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Correlations of serum ferroptosis level with inflammatory response and oxidative stress
in children with severe Mycoplasma pneumonia and their significance
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Child Health Hospital  Hunan Hengyang 421000 ,China)

[ Abstract] Objective To study correlations of serum level of ferroptosis with inflammatory response and oxidative stress in children
with severe Mycoplasma pneumonia ( MPP) and their significance. Methods 74 children with mild MPP and 136 children with
severe MPP who admitted to our Department of Pediatrics from June 2019 to June 2022 were selected as the mild MPP group and
the severe MPP group respectively,and 80 healthy children were selected as the control group.Serum samples were taken and the
serum levels of ferroptosis markers as transferrin receptor 1 (TfR1), Acyl-CoA synthase long chain family member 4 (ACSL4) and
glutathione peroxidase 4 (GPX4),inflammatory response markers as C-reactive protein (CRP) and interleukin-6 (IL-6) ,oxidative
stress markers as malondialdehyde (MDA) , and lipid peroxide (LPO) were detected,and the differences in serum levels of these
indexes among the three groups were compared. The correlations of ferroptosis markers with inflammatory response markers and
oxidative stress markers were analyzed. The short-term prognosis of the children with severe MPP was evaluated,and the values of
serum ferroptosis markers in diagnosing and predicting prognosis of severe MPP were analyzed. Results The serum levels of TfR1,
ACSL4,CRP,1L-6 ,MDA ,and LLPO of the children in the severe MPP group were higher than those in the mild MPP group and the
control group,while the serum level of GPX4 was lower than that in the mild MPP group and the control group (F =321.061,233.544,
839.887,761.429,897.668,585.581 and 196.558 respectively,all P<C0.05).In the severe MPP group.the serum levels of TfR1 and
ACSL4 were positively correlated with the serum levels of CRP,IL-6, MDA and LPO (+=0.311-0.441,all P<C0.05), while the
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serum level of GPX4 was negatively correlated with the serum levels of CRP,IL-6, MDA and LPO (r = —0.413-—0.309, all

P <C0.05).In the severe MPP group,the serum levels of TfR1 and ACSL4 of the children with poor prognoses

were higher than

those of the children with good prognoses.while the serum level of GPX4 was lower than that of the children with good prognoses

(¢=5.025,4.535 and 5.440 respectively,all P<C0.05).The combination of serum levels of TIR1, ACSL4 and GPX4 had the highest

diagnostic value and predictive value for prognosis of severe MPP (for diagnostic value: AUC =0.973, the sensitivity was 95.59 %

and the speciality was 100% ; for predictive value: AUC = 0.952, the sensitivity was 86.96% and the speciality was 88.46%).

Conclusion Activation of ferroptosis in children with severe MPP relates with increased inflammation and oxidative stress.Serum

ferroptosis markers are indicators for diagnosing severe MPP and predicting the prognosis.
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Comparison of serum levels of ferroptosis

F1 ZHEMBFELRETIRE
Table 1

markers of the children among the three groups

. TIR1 ASCLA GPX4

28 51 % (D

(ng/mL) (ng/mL) (ng/mL)
HAE MPP 41 74 1.2140.24  12.7742.99 116.354-28.84
BAE MPP 41 136 0.96+0.20 9.6442.05  161.97429.39
X HE A 80 0.47+0.07 5.5140.74  214.57+34.67
F 321.061 233.544 196.558
P <20.001 <20.001 <20.001

2.2 Z4H 1B M iE R AEIRHR BN R BIEFRAI LB

25E MPP 20 fil i 5iE MPP 44 8 L 1L 3% CRP,
IL-6 MDA . LPO % & & F X 41 (P <<0.05); EJ‘
MPP £ & JL i I % CRP.1L-6, MDA, LPO & # &
T2 AE MPP 41 (P <<0.05), L% 2.

2.3 MBI THREN S RIERIR . FELEME
Nz oRiEP

HEAE MPP 41 8 JL 8 I ¥ TIR1, ACSL4 5
CRP.IL-6. MDA, LPO £ IF X, GPX4 5 CRP,
1L-6 MDA .LPO 2 f A&, W3 3.
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Table 2 Comparison of serum levels of inflammatory indexes and

oxidative stress indexes of the children among the three groups

215 FE (D) CRP(mg/L) 1L-6(ng/L) MDA (pmol/L) LPO(ng/mL)
HIE MPP 41 74 38.58+8.58 0.71240.103 9.4841.26 29.3945.68
RAE MPP 4 136 22.514+4.47 0.47540.085 6.96+0.94 21.1243.58
Xf 2R 80 3.58+0.61 0.2014+0.044 3.1140.52 8.3841.57
F 839.887 761.429 897.668 585.581
P <20.001 <20.001 <20.001 <0.001
F3 MBERETHENSRERN . RXNBIERAEXE
Table 3 Correlations of serum ferroptosis markers with inflammatory indexes and oxidative stress indexes
TIR1 ASCLA4 GPX4
EI=E7N
7 P r P r P

CRP 0.326 <20.05 0.376 <20.05 —0.337 <20.05

11.-6 0.441 <20.05 0.311 <0.05 —0.309 <20.05

MDA 0.372 <20.05 0.426 <20.05 —0.413 <20.05

LPO 0.409 <0.05 0.390 <20.05 —0.357 <20.05
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AUC 435124 0.791,0.807 % 0.789, =F B 42 Wi &
SE MPP iy AUC 5 0.973, W3 4,
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2.6 MiEH X THREYXTERE MPP T /5 59 7l
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I AE MPP 1 J5 1) ROC #h £k WL 2, 43 B 45 2R 8
/R LHE TER1, ASCLA, GPX4 Bph 3 0 & 4F MPP
S B9 AUC 43 51k 0.811.,0.772 ¢ 0.838, = & Bt
A U L iE MPP 5 ) AUC 25 0.952, WL 6,

*£ 4 MiF TIR1.ASCL4.GPX4 2 Wi ERE MPP B BE
Table 4 Efficacy of serum levels of TfR1,ASCL4 and GPX4 for diagnosing severe MPP

LD AUC 95%CI P W REE D RSO0
TIR1 0.791 0.729~0.853 <20.001 1.039 ng/mL 65.44 74.67
ASCL4 0.807 0.745~0.868 <<0.001 10.87ng/mL 74.26 71.62
GPX4 0.789 0.727~0.852 <<0.001 129.5ng/mL 75.74 63.51
TIR1+ ASCL4+ GPX4 0.973 0.948~0.996 <20.001 / 95.59 100.00

&5 EEMPPAMBRATHRENEFREMNXR
Table 5 Relationship between serum ferroptosis markers and prognosis of the children in severe MPP group
[ERES %L (n) TfR1(ng/mL) ASCL4(ng/mL) GPX4(ng/mL)
WEAR 23 1.40+0.17 14.87+3.19 93.18+19.62
TG R AT 51 1.14+0.22 11.84+2.39 126.59+26.30
t 5.025 4.535 5.440
P <0.001 <0.001 <0.001
100
100
— i/
7
80 - '_r_,J 80 [ |J
~ 60 I ? |
S ; g 60
! = fJJ
B wl — TR ® 40 [ — TR
) | — ASCL4 :I — ASCL4
GPX4 ' GPX4
20 —TfR1+ASCLA+GPX4 20 —TfR1+ASCLA+GPX4
B 7 —SHL
1 1 1 1 1 1 1 1
0 20 40 60 80 100 0 20 40 60 80 100
100— 45 5 B (%) 100— 45 5 (%)
B 1 & TIR1,ASCL4.GPX4 & B2 ImiE TIR1.ASCL4.GPX4 Tl E e
EfE MPP # ROC #%k MPP Hi/E # ROC %
Fig.1 ROC curves of serum TfR1,ASCL4 and Fig.2 ROC curves of serum T{R1,ASCL4 and

GPX4 for diagnosing severe MPP
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%6 MmiF TIR1.ASCL4.GPX1 FMNEE MPP #i /5 B %L &
Table 5 Efficacy of serum levels of T{R1,ASCL4 and GPX4 for predicting prognosis of severe MPP

i AUC 95%CI P W REE D FREOD
TIR1 0.811 0.712~0.910 <£0.001 1.305ng/mL 73.91 73.08
ASCLA4 0.772 0.660~0.885 <<0.001 13.11ng/mL 69.57 71.15
GPX4 0.838 0.748~0.928 <<0.001 101.7ng/mL 78.26 78.85
TIR1+ ASCL4+GPX4 0.952 0.906~0.998 <£0.001 / 86.96 88.46
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