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#2 & B R B TG RMPP % )U 2 7 miR —155 . miR—23b—3p .miR —16—5p K F ; £ A % B & i& ¥ Logistic = )3 4%
A4 H7 % v RMPP B ILTRUE 69 B & 5 %] 23R % TR AE (ROC) ¥ & 97 £ 7 miR—155 . miR—23b—3p.
miR—16—5p FAM RMPP EILTRG 91, R Er B )LhiF mR-155 A AMad Rk &8 TREMA(P<
0.05) ,miR—23b—3p .miR —16—5p 4 B A8 £ X I T B E A (P <0.05), e R BAEILhF miR-155 %
R Atk ik & & TG B4 (P <0.05) ,miR—23b—3p .miR—16—5p & B AB %+ & ik ¥ 39 KT R4 (P <
0.05), % B % & ¥ Logistic @}2/\#)?%%%&1— L& B E R IFIES 2(PELOD 2)[OR =5.129(95% CI:
2.111,12.466) ] . miR—155[ OR =3.924(95% ClI: 1.614, 9.535) ] . miR—23b—3p [ OR =3.850(95% CI: 1.584,
9.356) | \miR—16—5p[OAR =3.777(95% CI1:1.554,9.179) | 2 % RMPP £ )JLTRJG 4§ £ B % (P <0.05), ROC
WA SR B, 27 miR—155 . miR —23b—3p . miR—16—5p & = & B AT RMPP £ LG 69 80 4 5|
H 63.64%(95% CI:0.408,0.820) . 72.73%(95% CI:0.496,0.884) .68.18%(95% CI:0.451,0.853) .86.36%(95% CI :
0.640,0.964) , 55 5+ H 5 B 4 70.89% (95% CI: 0.594, 0.803) | 78.48% (95% CI: 0.675, 0.866) . 72.15% (95% CI
0.608,0.814) ,91.14%(95% CI:0.820,0.961) , th £k F @ AR 5% 4 0.725(95% CI: 0.622,0.827) .0.718(95% CI:
0.604,0.831) ,0.710(95% CI:0.591,0.829) .0.923(95% CI:0.866,0.980), £ fiF miR—155, miR—23b—3p.
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Abstract: Objective To investigate the relationship between the levels of serum microRNA-155 (miR-155),
microRNA-23b-3p (miR-23b-3p), microRNA-16-5p (miR-16-5p) and the severity and prognosis of refractory
mycoplasma pneumoniae pneumonia (RMPP) in children. Methods A total of 101 children with RMPP admitted to
the hospital from June 2023 to December 2023 were selected as the study objects. Serum miR-155, miR-23b-3p,
miR-16-5p and other data of the children were collected, and the children were divided into severe group and mild
group according to the Diagnosis and Treatment Guide for Mycoplasma pneumoniae Pneumonia in Children (2023
edition). The children were followed up for 1 month from the start of treatment and were divided into good prognosis
group and poor prognosis group according to the treatment effect. The levels of serum miR-155, miR-23b-3p and
miR-16-5p in children with RMPP of different severity were analyzed, and the levels of serum miR-155, miR-23b-3p
and miR-16-5p in the group with good prognosis and the group with poor prognosis were analyzed as well as the
factors affecting the prognosis of children with RMPP. The prognostic value of serum miR-155, miR-23b-3p and
miR-16-5p in children with RMPP was analyzed. Results The relative expression level of miR-155 in severe group
was higher than that in mild group (P < 0.05), and the relative expression level of miR-23b-3p and miR-16-5p in
severe group was lower than that in mild group (P < 0.05). The relative expression level of miR-155 in the poor
prognosis group was higher than that in the good prognosis group (P < 0.05), and the relative expression level of
miR-23b-3p and miR-16-5p was lower than that in the good prognosis group (P < 0.05). Logistic regression analysis
showed that Organ dysfunction score 2 [OR = 5.129(95% CI: 2.111, 12.466)] and the relative expresswn level of
miR-155 [OR = 3.924(95% CI: 1.614, 9.535)], the relative expression level of miR-23b-3p [OR = 3.850(95% CI:
1.584, 9.356)], and the relative expression level of miR-16-5p [OAR = 3.777(95% CI: 1.554, 9.179)] were the risk
factors affecting prognosis of children with RMPP (P < 0.05). ROC curve analysis results showed that the sensitivity
of serum miR-155, miR-23b-3p, miR-16-5p, and their combination to predict the prognosis of children with RMPP
were 63.64% (95% CI: 0.408, 0.820), 72.73% (95% CI: 0.496, 0.884), 68.18% (95% CI: 0.451, 0.853), and 86.36%
(95% CI: 0.640, 0.964). The specificity was 70.89% (95% CI: 0.594, 0.803), 78.48% (95% CI: 0.675, 0.866),
72.15% (95% CI: 0.608, 0.814), and 91.14% (95% CI: 0.820, 0.961). And AUC were 0.725 (95% CI: 0.622, 0.827),
0.718 (95% CI: 0.604, 0.831), 0.710 (95% CI: 0.591, 0.829), and 0.923 (95% CI: 0.866, 0.980). Conclusion Serum
levels of miR-155, miR-23b-3p, and miR-16-5p are related to the severity and prognosis of RMPP children, and the
combination of the three is effective in predicting the prognosis of RMPP children.

Keywords: mycoplasma pneumonia; micorRNA-155; microRNA-23b-3p; microRNA-16-5p; refractory;

severity of the disease; prognosis
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K/

FEH 5149751
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1EM : 5'-GCGGGTGAGTCTTGCCTCTGGCG-3!
GAPDH 23
JZ ) : 5'-GCGTCTCGTATGTACGCTGGGGC-3'

1EM: 5'-GTGCCATCTGGGTCCGGTGG-3!
miR-155 20
K : 5'-GCGGTGCTGTGCCGCACGCTC-3!

miR_23h— 1EM: 5'-GTGCGTACAGGCGTGGCCTGGGC-3'
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7 miR-155 . miR-23b-3p . miR—16-5p K& K AH %} 25 &
IR, & i, 2 R A G L (P <0.05) ;
HE 4 BT miR-155 %l*ﬁxﬁ%ﬁi%‘j—h%ﬁ
2H , miR—23b—3p . miR—16-5p F& PR A % 6 ik - MK T
RAEL], W2,
22 HERFASHEARAEAREZRILE
101 5] RMPP & L+, 22 6 (21.78%) BJA AS KL,

%2 AEFIEEERERMPP £ JLME miR-155.miR-
23b-3p.miR-16-5p HEHERILELLE (x+5)

NS e 7R SN <) 7 R SN 1N o O 1A I o4
F AR 48R A A0 2 i LR KO X e, &
X B R, 22 BB TG E L (P>0.05) ; FilJa A
K45 WiE K441 8 LI PELOD-2 $F 4 i i L4
A CCIRBEA LR, & K, 2R A 50T
22 X (P <0.05); W5 A B 24 &8 )L # PELOD-2 i
g3 RFEC RV UK m TG R, A8
BTG R4 . W3,
23 WMERWFAHAEMERR4A M F mR-155.
miR-23b—3p.miR-16-5p B E 3t RiLE L&
G A R4 5 W B4 4 8L s miR-155 .
miR-23b-3p . miR-16-5p K& K AH X} R ik i L8, &8¢
Ko, 22 S A et L (P <0.05) ; fil Jg AS R 41
AL M E miR-155 K& A X 3= 18 7 F R R4
2H , miR-23b-3p .miR-16-5p K& K AH X 32 1k 5K T

HEL 39 174023  081+0.14  0.86=0.17 ERAFH, WE4,

RIE 62 132+021  1.05+0.19  1.14+021 24 RMPPREILFEEMEZHNEEZZS
HH 9.431 6.806 7.004 Logistic Bl Y3447

PAY 0.000 0.000 0.000

PARMPP (LTS ()5 R4 =0, A AR =1)

®3 TRARASTRERFAEALTHLLE

WRARYA 22 12/10 5.03+0.81 115.94 +2.05 21.04 £ 1.52 6(27.27) 6(27.27) 10(45.45)
e R A4 79 47/32 5.12+0.79 116.56 = 1.82 21.16+ 1.48 19(24.05)  21(26.58) 39(49.37)
Xz/ HE 0.173 0.470 1.375 0.334 0.130

0.677 0.639 0.172 0.739 0.937
TEARYL 17(77.27) 5(22.73) 38.79+0.36 4.05+0.53 10.43 + 1.31 14(63.64) 9(40.91)
TG R4 69(87.34) 10(12.66) 38.64 +0.32 3.51+0.47 9.52+1.24 35(44.30) 25(31.65)
xz/ tfE 1.380 1.892 4.634 3.007 2.575 0.661

0.240 0.061 0.000 0.003 0.109 0.416

IEENEE) 18(81.82) 20(90.91) 121.63 +3.59 33.05 £ 2.61 63.13+4.81 271.56 + 16.49
il B A4 51(64.56) 57(72.15) 120.14 £ 3.17 32.64 £2.45 64.52 + 4.59 289.95 + 18.43
X'/ vl 2.369 3.342 1.894 0.684 1.243 4230
P{H 0.124 0.068 0.061 0.495 0217 0.000
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W21 REF, . i microRNA-155, microRNA-23b—3p, microRNA-16-5p 5 ¥EA LRt S R AA 98 £ ) L it T B AR B T o 22

s
H;
w

A A R4l 192.35 + 15.47 124.09 + 11.63 3.07+0.41 19.67 + 2.85 48.63 +5.23 291 +0.38

e R4l 194.14 £ 16.25 126.75 +12.42 3.12+0.43 18.87 £2.63 29.86 +4.02 2.82+0.35

Xz/ . 0.462 0.900 0.487 1.239 18.086 1.047

PAH 0.645 0.370 0.627 0.218 0.000 0.298

*4 FREARASHERFHIMEmMR-155.mR-23b- JE . CCL17 . HMGB1 . 48 & 45 %y A 725 i (k{5 1
3p.miR-16-5p EF I RIZELLE (v£s) J RO ) L AT 2 TR 2 8 25 Logistic [ 1 4 47

(a =005, ,=0.10), 45 &K : PELOD-2 i 73
[OR =5.129(95% CI:2.111, 12.466)] . miR-155 [OR =
3.924 (95% CI: 1.614, 9.535)]. miR-23b-3p [OR =
3.850(95% CI:1.584,9.356)].miR-16-5p [OR =3.777
(95% CI:1.554,9.179) 13 Jy 5% Wi RMPP i )L i J5
B fak I E (P <0.05), WES,

A R4 22 181031  0.72+0.12 0.74+0.11
Tl R4F2H 79 1.39+022  1.02+0.18  1.11+0.19
t{H 7.202 7.361 8.716
P 0.000 0.000 0.000

Ky A A5, L PELOD-2 $F 43 . C Je W 3R 1 R4S &

*5 RMPPEJLMEZMREZR L EZEIZR S Logistic Bl S5

PELOD-2 43 1.635 0.531 9.481 0.000 5.129 2.111 12.466
miR-155 1.367 0.384 12.673 0.000 3.924 1.614 9.535
miR-23b-3p 1.348 0.329 16.788 0.000 3.850 1.584 9.356
miR-16-5p 1.329 0.254 27.377 0.000 3.777 1.554 9.179

2.5 Ii& miR-155.miR-23b-3p.miR-16-5p fii =~ A 70.89% (95% CI: 0.594, 0.803) . 78.48% (95% CI
N RMPP &JLFEHMMNE 0.675,0.866) .72.15%(95% CI:0.608,0.814) ,91.14%

ROC £ 4558 7%, 13 miR—155 .miR-23b=3p.  (95% CI:0.820, 0.961) , [t £ T [ #2351 A 0.725
miR—16-5p K =2 I 4 FU RMPP F8 )L 114 45k (95% CI: 0.622, 0.827) . 0.718 (95% CI: 0.604,
PE 43 1k 63.64% (95% CI: 0.408, 0.820) . 72.73%  0.831) .0.710(95% CI:0.591,0.829) .0.923 (95% CI:

(95% CI: 0.496, 0.884) . 68.18% (95% CI. 0451,  0.866,0.980). VL6 Fl& 1.
0.853) . 86.36% (95% CI:0.640, 0.964) , ¥ 5 1E 7 51

%6 IniEmiR-155.miR-23b-3p.miR-16-5p il RMPP & JL WS 8 %BE > 17

miR-155 1.61 63.64 0.408 0.820 70.89 0.594 0.803 0.725 0.622 0.827
miR-23b-3p 0.89 72.73 0.496 0.884 78.48 0.675 0.866 0.718 0.604 0.831
miR-16-5p 0.91 68.18 0.451 0.853 72.15 0.608 0.814 0.710 0.591 0.829
BA - 86.36 0.640 0.964 91.14 0.820 0.961 0.923 0.866 0.980
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RMPP (& LTS , A B T i PR S i 5 46 25 49y, 3k
FEVRIG YT BT AL AR, H ET I R i B = 50
RMPP i L5 () =5 8048 br o

miRNA 2 5 A4 i 38 56 . 501k 8 T 4 5L
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RMPP (LW 1E" " AT 45 R o, HAEA 1
miR-155 5& A AH X 3R 35 & & T 520 41, T miR-
23b-3p . miR-16-5p % A A XF %35 &Ik FRRIEA,
Ui W 135 miR-155 . miR-23b-3p . miR-16-5p /K 3F- 5
RMPP & LW 16 A K . ZHEZEH Logistic 7] 15 7>
Mra§ A 7R, PELOD-2 P43 .miR-155 .miR-23b-3p ,
miR-16-5p J& 5% i RMPP & LTS () i 6 [F &K, 42
7R I EE T I miR-155 . miR—23b-3p . miR—16-5p
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%) B L L R, AR I 23 T SO U RE Y i
PERE I, 10 R AR Y 8 W] S BUR AR N R
VRN I =R TR s N = E W e g aya s

B, B — A 305 Al AL 2L, BEAM R A 2R R 2
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G| R U — 2 . miRNA A] G i
REL U7 41 B 32 A1 5 G 6 vp 5 5 PR o ) 7 46
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miRNA T B B 2 38 2o 42 i) v A 40 35 0% 3 4
B B 9 RE 3o T2 0 A AR AR 5 SR I T ™ i 4 Uk g
(0 B 8 IV o miR-155 242 R [N 15 5 19 2 E X
INE A G BRI Y ), S5 50 R R N M R
(4 9815, miR—155 & 35 T I 0] 10 i Ji 988 3R 28 I 7 -
o (tumor necrosis factor— o, TNF— o ) 3% 35 , M\ 1 BH Wt
TNF- o —~NF- B il 51 & (4 2 E S I, 11 miR-155 5
238 W AR HE TNF- o 3235, B AR HL AR %0 32 D) g, 42
B R E F N, UE G 52 I RMPP A LR 1% M WS o
JIN 252U 5% 4 36, MPP & L IfL 7% miR-155 5 % %
ik, [ B A7 7E 58 0E RN A 25 AL 00 o XU S PIRIE 5T
s, 3 miR-155-5p AT I8 /0 A P il 5 16 40 G )
M1 4% Ak, DA T 93k 72 iHvK p—exo 3% iHVKp 5 5 B9 i i
P AT o

miRNA [ 2 {7 76 T £ Fh A4 LR A Y iR
JFHEAH#A LRSFRFS L EEMIG R E 4
FET- S M AE AP R B AR A T AR R
R EVER . miRNA fe 2 DI RE 2 — 7R Y
G 8 1 B TP A AL S8 R PR R I M e R
N B3 A LY R S A S T A B R T R
5 o miRNA A] DL 43 b 21 FR Sk S 06445 1) /)N 4 if A1 3
W 4 A FR BT R G S A I R B s A
454, TE MU A% B O T A At 4 M b, AT
P 17 L P 3k . miR-23b-3p A] 1 1 #0395 T
R R, WH T PR W R A Ak
miR-23b-3p ] il o 1A 5 A A Y 2 BE Ok 5 e
RMPP LG %8 2 58 1Y 1E # 7, miR-23b-3p t 7]
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25 b TR, Il miR-155 . miR—-23b-3p . miR-
16-5p 7K °F- 5 RMPP i L 5 ™ 5 2 B M Wl A1
¥, = F WA I RMPP HB LTS 2CRE R 4F . A
W8 JE 22 Ak Shy 18 BUREAS B A7 B, B L BRI U
8 HA — o R B 0F 5% 45 SR T BB A7 A — 2 I
fa , i WITY 5 B8 22 KRR A i 1 JE Al 5 1 IR BF 5% 58
HAM RS, P RR LT 2 &5 fEHEN KT
i B2 W RMPP 35 1% B BF-Ak 1) -

& £ X B

[1] MIYASHITA N. Atypical pneumonia: pathophysiology, diagnosis,
and treatment[J]. Respir Investig, 2022, 60(1): 56-67.
LI M, WEI X, ZHANG S S, et al. Recognition of refractory

Mycoplasma pneumoniae pneumonia among Myocoplasma

[2]

pneumoniae pneumonia in hospitalized children: development and
validation of a predictive nomogram model[J]. BMC Pulm Med,
2023, 23(1): 383.

HE Y S, YANG M, LIU G, et al. Safety study of moxifloxacin in
children with

[3]
severe refractory Mycoplasma pneumoniae
pneumonia[J]. Pediatr Pulmonol, 2023, 58(7): 2017-2024.

&S, IMAIDE, 1RT5, % . % SAA . HC-gp39 K SFAGI 71N
JUMETA M 4 32 S (A il ¢ T A o 9 187 FH AN (L5 [0, e
R FRA, 2021, 33(9): 69-73.

ZHANG D Q, PAN F, ZHU M J, et al. Exosomes derived miR-

[4]

[5]
362 exacerbates pneumonia by increasing Interleukin-6 via
targeting VENTX[J]. Environ Toxicol, 2023, 38(10): 2298-2309.

[6] LIAN J, ZHU X X, DU J, et al. Extracellular vesicle-transmitted

miR-671-5p alleviates lung inflammation and injury by regulating

the AAK1/NF-kB axis[J]. Mol Ther, 2023, 31(5): 1365-1382.

[7] ZE8, PR, X 2 45 IS 1/ RNA-155 KAl il 98 32

13

JEAAR it 9 F5 U B9 A (0 (9] T IR RR R 45 4 2% G, 2021, 20(10):
909-915.
PALLESCHI A, GAUDIOSO G, EDEFONTI V, et

potential

al.

[8]
Bronchoalveolar  lavage-microRNAs  are novel
biomarkers of outcome after lung transplantation[J]. Transplant
Direct, 2020, 6(5): e547.

[9] EYILETEN C, WICIK Z, SIMOES S N, et al. Thrombosis-related

circulating miR-16-5p is associated with disease severity in

patients hospitalised for COVID-19[J]. RNA Biol, 2022, 19(1):

963-979.

[10] A AR [ 5 DA @ e B2 . JLEE 48 SRR it ¢
YT 48 B (2023 A AR (). 1 BR 3L AT 8 2 A% Yl 2 2 i
2023, 50(2): 79-85.

[11] GUO H X, LIANG ] Y, LIN H W, et al. Differentiate clinical

characteristics between viral pneumonia and Mycoplasma

pneumoniae and nomograms for predicting Mycoplasma
pneumoniae: a retrospective study in primary hospitals[J].
Pediatr Infect Dis J, 2023, 42(12): 1035-1040.

[12] QU J M, ZHANG J, CHEN Y, et al. Actiology of severe

community acquired pneumonia in adults identified by combined

detection methods: a multi-centre prospective study in China[J].

Emerg Microbes Infect, 2022, 11(1): 556-566.

[13] LIJQ, LUU L D W, WANG X X, et al. Metabolomic analysis

reveals potential biomarkers and the underlying pathogenesis

involved in Mycoplasma pneumoniae pneumonia[J]. Emerg

Microbes Infect, 2022, 11(1): 593-605.

TRAMR, REFRTE, e, 4% . MY IL-6. RANTES 5J)LEAMER

P A8 S JFAR I 28 1 G ZR [0, AR AR B A, 2023, 21(4):

619-621.

JKSRIE, WIMH, B, 4 LB ERE N A LI 4 PR R T B RNA

S R 5 WA IR YT 45 R B A DG PET]. AR BB,

2023, 21(5): 740-743.

YINLL, MAY J, WANG W L, et al. The critical function of

[14]

[15]

[16]
miR-1323/116 axis in children with Mycoplasma pneumoniae
pneumonia[J]. J Pediatr (Rio J), 2021, 97(5): 552-558.

[17] WANG Z, CHU C, DINGYY, et al. Clinical significance of serum

microRNA-146a and inflammatory factors in children with

Mycoplasma after  azithromycin

treatment[J]. J Pediatr (Rio J), 2024, 100(1): 108-115.

BE5EEE, AR, R . A SRR 58 £ LMY miR-126 BEA

miR-138 K- B (9 FOI A (L (9], #1255 4, 2023,

20(24): 101-104.

SR, AN, BRI . il 98 S D A R Y 75 k2 i S8 L i v

1 miR-424-5p F1 CX3CL1 3 35 7K V- K 55 101 Ji5 150 I 44 {0 oF

FE[I]. BUCKI PR 2424, 2023, 38(4): 100-104.

WANG J C, GUO C Y, YANG L X, et al. Peripheral blood

pneumoniae  pneumonia

[18]

[19]

[20]
microR-146a and microR-29¢c expression in children with
Mycoplasma pneumoniae pneumonia and its clinical value[J].
Ital J Pediatr, 2023, 49(1): 119.

[21] GAO P J, WANG J, JIANG M, et al. LncRNA SNHGI6 is

downregulated in pneumonia and downregulates miR-210 to



FpIE AR ek

i34 %

[22]

[23]

[24]

[25]

promote LPS-induced lung cell apoptosis[J]. Mol Biotechnol,
2023, 65(3): 446-452.

JIN'Y, XUE J, RUAN M R, et al. Expression of serum miR-155
in children with Mycoplasma pneumoniae pneumonia and its
role in immunity to Mycoplasma pneumoniae[J]. Infect Drug
Resist, 2021, 14: 1273-1281.

XU Y H, ZHANG C Y, CAI D N, et al. Exosomal miR-155-5p
drives widespread macrophage M1 polarization in hypervirulent
Klebsiella pneumoniae-induced acute lung injury via the MSK1/
p38-MAPK axis[J]. Cell Mol Biol Lett, 2023, 28(1): 92.

GRS, VT, TR, %F . R AR IR E LEF1-AS1/miR-23b-
3p 43T Al G i i 8 S SR TR 5 S A L - S AR B P ). S
2ZRiR, 2022, 38(1): 15-21.

GALVAN-ROMAN J M, LANCHO-SANCHEZ A, LUQUERO-

14

BUENO 8, et al. Usefulness of circulating microRNAs miR-

146a and miR-16-5p as prognostic biomarkers in community-

acquired pneumonia[J]. PLoS One, 2020, 15(10): €0240926.
(5KPUTE 2

A5 AE: RAEEE, B4R, E i, 45 . 1l microRNA-
155, microRNA-23b-3p., microRNA-16-5p 54EiA MMt 48 s2 JF A
Jiti & 6 Lo 175 7= B R B e S B R AR D).+ R AR AR e,
2024, 34(21): 7-14.

Cite this article as: WU K P, WEI J F, WANG L N, et al.
Relationship between serum levels of microRNA-155, microRNA-
23b-3p, microRNA-16-5p and severity and prognosis of refractory
mycoplasma pneumoniae pneumonia in children[J]. China Journal

of Modern Medicine, 2024, 34(21): 7-14.



