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Value of serum microRNA-155 level in evaluating prognosis of Mycoplas-

ma pneumoniae pneumonia

LI Min', SUN Xiao-min®>, ZHAO Er-yao', ZHANG Lei' , DONG Li-li' (1. Department of Re-
spiratory Medicine; 2. Ward-1 of General Internal Medicine Department , Children’s Hos pital
Af filiated to Zhengzhou University, Henan Children’s Hospital , Zhengzhou Children’s Hos-
pital s Zhengzhou 450000, China)

[Abstract] Objective To investigate the expression significance of microRNA-155 (miR-155) in peripheral blood
of children with Mycoplasma pneumoniae pneumonia (MPP). Methods Children with MPP who admitted to a hos-
pital from December 2016 to June 2019 were selected and divided into common MPP group (CMPP group) and re-
fractory MPP group (RMPP group), according to whether there was extrapulmonary injury, children with RMPP
were divided into extrapulmonary injury group and non-extrapulmonary injury group; miR-155, interferon-y (IFN-
v) and interleukin-4 (IL-4) in peripheral blood of children in different groups were detected and compared. Results

There were 136 children with MPP, 80 in CMPP group and 56 in RMPP group; among children with RMPP,
there were 25 cases in extrapulmonary injury group and 31 in non-extrapulmonary injury group. Levels of IFN-vy,
1L-4 and miR-155 in RMPP group were higher than those in CMPP group, IFN-y/IL-4 was lower than those in
CMPP group. differences were all statistically significant (all P<Z0. 05); miR-155 level and IFN-y/IL-4 in RMPP

group was negatively correlated (= — 0. 307, P = 0. 021); the area under the receiver operating characteristic
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(ROC) curve of miR-155 for diagnosis of RMPP was 0. 742, and miR-155 was an independent influencing factor for

RMPP; compared with the non-extrapulmonary injury group, levels of 1.-4 and miR-155 in extrapulmonary injury

group increased, and IFN-y/IL-4 decreased, differences were all statistically significant (all P<C0. 05); the level of

miR-155 and IFN-y/IL-4 in extrapulmonary injury group was not correlated (P>>0. 05); the area under the ROC

curve of miR-155 for the diagnosis of RMPP complicated with extrapulmonary injury was 0. 724, and miR-155 was

an independent risk factor for RMPP complicated with extrapulmonary injury. Conclusion

miR-155 is highly ex-

pressed in peripheral blood of children with RMPP, which is closely related to T lymphocyte balance, and has cer-

tain diagnostic value for the diagnosis of RMPP and the early identification of extrapulmonary injury.
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B GAFRHE O BILIRAE ER B X 2 R Je
JE ARG T AF B 565 8 LI A 5 92 FLBR 24 )P i
RGP ) MPP 2R s Q4 IR <14 20
A Bt TR AT 25 [ B R AR T BRI R 2R B AR R
BIT s ORI R e . HEBRARE : OBR A B LR
W Wity S O W W T J e A i 5 s i R Ml A R
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IERRIT 7 d LA b I PRAE 52 3 AP RS2 & 4 il

refractory Mycoplasma pneumoniae pneumonia; miR-155; IFN-y/ IL.-4; extrapulmonary injury

ERSAR A Wos M HE 48D 43 % il MPP 41 fl RMPP
. PR R AT B ]2 & & A il A A% . K RMPP
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i MPP 41 80 4] ,RMPP 4 56 f] ; RMPP g L+ fiifi
AN 25 ), TCRl M AL 31 B

2.2 i@ MPP 5 RMPP —fx % # & % 1 & 35 47
sodx PRAL R L — M TR X L S e bR LA R
7~ RMPP 4 #4 #¢ . WBC, N% . ESR, CRP, LDH,
AST . ALT.IFN-v,1L-4, miR-155 7K F DL & 1%
ey s FEOR il 278 1) A L R 3 i R MPP 4,
IFN-y/1L-4 & T8 MPP 241, 2 S 44 5 it % &
(¥ P<0.05), W1,

F 1 %@ MPP 5 RMPP 41 )L — B i R 88t A 55 50 % 45
T b3
Table 1 Comparison of general clinical data and laboratory

markers between children in CMPP group and RM-

PP group
5l MPP 4 RMPP 4

I = 2 iz P

g (n=180) (n=56) v
AP ) 4.24+2.16  4.50%£2.20  0.692  0.490
51 34/46 23/33 0.028  0.868
B /2, i)
PR (D 6.96+2.24 8.38+2.46  3.478  0.001
g (C) 38.98+0.89 39.02+0.95 0.211 0.833

WBC(X10°/L) 10.08%1.45 11.01+£1.70  3.419  0.001

N% 54.54+6.24 58.77+8.00 3.460 0.001
ESR(mm/h) 13.85+3.25 15.18+2.93  2.443 0.016
CRP(mg/L) 10.45£2.50  11.82+2.63  3.091  0.002
LDH((U/L) 310.70£46.73 333.91+£52.44 2.710 0.008
AST(U/L) 31.80+12.28 37.10+13.59 2.373 0.019
ALT(U/L) 27.95+5.97  31.91+7.28 3.473  0.001
IFN-y 73.12+8.47  76.69+12.47 1.989  0.049
(pg/mL)
1L-4(pg/mL) 35.34+5.57 43.73+6.98 7.782 <0.001
IFN-y/IL-4 2.09+0.24 1.77£0.23  8.001 <<0.001
95 A5 TR A 5.060 0. 080
[ Y]

Vagill 29(36. 25) 25(44. 64)

e 23(28.75) 7(12.50)

BT 28(35. 00) 24(42. 86)
it s 29(36. 25) 36(64.29)  10.377  0.001
(%]
Jifi 552 7% 5(6.25) 14(25. 00) 9.636  0.002
[ (%]
miR-155 1.15%0.29 1.45£0.33  5.576 <<0.001

(/U6)

2.3 RMPP # )L miR-155 k¢ %5 Thl/Th2 & % %
FRAT 0GR KM AT AHSCME 4 BT 45 R R : RMPP
AL miR-155 K F- 5 TFN-v/TL-4 2 A (r =
-0.307,P<<0.05), 5 ESR.CRP, WBC & IF # %
G B4R 32K 0. 2730, 409.,0. 322, %) P<<0.05), 53
Mg FR TCAH M (B P=>0.05), W32 FIE 1,

%2 RMPP # )L miR-155 55 Thl/Th2 J % JE 45 5 1 4 56
P53 B
Table 2 Correlation between miR-155 and Th1/Th2 as well

as inflammatory markers in children with RMPP

T4 H r P

IFN-y/1L-4 -0.307 0. 021
IFN-y -0.229 0. 090
1L4 0. 031 0.821
N% 0.258 0. 055
ESR 0.273 0. 042
CRP 0. 409 0. 002
LDH 0. 220 0.104
AST 0. 064 0. 641
ALT 0.113 0. 405
WBC 0.322 0.015

2.4 RMPP &)L % B & logistic B )2 547 LI
JLEA N RMPP R RAR B AR 1 g 2 74
b GAFE \WBC.N% \ESR.CRP,LDH,AST ,ALT,
IFN-v . IL-4, IEN-y/IL-4 . miR-155 . §% 1% 2 Jiq Jps f
il SR i S AR e B A A o oy 2R AR
)N A&, #E AT 2 R logistic [ 43 Hr, 45 5%
R IGEE L CRP, LDH, IL-4, miR-155, ifg & FH i %
Jifi 5% 742 & RMPP (% ik 57 g | R &R (1 P<<0. 05),
W3,

2.5 miR-155 s RMPP & # ¥ M 14  % F ROC
M4k 43 BT miR-155 % RMPP {2 ki i i . 25 31 5
78 :miR-155 2 W RMPP 1y i £k F i fL (AUC) Ky
0. 742, JUBFRELHR 0. 411 AT E R 1. 2,58 7
JEE F R AUE 4 K 78. 57 % .62, 50% , #E7R miR-155
Xf RMMP HA —EizWiiE. WK 2.
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Figure 1

&3 RMPP BILL K& logistic [IH 7347

Table 3 Multivariate logistic regression analysis on children

with RMPP
it { B Waldy>  OR P 95%CI
WA 3.257 17.750 25.959  <C0.001 5.706~118.099
CRP 1.726  6.814 5.616 0.009 1.537~20.518
LDH 2.834 12,840 17.019 <<0.001 3.611~80.210
IL-4 2,651 13.730 14.173 <<0.001 3.487~57.614
miR-155 1.748  6.039 5.743 0.014 1.425~23.150
e s AR 1.996  7.370  7.362 0.007 1.742~31.114
i 52 A5 2,206  4.791  9.077 0.029 1.259~65. 417

2 miR-155 % 5|3%5@ MPP Fl RMPP ) ROC fh £k 43 47
ROC curve of miR-155 for differentiating CMPP
and RMPP

Figure 2

2.6 RMPP &ILA G & 5F M Sh R4 09 — i & 06 R
FA e G IF K AEG IR A RMPP (8L
— R GERE B S A A LA A R s il A 4545 4
B )L WBC,N% ,ESR,CRP,IL-4, miR-155 7K Lk
B AG 2 it 52 78 1) R A= L A9 ¥ w8 1 I i A1 45 43 441 A

Correlation between miR-155 and Thl/Th2 as well as inflammatory markers in children with RMPP

JL S TFEN-y/TL-4 fIG T JC il 4045 49 20 . 2 5 394 42 it
M L(H P<<0.05), WFE 4,

& 4 RMPP 5 If i s 5 41 5 HE & JF Tl S0 453 497 240 38 L 52

BB
Table 4 Comparison of data between children in RMPP

combined with extrapulmonary injury group and

non-combined with extrapulmonary injury group

S iﬂ?ﬁ%{? il Hfﬁ(il\ iﬁz{?)éﬂ . =
AEH () 4.3541.91 4.68+2.55  0.547  0.587
5] 16/15 17/8 1.536  0.215
(5B /4. )
HR(D 8.13+2.59 8.68+2.30  0.830 0.410
Bl (C) 39.214£0.95  38.78+0.91 1.704  0.094

WBC(X10°/L) 10.59 £1.65 11.53+1.64 2.122  0.038

N% 55.48+7.06 62.86+7.27  3.840 <<0.001
ESR(mm/h) 14.30+ 2,82 16.28+2.74 2,648 0.011
CRP(mg/L) 10.88 £ 2.17 12.99+£2.72  3.230  0.002

LDH(U/L) 323.29+%45.66 347.08£58.06 1.717  0.092

AST(U/L) 35.29%£12.56 39.35+14.71 1.113  0.271
ALT(U/L) 30.49£7. 41 33.66£6.86 1.642 0.106
IFN-y 74.77+£11.95 77.78+£12.69 0.912  0.366
(pg/mL)
1L-4(pg/mL) 41.11£5.81 46.45+7.51  3.005 0.004
IFN-v/1L-4 1.82%0.20 1.69%£0.24  2.206 0.032
R 1.477  0.478
[HCY]

el 16(51.61) 9(36. 00)

e 3(9.68) 4(16.00)

LA 12(38.71) 12(48.00)
e s R YR 20(64.52) 16(64. 00) 0.002  0.968
[ ]
il 52 AR 4(12.90) 10(40. 00) 5.419  0.020
Y]
miR-155 1.33£0.29 1.59+0.32  3.157 0.003
/U6)
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2.7 RMPP & 3 A 5F 8 4 % )L miR-155 K -F 5
Thl/Th2 & X sz 45 47 69 48 X o A7 A &40 #r
45K WIR : RMPP & - ili b2 45 8 )L miR-155 7K
5 Thl/Th2 J 4 4iE 48 br Jo Al G () P=>0. 05)
W5,

&5 RMPP & IF )il 4h i 45 )L miR-155 5 Thl/Th2 & %
S F8 B 14 AH DG M 43 A

Table 5 Correlation of miR-155 and Thl/Th2 as well as in-

flammatory markers in children with RMPP com-

bined with extrapulmonary injury

i H r P
IEN-y/IL-4 ~0.204 0.328
IFN-y =0.394 0. 051
114 0. 198 0. 342
N% 0. 000 0. 998
ESR 0. 061 0.771
CRP 0. 288 0.163
LDH 0.237 0.253
AST 0. 065 0. 756
ALT - 0.257 0. 215
WBC 0.375 0. 065

2.8 RMPP & 5f M sh 845 &)L % B % logistic =
Ja A DL RMPP LS & G FF il o 4 2 R A2
HOHAK 4 P 2R AR (WBC,NX%  ESR,
CRP.IL-4 . IFN-y/IL-4 . miR-155  Jili 52 4% , 1 & %% B}
P B A o — o KA RD S AR R i T 2 A
% logistic [[H #1245 B B8 NY% IL-4,miR-155
J& RMPP & Jf fiti 0453 15 14 il 57 f B Rl R (33 P <<
0.05), WFEo,

% 6 RMPP G Mish it 8 JLEZ K logistic [8]H 43 #7
Table 6 Multivariate logistic regression analysis on children

with RMPP combined with extrapulmonary injury

gE| B Waldy> OR P 95%CI
N% 3.280  8.141 26.565 0.004 2.792~252.763
IL-4 3.819  9.272 45.558 0.002 3.899~532.273

miR-155 2,776 9.273 16.054 0.002 2.689~95.842

2.9 miR-155 # RMPP A% 4h 41 45 69 4 W5 9 {4

miR-155 X%} RMPP Jili M5 47332 Wi fir {H 19 ROC i £k
A3 A 45 R - miR-155 2 W RMPP fili b 452 455 19
AUC R 0. 724, B3 E N 0. 470, xR S E R

1,41, 0 5 B RN A 4393 R 76. 00 %0,70. 97 %, 31
78 miR-155 7K % RMMP fili 4t 15 H A5 — & R

B 3 miR-155 2l RMPP i L2 & & I Bl 4h #5145 19 ROC
1 £& 43 #r

Figure 3 ROC curve of miR-155 for the diagnosis of chil-
dren with RMPP combined with extrapulmonary
injury

3 Wig

H AT MPP i1 & #5 BIL i i A W18 . (BB 52 38
W B RAE SN Je S 2k i 5 MPP i & A= Lk
JEAHG . EAERFSES R miRNA 75 8 #2 2 Fh g i
PR B 922 IO 287 LI S AH 6 S TR 7 ) 3k bk 4 ol B
HIAEM . miR-155 J& M & ) £ ) fE miRNA Z —,
25 Bk i A Tk A Y A AR T
CD4" ,CD25" \Th1 55 T ik U 20 10 14 56 32 410 o) S iz
hOREEZEN .S 5 R KA K. HH T
FA ) 2T fili 98 (IR FT 485 SR AR —L100 L Bl e A
WF5E & B miR-155 18 f 52 il ¢ %2 &)y JL I3 o g 55
NP AR SB[ - S R VA N v
{0 Yang 55" i 58 2 B, miR-155 76 fili & (B # A
& M #E Bk W ( bronchoalveolar lavage fluid,
BALE) ik ik . K45 F 5% 2 W, miR-155 7£
MPP & LA i m R ik, Wik, ¢ F miR-155 5
it S e M B o ) KA 5 ik — 2B ST . ABIES
4558 s RMPP (8 LA A Il miR-155 7K i % i T
¥ il MPP, B RMPP [l 57 i B N 3R 5 R 48
Mgt 4R —8 [FE ROC £k 4347 78 miR-155
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X RMPP (142 B H A 48 1 R 5 (62. 50 %) F
SERE(78.57%) . 378 miR-155 %f RMPP H A5 — &
IR TR E

CD4" [CD25" K CD8™ % T ik E% 41 fitg £ il & 52
Ji AR SRS J5 ) B A SN T A7 T B AR (R,
W, CD4 " iz Ho 20 Mg IR 7 A0 AR 1 D e 9 R [A] AT 43 Thit
F1Th2 Wi Fh, Thl 43 W IEN-y B+, ifii Th2 48 M 43
W TL-4 PR, DA i ) TFEN-/TL-4 Hp (i R LR
BUA Th1/Th2 40 g # R IEH &4 T Thi/
Th2 20 Mg b F ) 2 F 5 - DL 4 RE LA IE 5 1 5 T
fie. Th1/Th2 fy2& M5 i 48 i 45 4% . MPP %% %
Fof il 05 0 RE 20 1 & AE R R MIA O, Bl
F5EE " EUESEAS [R) 26 R AS [l 17 (19 MPP jR L 7E
Th1/Th2 G & FAAEES . 2HEEIREK
U MPP g L BALF o 114 K S 1 11-4/
IFN-y 9] & & TR & &L i8] MPP & )L BALF
FREEES Th R RERF -4, F 5%
Thi1/Th2 s B . B WF 87 5 0F 98 & 30 & )
MPP &)L BALF FifiL % o 1L-4/TFN-y HAE ) B 3%
AT XARERYEIL, U] E MPP &L TR
Th1/Th2 & fif, A BF 58 45 R B 7, RMPP & L
IEN-v IL-4 K- B8] & 5 7% MPP & )L, IFN-y/
IL-4 B B ALF %8 MPP &L, #&7~ Tht 1 Th2 4f
MM fr 28 2 I F] BE S 5 RMPP (1) & i 7, 5 904 BF
T REEA —F ., AiEdE B MPP & LA i
miR-155 7K ¢ 5 Thi1/Th2,CD3" ,CDS" % ik [ 41
MoK P AORE O, 5 R AE B 2 IEAH G, HE I miR-
155 XF T 9t EE4 200 6 0 70 11 1 4 1T BB e o 5 5 R E 92
W I BL . A 58 45 SR &k B RMPP & L miR-
155 5 Th1/Th2 & i/ %, 5 CRP 45 & 4F 48 br 2
TEARSE PR HE miR-155 ] BEJE 5 5 m T ok B2 4
i S 9% i TR - 7K SF- 5% e 20 SR 0 R R, T S 5
RMPP 1 &5 i Fe

B N AMF 9T R 3E .50 % L i MPP B L4
G IF AN A B AR TE AL R GE O L R SE L LR R
g8 W R R G 5 o RMPP (8L A48 45 %
AR T MPP L. {H H AT % F RMPP
B I il Z0 45493 %) ¢ s BIL D i AN BT A HG ] RE 5 i 48
YRR EIEAE T R BTG A & iz Yihe
PAA &, AR KB miR-155 5 ili ¥ %<
i & I Bt A 3 1) & A2 O B miR-155 7 RMPP
B I It A 45 v B AR N TE R . DR AR BE S S T
7 RMPP & J3F A G JF fifi 40 458 45 8 JL A miR-155
KA 45 1 s RMPP Jifi 64 £ 8 JL miR-155 7K

- B T AR A5 4, & RMPP & 9 fiti M 461
T3 57 fE B PR R L 278 miR-155 5 RMPP & Jf: Jiifi
HMB I KA B DI 5 . R ROC #2840 07 i m
miR-155 % RMPP & 3f fiti 4b 41 143 1 12 Wi B A 3¢
[ 2 B (70, 97 %) FFE S (76, 00%6) . B I,
miR-155 A §E iy RMPP . #34 J7 F1 #i i RMPP
SELI SN 05 & AR BT AR A ) A AEE i . (HAS
WFFEAH A 23 A s o il S0 451 43 28 L Y miR-155 7K
55 Th1/Th2 $5 45 JoAH &M, #E D miR-155 7] BEAS /&
g Thi/Th2 -5 2 5 il S5 05 1 & A Ho 5| i
GBI BIL AT 75 32— 20 98 A BE AR B DD 4508

25 i AR ESEIN S miR-155 76 RMPP f# L
SR JE L R ek 5 L Th/Th2 45 % 40 A ¢
X RMPP 2 K K 45 I il A1 463 45 04 B2 309 10 00 B A —
FE W TN AN AE . B A 5% S /N AR B v B 5T i
FHF I R A — 22 Jay BR A o PRI 3 5 1 R T4 3% iF
— Y KRBT Z PO

(& % x #k)]
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