of the children between GMPP group and RMPP group [x =5,M(Q:-Q;) .n( %) ]

TiH GMPP 41 (n=132) RMPP 4 (n=68) t/Z/X? P

B 80(60.61) 37(54.41) 0.709 0.400
() 5.594+2.14 5.9242.59 0.685 0.495
A BES ] (D 10.13+2.05 16.47+4.11 8.462 <<0.001
e A 69(52.27) 62(91.17) 30.059 <<0.001
1 2 A2 48(36.36) 31(45.58) 1.598 0.206
% gk 129(97.73) 68(100.00) 1.569 0.210
R W 45(34.09) 25(36.76) 0.141 0.707
I 1 23(17.42) 15(22.05) 0.626 0.429
e s R 25(18.94) 44(64.71) 41.599 <0.001
il 5 A% 53(40.15) 58(85.29) 37.032 <0.001
Jifi AN 16(12.12) 26(38.24) 18.448 <0.001
Jilti IS FE 1€0.75) 2(2.94) 1.448 0.229
WBC(X10°/L) 8.35+2.42 9.1443.06 1.512 0.143
PLT(X10°/L) 346.93429.47 411.284-35.23 1.713 0.094
Hb(g/L) 125.86415.78 119.73416.31 1.639 0.105
EOS% 0.54(0.31~1.18) 0.72(0.52~1.56) 0.794 0.443
NEUT % 61.2(49.3~70.7) 77.5(70.25~84.99) 6.386 <0.001
HEH (/L 41.9745.28 33.4644.67 6.758 <20.001

2.2 GMPP 85 RMPP 48 M5 iEfREL &
KR 1d (A ES) i, RMPP 4 1 3% NR4A1
% GMPP 4 R ik, CRP.IL-6.1L-8 % GMPP 4 %

FLERMAESITTFE L HA T 10.279~16.889
ZME,P<<0.05), L3 2,

*2 GMPPAL5 RMPP Al FZHIRIEE (x££
Table 2 Comparison of serological indexes of the children between GMPP group and RMPP group (x & s)

20 51 Bi% NR4A1 CRP(mg/L) 1L-6 (pg/mL) IL-8(pg/mL)
GMPP 41 132 1.944-0.46 12.7545.42 9.85+2.31 18.816.97
RMPP 41 68 0.5340.21 31.36412.54 36.784-14.26 40.77-+16.05
t 16.889 10.279 13.357 11.283
P <20.001 <20.001 <0.001 <20.001




535 B 12
2024 4F 12 H

¥ E 43 4 1 BRAT R

Chinese Journal of Woman and Child Health Research

Vol. 35 No. 12
Dec. 2024

2.3 2 MHEA PR S # RMPP &)L M5 %354
Eb %
2 RMPP & LI TE NR4AL 859K 2 1 [%

x3

{K,CRP.IL-6 . 1L-8 Wk Z W w , 22 5 6 S it 2=
Bt AT 6.367~16.889 = fa], P<<0.05), L
%3,

2R ERH RMPP 2JLMFEFHRRIER (x£5)

Table 3 Comparison of serological indexes of the RMPP children between acute stage and convalescent stage (x &= s)

21 51 ik NR4A1 CRP(mg/L) IL-6 (pg/mL) IL-8(pg/mL)

bS8l 68 0.5340.21 31.36+12.54 36.78+14.26 40.77+16.05

52 3] 65 1.75+0.56 17.1545.68 16.7245.02 26.86+10.55

¢ 16.889 7.112 9.012 6.367

P <20.001 <<0.001 <<0.001 <<0.001
2.4 NR4A1 5 CRP.1L-6,11.-8 By#H X M4 #7 3 it

Pearson #H ¢ ¥ 70 #1 W 7, Il 7§ NR4A1 5
CRP.IL-6 1L-8 S A &PE G- B2 51 —0.335. —
0.507.—0.291,P<C0.05), WL.5% 4,

%4 NR4A1 5 CRP.IL-6.1L-8 BI4H X5

Table 4 Correlations of NR4A1 with CRP.IL.-6 and I1.-8
it H r P
CRP(mg/L) —0.335 <<0.001
IL-6(pg/mL) —0.507 <0.001
IL-8(pg/mL) —0.291 <0.001

2.5 & NR4A1 3¢ RMPP #95il #4 &

ROC i 43 #7 W%, 13 NR4AAL #ll RMPP
(4 11 £ T 1 X (area under the curve, AUC) 4 0.870
(95%CI:0.821~0.919) , Fe H W M 0.89, R i
JE R S RE A 0k 74.21%.92.60 %, LR 1,

1.0

0.5

RIBE

0.0 0.5 1.0
1—F¢ 57
B 1 Mm% NR4AL Bl RMPP i ROC B 2%
Fig.1 ROC curve of serum NR4A1 for predicting RMPP
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3.1 RMPP B)LITEMERE . BEFREHIR
FN F0 T F

AR BEE MP XF K ER P9 iR 28 B 3 25 9 19 it
238N, RMPP & 9% % B & 1 F+, O 8 TRk 1L
T T B0 PR M A0 SR R AN TR Il AR 3 & E
S UM R OL A Al RS L B, xF RMPP T
FUWIRR O oy L, REAE 5T X RMPP 15 [
PRUZR 8 43 A7 2 2 A8 vh T AR 0 Ll DR 3R B L i A8 5245 2
Bt & B AE . S A A kB, il MPP I
RMPP LR i # R Az 58 il 5248 & A 6 il 5k &
AR AR KA R I B & A %L WBCL PLT,
NEUTY% .Hb, 2 M 45 % i LDH | fili 52728 & A=
AN SR R R RAFTE G 1T 22 S B iR
Hb . LDH Jili S£ 48 2 g8 )L & A= RMPP 15 57 f 6 [
E. AW R RMPP 414 B i a) L i $40R i
TR 5278 i A gk ONEUT % #8 GMPP 4 1 i
W, A E B GMPP 4B 8RR, #278 RMPP &
Lt 35 4 56 B 8, ok 5 LB L L

3.2 RMPP &£ JLIN & NR4A1 7K FEK . 5 RMPP
RELZBREVIHEX

NR4A1 EN T A 12 S @ik, i 598 &
BETR 4, I AT 10 ) 22 b 4 R R A AL R 3Rk
VR AL SEE B N o DT ¢ #7988 ity 3408 %2 o 7
FERMY . B & 4 AN E 52, COPD & & Il 7
NRAAT KA F 6 B2, H S0k & 30 8 % 17
NRAAT K AL T 52 & W5 1% NR4AL KF 5
FEV1.FEV1Y% pred.FEV1/FVC % Jifi 3 fig 38 b5 1
IEM . IF 5 CRPIL-6 %5 RE H 7 3Rk 2 AUk o6,
Li 20 B 5% & B, &1 Bl 45 49 Cacute lung injury.
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ALD B8 K B 41 21 NR4AL RIB T L4 7
NR4AT #3071 11 kb BT 42 5 il 41 21 NR4A1 Kk,
FEAH NE-«B 2 AE 5 5 18 2% , AT 2l ALT R U
W43, Chen ZE" FIH LPS 75 5 A4 12 Wi /1N BRURE 7Y JIE
52, NR4A1 Al i i P8 45 NF-«B A 5 (4 48 9 15 5l
o AU S AR R A B R T DT il 2 g i IR
{H NR4AA1 78 RMPP % 7 & J& b 04 FH i R BH o
AW 5T 45 R B R, RMPP 4 L7 NR4A1 % GMPP
ZH I REAEG L 20k 0T AR L i NRAAT Sk &2 1 1
FEAIG, 4278 NRAAT 5 RMPP &8 LS 1TE & B U1k ¢ ,

3.3 Mm% NR4A1 Xf RMPP 9% B 5 3F B T 14 (&

H AN A, RMPP Jir 8l #4615 MP &g &
G RAE R A R . AR SR R . RMPP 41
Il CRP.IL-6.1L-8 % GMPP 41 W] i 3 &5, H 2 ¥ i
RMPP & JLIMLTE CRPIL-6 ,11-8 ¢ & 11 0 i 4 v
ETH M S0 il — B 3 — 2 i kB T
NR4A1 5 CRP.IL-6 . 11-8 S M. 4 #fr H R A AT
fiE A il MIP B mT 3835 T 9k B 40 it 0 58 I N 15
E’r%ﬁ%ﬁ%%iﬁz T 48 i 9% B 52N -5 B0
15 BF— 2 & s NR4 A1 W) ] 38 3 4 1) 8 722 RORE R F
%%L,#mﬁukﬁﬁﬂffiﬂj,Mﬁﬁliﬂm RMPP Ji f& it
JE. ROC g5 ¥ ow . 17E NR4A1 Fill RMPP
9 AUC H 0.870(95% CI :0.821~0.919) , 5 14 4% 1o
{E > 0.89, 7 B RE FRe 5 B 433 2 74.21%6.92.60% .
PRI YE NRAAL % RMPP A5 BL 4 4 7100 o {8, 7]
FHF RMPP 1032 W7 K 1% Wl

ZE F TR . RMPP LI NR4AT ik R ik
559 1 WK 52 R L A T AR A G XL E# RMPP
FLAT B0 1) 000 A
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