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Predictive values of peripheral blood WBC,ESR and CRP levels for liver damage
in children with refractory Mycoplasma pneumoniae pneumonia
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Abstract : Objective To analyze the predictive values of peripheral blood white blood cell count (WBC) ,e-
rythrocyte sedimentation rate (ESR) and C-reactive protein (CRP) levels for liver damage in children with re-
fractory Mycoplasma pneumoniae pneumonia. Methods Totally 268 children with refractory Mycoplasma
pneumoniae pneumonia admitted to the hospital from July 2018 to March 2022 were enrolled as the research
group,and 256 healthy children who underwent health examination in the hospital during the same period
were enrolled as the control group. The levels of peripheral blood WBC,ESR and CRP in the two groups were
detected and compared. In addition,the children in the research group were divided into the concurrent group
and the non-concurrent group according to the situation of liver damage, and the levels of peripheral blood
WBC,ESR and CRP in the two groups were compared. Logistic regression analysis was used to analyze the in-
fluencing factors of liver damage in children with refractory Mycoplasma pneumoniae pneumonia,and the re-
ceiver operating characteristic (ROC) curve was used to analyze the predictive values of peripheral blood
WBC,ESR and CRP levels on liver damage in children with refractory Mycoplasma pneumoniae pneumonia.
Results The levels of peripheral blood WBC,ESR and CRP in the research group were higher than those in
the control group (P <C0. 05). The incidence rate of liver damage in children with refractory Mycoplasma
pneumoniae pneumonia was 14. 93% ,and the levels of peripheral blood WBC,ESR and CRP in the concurrent

group were higher than those in the non-concurrent group (P<Z0. 05). Fever process, pleural effusion, myocar-
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dial damage,D-dimer data and the levels of peripheral blood WBC,ESR and CRP were the influencing factors
of liver damage in children with refractory Mycoplasma pneumoniae pneumonia (P <C0. 05). The sensitivity,
specificity and area under curve (AUC) of the combined prediction of peripheral blood WBC, ESR and CRP
levels for liver damage in children with refractory Mycoplasma pneumoniae pneumonia were 95. 00%,78.51%
and 0. 902 respectively,and the sensitivity and AUC of the combined prediction were higher than those of the
single prediction (P<C0. 05),but there was no significant difference in specificity between combined prediction
and single prediction (P>>0. 05). Conclusion Compared with healthy children, the levels of peripheral blood
WBC,ESR and CRP are higher in children with refractory Mycoplasma pneumoniae pneumonia,and they are

the influencing factors of liver damage in children with refractory Mycoplasma pneumoniae pneumonia, and

they have certain predictive value for the occurrence of liver damage,but the combined predictive value of the

above three factors is more valuable.
Key words: white blood cell count;

Mycoplasma pneumoniae pneumonia; liver damage

MEAPE T 58 3 T AR il 48 J2& — el I 24 il 4% S
A TR R 5 | R ) SR e P P W 2R 98 5 5 » IR 28 A L 1) O
Ml 4 S AR il o FBOL TR K, B 5 5 BOIR PR M il 4R
VA 2 M A R L AN 5K A, M 2 e AR LY B o0 fi
FES L BRI T A X I P A e S D A i 4 s R aft
Jie L e PR BB 20 SO 5 i kA AR il A O
RAES . IF &R E A L 2 5 B & B i
Z A 0 Xk A AR, ™ 2 AR LY
R T o R, R R A AL M A M Al R S A
Jiti 5% B LT 458 5 & A IXUB: 19 4 56 38 A LA 38 S I R T
PEAEZEE L. CAVFR LI, IR FF A gt
H CWBO)AE by 3% 46 I 1 5 B 48 A5, WBC AT 48 7R il
S TR ARl 4% 1 7 R 5 6B 12 Bl A% I AR LT
2121 W TR 28 (ESRO W] Sz i FL 55 1 4 g K F-, Ho e e
— B bSO AR O & E B R A C OB R
(CRP) & S5z W Jifi 48 3 Ji A4 il 48 ™ i 7 B % Jils &b 43t 35
() BUER A8 b A2 T A 20 kA A8 43 B, HG KO SR T
B R R T E A T R 7 T R R ) A 3 1 Al
2SRRI 48 £ LI & 43 3 1 T &4 e A etk —
BBV, BT UL AHESE BEHL 268 5 ME TG 1 il 48
it 98 £8L 38 3 A6 1 J& 1 WBC L ESR.CRP /K-,
PRVT bk B 55 4 36 P il A S T AR il 92 B LI &I
P E R L O 4 A HER A SO AN E B 7E R I IR T
7 T P il e S SRR il e RR LT 8 1 A R R AR
WK, BREW T .
1 BERE5RH%
L1 — B oeRl A 98 2 AR B 40 B 2% B & o it
i K 2018 4 7 H & 2022 4F 3 H ARG H 268 1)
MEVAPE I 28 S AR Il R R LA AR SR B R R SR 4.
T A 3 B TR) 00 AE AR B ARG 9 256 451 4 B L B 35 Ry
MR, A5 4l 187 fi], % 81 fl; AF- it 3~10 %, °F
¥1(6.89+1.02)% , XFRELH Y 159 #i]. % 97 fil ; 4 #%
4~12 % FI(7.071.25) %, PHLEVER L AF I8 14

erythrocyte sedimentation rate;

C-reactive protein; refractory

S LG H B L (P>0.05), WARHE: (DTH
BILBFFA O 28 L AR R h IR 45 5126 %
FALPL2017 ARl 22 ) ) v S T B 26 14 32 W B o
() BILA R NEREPUH 25 Y897 1 J8 5 W 1 o 4
HEELF G RAE R N, BILI A TRegm AR A, B
I8 5 AR 2 UL v 5 FE XA ST I il S AR B SE 5 (3) FRUL Y
2 VR HABEHT R Pk v 7 R 25 . i
BRbRE . (1) A H12 MR 5 (2) 7778 B 52 0 W3l Bk e
(3) & ITA H i e B A o 2R 90 5 (4D & JF A HoAb s
SRR 5 (5) BEAE A B E L0 45 JIE 25 D) e B 155 (6)
G 1A 7 R e K T IR 25 BT B0 R 5 (7 K
IR FH G 2 10 ) 351 . Az 3k L 3 K R 35 0 e ik vk B
I BE N E.

1.2 ik

1.2.1 BORMGCSE RAsFr kil (1) ad s LA i
N AE e 390 ) 9 P b o | R AR B A3 e 1) ] 45 i IR %
b I AR R A W 2 R LR A A A I B
DR ES, (OB ILEF KM 4 mL.D-—
IKAF- B M7 CRP 7K P SR H A 52 e vk, WBC £
TR FH 4 F 30 1 48 B 53 B4, ESR R 2R FQ ik Aar il
1.2.2  AFHVE MW Bl A O 3A il 98 52
JEAA i ¢ 0 7 5 25 036 97 )N R O AT 4R S T BUA
IT o AR Al X T P I R S AR it 4% iR LT R I 1
OB R A BIL I R AR IR R4, FHE2
W« SR D TRl 6 038 30 A 0 A L % I Y T A TR L B B
it (ALT) 24135 ALT>64 TU/L B8 7% L& A= AT
i,

1.2.3 BRIR(E CRRAR RS PRI B R T B
[E) 6 s R o0 LB L D R A K P L R A R o
WBC.ESR.CRP 7K ¥y H 748 & , B JHF 1 3 5y A
AT A AR R R AR R R B R IMAE DT,
AR D- AR KF L L WBC, L% ESR 7K | IfiL 1
CRP /K F-2 S SCAE ;s M5 . e =0, B =1; g, <



. 348 - Bl

E¥2E 20234 2 A% 44 %% 3 Int ] Lab Med,February 2023, Vol. 44,No. 3

39.0 C=0,2=239.0 C=1; A .<<10 d=0,=10 d=
L ARt ] :<<16 d=0,2>16 d=1 i J B L O LA
FoR=0. =1 FMF AKkE=0,kE=1,
1.3 AR R (1) XF W 58 4 e BE 41 i A1 & 1
WBC.ESR.CRP 7K ; (2) X & M Jifi 4& 32 Ji 44 fili 48 28
JLI S 4t 53 015 00 B O e A R0 R O i 21 1 A0 J
WBC.ESR.CRP /K- L85 5 (3) METR 1 fili 4 S Ji 44 i
RIBILIT & 8 F By 52 m BB &5 (4) 5 1 WBC,
ESR.CRP 7K Bl K 36 G P00 E 36 14 il 98 S Ji 4% fii
A HBILIF AL I RRE - L A AT — 45 5 T T 4
KA BIIA R B G T0 A AR L 10 ik 45 i s T
AR BT Cout-of D) B . 2 8ORE L R¢ 5 B L il 2 i R
(AUC) K H: 95%CI,
1.4 Siibsphb e % SPSS25. 0 B AEAE MGt T
B, fFEESSMAIITERELU « £ #R, HE K
BR ] ¢ KB AT GE o0 A s T ECTORE DU R A 4
RPEATHE A R X K5 R Logistic £
T 1A 23 B e IA M Il 58 S T A il 4% B LI & R
Y 52 M PR 2R 5 2R ] 323058 TARRAE (ROC) fH 243 B 4h
JE I WBC . ESR . CRP 7K -5t i 16 1 Jili ¢ < J52 A4 il 4
BILIF A EN B ME. DL P<<0.05 HESRA
Gt X
2 % ES
2.1 WS4l R B ZE 09 40 A Il WBCLESR. CRP 7K
e WFFA RSN E i WBCLESR,CRP /K& F
FHRZH (P<<0.05), W& 1,

x1 WRASITRARSNE L WBC.ESR.CRP

KEXFEE (2 £5)
20 51 n  WBC(X10’/L) ESR(mm/h) CRP(mg/L)
WFsTdl 268 10.96+1.65 37.6945.59 54.5347.16
XTHEAH 256 6.58+0.63 7.35+1.07 2.63+0.42
¢ 39. 791 85. 356 115.783
P <20.001 <0. 001 <0. 001

2.2 MESAPE M 28 S AR N 48 BB LI A R 15
FIt ke g AR IT & A B A1 JE 1 WBCLESR ., CRP 7K -
# WRoR A BILI & B E 10 B, BEAERR
14.93%(40/268) . I & 41H4ME . WBC,ESR.CRP
KB F R KM (P<0.05), W2,

2.3 MEVAPE A A SRR il A8 B LI & R E Y R
HE I RA5 K IF LA B A P 3R | (B i

)% b 22 S TG4 8 L (P =>>0. 05) , 3 & 4 /) #4
FE=10 d AFTE I B BOR A7 72 0 LI 5 B & D-—
RUEKEYRFalim T ARIF LM (P<<0.05), W

% 3.

*2 HERAEKRIRAMWSE M WBC,ESR,CRP

KEILE (2 +5)

253 n  WBC(X10'/L) ESR(mm/h) CRP(mg/L)
IHEHE 40 14,2342, 57 42.8146.32 60. 8275, 52
Kk 228 10.381.49 36. 8044, 94 53.4346.85
L 13.273 6.787 6. 462
P1H <20. 001 <0. 001 <0. 001

®3 HREAERFRAMERTREEE[zEs B (%)]

SH Pl il KRIFRA e P
(n=40) (n=228)

G €D 6.46+0.92 6.97+1.04 1.482 0.139

P

L] 28(70.00) 159(69.74)  1.059 0.291

i© 12(30. 00) 69(30. 26)

P (°C)H

=39.0 30(75.00) 146(64.04) 1.815 0.178

<39.0 10(25.00) 82(35.96)

AR (D

=10 33(82.50) 137(60.09)  7.369 0.007

<10 7(17.50) 91(39.91)

FEBE I ] (D

=16 35(87.50) 173(75.88)  2.646 0.104

<16 5(12.50) 55(24.12)

W frs B

A 26(65.00) 74(32.46)  15.408 <<0.001

T 14(35.00) 154(67.54)

O LA

H 29(72.50) 77(33.77)  21.348 <C0.001

T 11(27.50) 151(66.23)

D- Rk (pg/L) 463.27462.54 339.65+E47.93 14.326 <<0.001

#3231 P<<0.05 I H 17 RE R FH 2
# Logistic [B1H 437 ¥ 81, 45 5 s A EE | g i A
W0 LB (DR AROK S LA KSR A Il WBCLESR,
CRP 7K 2532 ME 16 1 il 58 32 4 i 28 J8 L It & T 43
E R R (P<<0.05), WLk 4,

x4 MR REMXBILFRFRMEZWEEH Logistic @547

A B SE Wald X* OR 95%CI P
Y 0.663 0.241 7.568 1. 940 1.236~2.738 0.004
iy e RO 1. 109 0.332 11.158 3.031 2.177~3.993 <0. 001




ElfrhiEF2%E 20234 2 A% 4 %% 33 Int ] Lab Med,February 2023, Vol. 44,No. 3 e 349 -

g4 HEMEMK T FEEMKBILHZFREZMEEZH Logistic BIASH7
AT B SE Wald X* OR 95 %CI P
DL E 1.225 0.338 13.135 3. 404 2.584~4.,275 <0.001
D- R AR AKSF 1. 088 0.329 10. 936 2.968 2.102~3. 855 <<0. 001
WBC 1.043 0. 324 10. 363 2.838 2.001~3. 746 <0. 001
ESR 7K 0.776 0.273 8. 080 2.173 1.354~2. 897 0. 002
CRP /K 0. 756 0.268 7.957 2. 130 1.322~2. 803 0.002

2.4 AMEIM WBCLESR,CRP 7K - %F X 36 5 fiti 48 32
SN 723058 A a1 17l < 9 I UL I 1 < R i 1
WBC.ESR.,CRP 7K -k £ 790 00 7 14 il 28 =2 J5L 4 fii
RBILIF R 83 09 R UE AUC Yy T 5 i)
(P<C0.05) %5 55 B 34 5 Bl 0300 22 S o G i 22 B X
WK 1.5,

(P>0.05),
100

0 20 40 60 80 100
100-45 5 (%)
A1 SME M WBC.ESR.CRP 7k B F il & JL

HEFRER ROC B2k

x5 ShEM WBC.ESR.CRP K ERHFMEBILHFH .
FFRE R EE
RWE RRE
R cutoff i =TT Aue 95 % CI
%) %)

WBC  13.00x10°/L  67.50 82.02 0.748  0.692~0.799
ESR  40.77 mm/h  72.50 80.26  0.775  0.720~0. 824
CRP 58.87 mg/L. 75.00 79.39 0.797  0.743~0. 843
B4 — 95.00 78.51  0.902  0.860~0.935

I — BRI

3 it ®

AR B KIS N EREHUR 259 09 )iz fii 1,
IS 98 S T A P T 245 P % T i A A X YA M il R S DR
it R BOILNBCR ARG I, BE A 08 A & B, PR e R 1
ils 9 7 BEUAA T 48 975 1 A B ME AT L AR 2R AT A S
WILE A IE 3% ~5%, H 28R H S R AEM AN T &
E RS RL UG ™ o 3003 2 0 3 1 il 8 S 44 il
RIGH WIF RIE. AR P HFMENLEEER
14, 93% Al E T oS RaE 89 9. 80 % . 1] g [
R M v P i 9 S D AR il 58 S8 L AH AT il 98 3 D A i

ARG BT O R R, AR W AR O & RE /Y T RE
PRI iR B HE A T il R S AR il R B A R AR
P 0 RURSE o % 5 HL S g PR 2R R A o i P 1 4y
WL,

AME5E W 5T 40 19 S8 I WBCLESR. CRP 7K
T8 TG, 5 GONG %81 Je ZHAT %5 1 i
FELE I — B, R W T OMETA P A S R AR i R FR LM R
Ifi. WBC.ESR.CRP 7K~F 5% Jt 5. WBC & HLIE 1
V0 S 40 L — AT e A R R A A
SRR K AR, H A R M Yi6e. ig
TR N JRAE T XE IR 1 il 8 S T A ity & J2 v i 245 il
4 S JELAA T 5 | RS 1 il 8 4 RE 1 B L RLIH S WBC &
T A A IR AR L T DL 2 BB LR Y WBC
THE B TR IE W I B N . BB g b L e A M
9 S TR ARl 26 B LI WBC 7K - Bt 25 9 155 1 B 2 T [
fik. ESR AJ Sz W21 20 i i 1L [ 3 138 L 1E 1% 0 R 78 HL
PR AR E I XETR P Al 4% S DR T 4% w1 i 2 Y AR
ik SN o AR P T 98 RE B I Ak 2 i 3 22 (8 A5 41 4
JE HE SR A B G, 7 I K v B AR R T B D R
I, 3 L ESR T o H AT A Sy ) W AR L 1
WS %648, CRP M BFA0 M= 25, J& — Fl 2 M i A
L AR R 45 25 M S0O0E 1Y BB FS o X eI P il
e ST IR 4 S A Bt o HL oK P 78 S A [R] Py T B T
2y A L NI PR R ER AR 1T e M YA 1 i S
SRR 48 LIS N CRP Ay 235, $25 BULIR %,
AN AT 5T & BT & 41 /9 41 8 i WBC, ESR, CRP
AT AR LA, HE it — Logistic [ 43 #r
KB ANE I WBC, ESR . CRP 7K - 2 4 #E 34 4 fili ¢
SRR A 8L I K B0 0 5 e 3L X YA T il
A& S JE Al 28 VE by JE% U 1 50« e R AL AR Y WBC
TR L 1T WBC H A I 40 i 5 Al 48 S A 32 fi s
SRR 2E A T, 0 58 RE R O 5 & BE M 30 E I
. KAZANKOV 25 % 3, B 41 i o] 5 i3 {2
9 B AL ALV A 05 P 40 40, ESR AT FH T 24w
TP Mt 9 SRR I 4 1 9 1 & JE N 40, ESR B iR 150
AL ™ L B S & AR I S 2 R AN O &
it . FRHIAFET BESE &K . ESR T & L il 4
DA il 46 A il A1 48 58 1Y fe B PR 3R . CRP K Pl
P BBOLAA N 19 2 S 7 6 7 o, T AR L ol A i 4K



. 350 - Bl

EFAE2023 452 A%8 MEE3IH

Int J Lab Med,February 2023, Vol. 44,No. 3

NGB RIE W A 56 36 6T 48 M 35 0 45 B O IR T
I 5 A R R A LA 2 & AR IF R EE . STAR-
LINGER %51 % 3, CRP 7K - 8 25 o 28 5 ) I g 455 251
F9e A = . 17 ROC i 2643 #7 & B . WBCLESR.,
CRP =35 B A 10000 36 1 il 0 S D 4 il 9 BB LT &
JFA461 5 B R AR A AUC 355 F 3l i, 4 R 5
Bk TN AE 24 L B R 40 JE i WBCLESR,CRP Bt &4
B F 000 R 450 3 0 & A . DRI L T E TG T il R S R
it 22 8L i PR AT 2R FH 22 30 B A5 T Ay =2k HE A
8 AT W L A T BBt & BRI O R R AIG
XF LI 8

BEAN AT AE 53 B ME T6 1 il RS2 SR AR il % 8L
IS A 1 52 i DR 2R B & TR ARGRR | e ARV L 0 L
PE D- IR K H 2 M M i A S IR AR i 4 L
JERMFHENEZmMEAEE, BILMEEK, WA T %
iE 52N 1) B ) R JB L & A 9% i g 4 1Y) T R b
A B S B L s R R LA S N
FBLI 5 o 5T B 9 & L Ul BH AR LA A 2 5 Y 5%
SE R, O 8 K fili 3 5 R ge. B 5 & AR i
LD A A R AR BRI R 48 L D- A K
ST v 1 A A A S DA 1 SR e s G It A P B A L
K EORAS  BBOLAR WA AR 2 5 Y 9ORE IV L B & A
B, R I PR R A 5 i 2
DAE P il 9 S D AR il 92 £8 L 483 35 1) & A XURG: &

ZE IR MESA PR Il 28 SRR it R FR L A A1 JE I
WBC.ESR.CRP /K& F {5 JL# . H 4 T 45 1 2
Sk MEIE I I 9 S TR R i g6 R LT K I R E B R i R
Z MR WBC, ESR, CRP 7K 3 I & K6 I %6 ¥ 4 1
i 9 S JE A it 4 BB LI 5 6 %) 10 & R BEARL, AT
Rl IR Wa 5 48 A L 38 T3 L2 B BB TT

£ % Uk

[1] CHO H K. Consideration in treatment decisions for re-
fractory Mycoplasma pneumoniae pneumonia [ J ]. Clin
Exp Pediatr,2021,64(9) :459-467.

[2] TONG L, HUANG S, ZHENG C, et al. Refractory Myco-
plasma pneumoniae pneumonia in children: early recognition
and management[ J]. ] Clin Med.2022,11(10) :2824-2829.

[3] ##.ZM. SAA CRP 5 WBC B A& K I % JL 3 2Pk g g
T8 4 T 5 It 58 S 5 R g i 400012 e (BT ). 2 s
#,2020,41(4) :421-424,

[4] LAPIC I,PADOAN A,BOZZATO D,et al. Erythrocyte
sedimentation rate and C-reactive protein in acute inflam-
mation[J]. Am J Clin Pathol,2020,153(1) ;14-29.

[5] QU F,LIU J,YANG A P.et al. Blood procalcitonin and
C-reactive protein in distinguishing between bacterial and
mycoplasma community-acquired pneumonia in children

[J]. ] Biol Regul Homeost Agents, 2020, 34 (5):1739-

1744.

[6] e BEZyaf o L2 il 4 15 . L B 48 52 504 il ¢ v
P A2 E R R o7 4l (170, F E sz LR
Z4,2017,32(12) : 881-885.

L7104 o0 X IE . e vA 1 I 8 S5 il 48 40 Wt 5 25 W v o7
(0. v 52 LR k. 2013, 28(12) :881-883.

[8] JIANG Z,LI S,ZHU C,et al. Mycoplasma pneumoniae
infections: pathogenesis and vaccine development [ ] ].
Pathogens,2021,10(2) :119-125.

[9] 40, 250 b, P 55, JL 36 il 48 3 SRR il 46 & 2E T 45
R R ML) ] A 4l AR A, 2022, 37(3) - 431-
435.

[10] GONG H, SUN B, CHEN Y,et al. The risk factors of
children acquiring refractory mycoplasma pneumoniae
pneumonia: a meta-analysis[J]. Medicine (Baltimore),
2021,100(11) :248-254.

[11] ZHAT Y Y.WU S Z, YANG Y.et al. An analysis of 20
clinical cases of refractory mycoplasma pneumonia in
children[J]. Ann Palliat Med,2020,9(5) :2592-2599.

[12] BERR . ¥ A5, BRI IT . &5 O I el o e Ik 5 S e 3R 4 1
X M VA 1 T 5% SR A i 58 R L Ty 8 R i Uk Uk 8 A 1
)], b E AL Rk 2021,36(20) :4738-4741.

(137 2= WRIAE. AL P9 FP R AR 11 X L5 X VA 1 i 58 S A i
REGHE R LT o [ 3 9 {4, 2020, 35 (7) 2 1267-
1269.

[14] KAZANKOV K,JORGENSEN S M D, THOMSEN K
L, et al. The role of macrophages in nonalcoholic fatty
liver disease and nonalcoholic steatohepatitis[ J]. Nat Rev
Gastroenterol Hepatol,2019,16(3) :145-159.

[15] T, TR0k, sk, &5, JL 3 Ml 48 2 J5 4k fild 42 fils o1 45
W R N [ ], T AR BE 5%, 2020,41(23) - 2386-2389.

[16] STARLINGER P,AHN ] C,MULLAN A,et al. The ad-
dition of C-reactive protein and von willebrand factor to
model for end-stage liver disease-sodium improves predic-
tion of waitlist mortality[ J]. Hepatology, 2021, 74 (3):
1533-1545.

L17] XU IBEA , B 4R PE A% D', XA PR I 58 32 IR 1A i 4% f I TR 3%
SR AR B 2 235, 2020, 30(2) : 55-59.

[18] KIM S H, LEE E,SONG E S, et al. Clinical significance
of pleural effusion in Mycoplasma pneumoniae pneumonia
in children[]J]. Pathogens,2021,10(9):1075-1081.

[19] QI X,SUN X,LI X,et al. Significance changes in the lev-
els of myocardial enzyme in the child patients with Myco-
plasma Pneumoniae pneumonial J]. Cell Mol Biol, 2020,
66(6):41-45.

[20] ZHENG Y,HUA L,ZHAO Q.et al. The level of D-di-
mer is positively correlated with the severity of Myco-
plasma pneumoniae pneumonia in children[]]. Front Cell
Infect Microbiol,2021,11(5) :687-693.

(Wi fs B #1:2022-06-09 &[] H #1.2022-11-08)



