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The predictive value of neutrophil to lymphocyte ratio in the prognosis of Mycoplasma

pneumoniae pneumonia

JIANG Yazhou'?, LIU Feng"

'Department of Respiration, Children’ s Hospital of Nanjing Medical University, Nanjing 210008; *Department of
Pediatrics, Sugian Hospital Affiliated to Xuzhou Medical University , Sugian 223800, China

[Abstract] Objective: To explore the evaluation value of neutrophil to lymphocyte ratio (NLR) in the prognosis of Mycoplasma
pneumoniae pneumonia (MPP). Methods: A retrospective analysis was applied to 2 375 hospitalized children with MPP in Suqian
Hospital Affiliated to Xuzhou Medical University from January 2019 to December 2023. According to the severity of the condition, the
children were divided into severe MPP (SMPP) group (n=125) and non-SMPP group (n=2 250) , or into refractory MPP (RMPP) group
(n=451) and non-RMPP group(n=1 924). The basic information and clinical data of all pediatric patients were collected to assess the
prognostic value of NLR in SMPP and RMPP. Resulis: NLR was an independent predictor of SMPP(OR=1.188,95% CI: 1.123-1.299,
P=0.033). Compared with children with a low NLR, children with a high NLR had a higher incidence of SMPP (P < 0.001). NLR was
also an independent predictor of RMPP (OR=1.320, 95%CI: 1.145-1.432, P < 0.001). Children with a high NLR were more likely to
develop SMPP and RMPP as well as had higher ICU hospitalization rate, total fever duration, longer hospital stays, and higher
hospitalization costs, compared those with a low NLR (P < 0.001). Conclusion: NLR may be used to independently predict the
prognosis of MPP and provide guidance for early treatment of SMPP and RMPP.
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Jilti ¢ 32 SR AR (Mycoplasma pneumoniae, MP) 52 3%
5% DL b LEE T WIS IR G 1 L A e —
— MR 3~T AE MP I BRI AT ARk, B
KR 2 H AT FUARTE 1 B il 4 S R A4 Al 78 (severe
Mycoplasma pneumoniae pneumonia, SMPP) DL}z A V&
P il 98 S FEAANT 5 (refractory Mycoplasma pneumoniae
pneumonia, RMPP)" ™, SMPP J2& 5 ifi ¢ 3¢ J 44 fifi 4
(Mycoplasma pneumoniae pneumonia, MPP)J5 {7 ™ &,
P EERE € LB fili 28 SRR R 1297 1R 9 (2023 4F
RO ) FIE bR #E. RMPP 221 MPP i JLAE K3
ERPURE AW IERIATT 7 d R Uh b, e R G IR
PRAE B 5% I 58 5248 25 B D 0 2 s U 40 5 R hE
XUE LA RE o I A ZEME SO R SCRE Y
sk AR EEERE BTN Rk SRR
1R 5] SMPP & RMPP (1145 b, /& H BT MPP A 7T (1)
WA BIEFEARTE MR A b B D- 3R AR I
AN/ R I U A  C- S ¥ 3 I (C-reactive protein,
CRP) . FL 1R It 2 (lactate dehydrogenase, LDH) DA
IR SR BRI F- (tumor necrosis factor, TNF)-ais 14
# (interlukin, 1L)-18 S A iU X+ A A FEFE T+ =1, 5
MPP J55 17 7 B R B AH OG0 kL 4 M/ vk 22 2
Jf Lt AE (neutrophil to lymphocyte ratio, NLR) 1 9 fi]
A3 B9 FE b5, AT T TN L LILAE « JPb R - O LA 55
PRI RS {H NLR X MPP /™ S 2 A
R TS B TR0 B 7T /b BRI A T 72 #R ) NLR 72
MPP A R U (K145 T D9 SMPP AT RMPP ) - 4]
R GEIT IR

1 XRINTTE

1.1 st%

#2019 4 1 H —2023 4F 12 A fE4R = RHK
22 U )& 1 1 15 e AT B () MPP &8 LA N AT 7T, 3
2 3751, SMPP &L 1251, JE SMPP & )L 2 250 41 .
RMPP i), 451 15, 3£ RMPP & J1, 1924 5] . 49 A\ F5
HE: DF 0 28 d~14 Ji % ; ) H IR ARSI TE SR
N s FEAZ 2 UE 55 g fili 9% 5 (@ 860 43 WA %) MP-DNA
BHAEAN ML B . HEBRARHE: ORI AT FE=4 JH
(1) 553 s QPR R G F 3, iSO BN S0
B R E AN RN 45 4% ; B % e BBA S RV O i
o3 FHEL AL V40 22 R G0 s JB o s (DB i 8 1L v
IV VAR AR O s R AR 5 5 R o A DA S (1) 5
b SR AR VR A B G )L OIRIRZE R A EHE . R
EENHLE LI R ARG B IS PRAFAE S0 3 R 56 it

WA E R . ATy — TR B AT T, i
AR BEAG B ZE 5y oe Atttk GHEHE 5 2023012), IFZEE A
NEng R =5
1.2 Fik

MP-DNA A 0 2R FH i ¢ S 44/l 98 A J A% A%
7 o 0 1K 79 G G mp R AR P RE RO XU 1 v A il
Jiti 98 SCIEAR, FIWrbRaE - 2 GAE>1 A FRTE, 2O6E<1
DB . MP I 2 00 >R FE MP 7 A A 0 3k 771 6
Ca Bt b Wbk 202 #0D B B B S0, Bk i T =
12160 HW7 A BAE ;s HUAAR T BE<1 2160 1 i A B .

K4 A B AE AL (AUS800-2, H A 75 7% 55 e
2 FEDATI &)L CRPH DI RE L 0 WLBEHE . K LBk
AXT-2000i, H A7 #x 5 B 22 7)) % ) LEEAT 1 41
W53 H o SR FH I 3 BT AX CACLTOP750, 38 [ ik 55
2 FD R D-— 5RAA I DY 15T
13 %itsrk

18 I SPSS 26.0 Gt i “2 F A HEAT B bl 0 b,
BORME G IEAS 20 A0 I B AR e 22 (v + ) R0R K
FHARSEREAS ¢ for B0 EU B4 W) 22 57, AN IEAS 70 A
(1) FH A (Y 3 B2 880 [TM (Pas, Prs) 136755, SR AR
ZH Mann-Whitney UKL H ) 2R 1H8H
BHH 220K, R Y K30 803 Fisher # VIHE 2% L
B ZE St Logistic [BIA M E MPP A R TS )
fa R R 25, 2211 52 38 TAERFE (receiver operating
characteristic, ROC) ffl 2§ I i1 & i £&& T i #X Carea
under curve, AUC) , 73 BT 20 B LI 48 br o A2 A7 Hh
4K FH Kaplan-Meier 1% 2: i, 3 F Log-rank 5 45 i3
AT P <0.05 W7 7A Gt L.

2 % B

2.1 SMPP 4 A=3E SMPP 4815 Jk 4 4L b 32

AT EIL T 3 608 {51 MPP i )L, AR 45 49 N\ b
HERTHERR AR v, A NLL2 3756 L. SIE(LE
it 98 S JE AR 98 1297 48 B (2023 4F i) YSMPP 2 W
FRUE, K5 L5 SMPP 2H (n=125) F14FE SMPP 4 (n=
2250).

LB ARHELNFR 1 s, SMPP ZH i1 9E SMPP
HPER 2 SR GE F E L(P=0.104) , SMPP 41 &
JLRIAE R KT 9E SMPP 41 (P < 0.001) . 5 E SMPP
HAHLL, SMPP 2H 8 ) LFE 25 &) L R 92 IR NS 3
60 R AR AN T o AR LN 5 A R A T]
9 40 B it %0 NLR. CRP. LDH. A 2 2 2 5k %% #% iy
(alanine aminotransferase, ALT) . D-—" K Z 54
SR (P <0.00D),
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Table 1 Comparisons of clinical characteristics between the SMPP group and the non-SMPP group

Total (n=2 375)

Clinical characteristic

SMPP group(n=125)  Non-SMPP group(n=2 250) P

Sex[n(%)]
Male 1307(55.0) 60(48.0) 1247(55.4) 0.104
Female 1 068(45.0) 65(52.0) 1 003(44.6)
Agel years, M(Pss, Prs) ] 5.1(2.9,7.4) 7.1(5.0,8.7) 5.002.7,7.3) <0.001
Erythemaln(%) ]
Yes 87(3.7) 9(7.2) 78(3.5) 0.031
No 2288(96.3) 116(92.8) 2172(96.5)
History of allergy[n(%) ]
Yes 231(9.7) 11(8.3) 220(9.8) 0.720
No 2 144(90.3) 114(91.2) 2 030090.2)
Moist rale[n(%) ]
Yes 1483(62.4) 36(28.8) 1447(64.3) <0.001
No 892(37.6) 89(71.2) 803(35.7)
Wheeze[n(%) ]
Yes 484(20.4) 21(16.8) 463(20.6) 0.307
No 1 891(79.6) 104(83.2) 1787(79.4)
Pleural effusion[ n(%) ]
Yes 176(7.4) 89(71.2) 87(3.9) <0.001
No 2199(92.6) 36(28.8) 2 163(96.1)
Atelectasis[ n(%) ]
Yes 250(10.5) 65(52.0) 185(8.2) <0.001
No 2125(89.5) 60(48.0) 2 065(91.8)
Preadmission fever duration[ d, M(Pxs, P»)]  5.8(3.8,8.1) 8.9(7.1,12.00 5.9(3.8,8.00 <0.001
WBCLX10/L, M(Pas, Prs) ] 8.4(6.7,11.0) 13.2(9.0,17.D 8.3(6.7,10.9) <0.001
NLRLM (Pass Pys) ] 1.8(1.1,3.2) 6.4(4.1,9.8) 1.7(1.0,3.00 <0.001
Hemoglobin[ g/L, M(Pas, Pr5) ] 128.0(116.1,132.00  123.0(110.5,129.5) 128.7(119.0, 130.7) 0.103
Platelets[ X10°/L, M(P»s, P35) ] 270.1(206.7,345.6)  318.7(234.6,398.4) 268.5(207.8,350.6) 0.179
CRPLmg/L, M(Pss, P35) ] 2.9(2.6,16.8) 67.3(19.8,103.4) 2.7(2.6,17.1) <0.001
LDH[U/L, M(Ps, P:5)] 343.00296.5,421.3)  627.9(321.7,890.2)  342.3(292.5,417.5) <0.001
ALT [U/L, M(Pss, P59 ] 15.6(12.3,22.1) 37.2(16.8,65.9) 15.4(12.2,21.8) <0.001
CK-MBL U/L, M(Pss, P35)] 21.9(17.5,29.3) 24.8(16.7,31.4) 23.5(17.4,30.1) 0.754
PT[s, M(Pss, P+5) ] 11.9(11.1,13.3) 12.5(11.8,14.00 11.8(10.6,13.1) 0.675
APTT [s, M(Pss, Ps5) ] 32.5(29.3,35.6) 30.5(27.6,34.3) 32.4(29.1,35.3) 0.277
D-dimer[ ng/mL, M(Pss, P5) ] 255.0(158.1,605.4) 3 176.2(1 355.6,5 782.8) 254.1(156.6,610.2) <0.001
Fibrinogen[ g/L, M(Pas, Py5) ] 3.7(3.1,4.1) 3.8(3.0,4.7) 3.6(2.9,4.0) 0.679

2.2 NLR A= SMPP 2 ] 44 % 5%

MR 4 Logistic [A1 5 73 #r 45 2 A= 5 ROC il £&
NLR~ CRP- B f B N Bt B & FAESF 8] 1 48 P
4 LDH [¥] ROC ffi £& T [ A2 43 %l 79 0.883. 0.845.
0.810.0.756.0.753.0.716 (/& 1A) . Logistic [a] 43
M4t B B, NLR 5 SMPP & 3% #H 5¢ (OR=1.188,
95% CI: 1.123~1.299, P=0.033) , W] 1 4y J 37 5 il
SMPP (14845 (£ 2) . MEERWTLUE i, NLR &
BT SMPP. 2 375 il N 2H 58 )L NLR H 4748 N

2.1, #R 4 NLR 5 F & )L 2 N i NLR 4 (=21, n=
926) A NLR 41 (<2.1, n=1 449) . 51{% NLR 4144
L, = NLR 41 SMPP & A4E B8 L, kA2 R i (P <
0.001, B 1B).
2.3 RMPP #a4=3F RMPP 4815 /& 4% 4 b

R4 €L 2 il 98 S SR AR T 98 1297 48 75 (2023 4
1O YRMPP 2 Wb e, 4 58 L 53 RMPP 4H (n=451)
FHERMPP 4 (n=1 924) . RMPP 4 & JLIKAER KT
JERMPP 4(P < 0.001) . 53ERMPP ZH4H L., RMPP
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A:ROC curves of NLR, CRP, pleural effusion, preadmission fever duration, WBC, and LDH on the prognosis of SMPP. B: Kaplan-Meier curves of

SMPP incidence in the high NLR group(=2.1)and the low NLR group(<2.1).

1 SMPP £ )LEIROC ghk & Kaplan-Meier i 2%
Figure 1 ROC curve and Kaplan-Meier curve of children with SMPP

%2 % REZE Logistic [B1Y3 5 #7208 SMPP &9 1E i F =
Table 2 Multivariate logistic regression analysis of risk
factors affecting children with SMPP

Variable OR(95%CID) P
Pre-admission fever duration  1.107(1.083-1.170)  0.045
WBC 1.121(1.049-1.205)  0.027
NLR 1.188(1.123-1.299)  0.033
CRP 1.063(1.021-1.105)  0.040
LDH 1.027(1.015-1.039)  0.013
Pleural effusion

Yes 4.016(1.192-13.445)  0.023
No - -

LT 5 IR i sl o R R AR
AN o P2 LI N Bt BT A FEsT T) © 1 40 B T
$ . NLR. [fl./MK .CRP.LDH.ALT.D- ~ Rk % 74
Gt E (P <0.05,%£3).
2.4 NLR A= RMPP Z 4] #9 % 5%

F 4 IR Logistic [A1JA 5317 510 RMPP [f] f& [ (Kl
o ANBEHT & #T [] S 40 B 1H %% NLR . CRP LDH,
ALT. A 7k K i s AL 351 5 RMPP 2 3 FHOG (P <
0.05).

¥4 Logistic [543 #r v R LA e v 2 0 L)
Fe bR 22 ROC #h 28, NLR A\ Bt 57 & $t Ja] | fili AR
gk LDH. = 40 B v % B fis AR ALT (1) ROC it ¢
N R 4 ) A 0.887. 0.725. 0.713. 0.663+ 0.646+
0.631.0.585(K2). 5 HAh#E4x4HEL, NLR B
RPN RMPP. 7 NLR 41 5% NLR 4141 Ltk , RMPP
RAETERL, AR 5 (P <0.001),

2.5 NLR Fe AL 4547 18] 49 X BX

Wik 5 &R, = NLR 4 (1) SMPP &% 2E % . RMPP
KA Z CUAE R R A 5 L R R A Ta) AR B R L
ST Bt 9% B2 v TR NLR 4H.(P < 0.001) 6

3 4t i

MP I GL oy H R0, K 2 H MPP i) L 1%
B, HE o LS K N SMPPY . SMPP I ¥ 7
TR 18 2o A B, DR A i P BN AR 5 R 3
B BE L RSO, P s LR PR
WG FH R BFFRT SMPP (11697 £ X EE, A
FALGIN 2 375 6 MPP &)L, Forb SMPP &L 125 41,
RMPP & J1,451 %1. SMPP [ RMPP & )L 5272 . i
Jis R Il A T kAR R IR A Y MPP R L.
F34b, SMPP J¢ RMPP &) LI Bt 5 & FA [a] L 1 48
Jitd % . NLR.CRP.LDH.ALT.D- - A& 5UE 43 51
B &2 = T 9E SMPP 2 3E RMPP & JL, Ui B SMPP J&
RMPP &) LA B 5RFU R 4 B G % 98 [ B o BRAEHF
FUF W TR PR A0 L B 2 | P45 2R 5L CRP L LDH 1 D-
TR AR SR SMPP 1 £ [ B 2, o D- B AR T
W8 fe ™, 5 — T F 38 LDH & CRP KF 5
RMPP ™ 5 2 & £ 2¢, 1] F T RMPP (1) 5 # 2 B
IX e 55 BT R R I S B2 AE SMPP 2 RMPP 1]
RAEKETEEZEH.

MP &Gt 5, 75 508 S0 E L 2233 )
PR A i e 2, Rkl iR B A
MGt 25 FH 6E N AR 1) MP 77 AR — 28 B 92 N 25 I 1T
T S ) B P N IR A A i 2 IS B it A7
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Table 3 Comparisons of clinical characteristics between the RMPP group and the non-RMPP group
Clinical characteristic RMPP group(n=451) Non-RMPP group(n=1 924) P
Sex[n(%) ]
Male 274(60.8) 1133(58.9) 0.468
Female 177(39.2) 791(41.1)
Agel years, M(Pss, Pr5) ] 6.8(4.1,8.2) 5.002.8,7.0) <0.001
Erythemaln(%) ]
Yes 28(6.2) 59(3.1) 0.001
No 423(93.8) 1 865(96.9)
History of allergy[n(%) ]
Yes 59(13.1) 172(8.9) 0.008
No 392(86.9) 1752(91.1)
Moist rale[n(%) ]
Yes 287(63.6) 1196(62.2) 0.561
No 164(36.4) 728(37.8)
Wheeze[ n(%) ]
Yes 55(12.2) 429(22.3) <0.001
No 396(87.8) 1495(77.7)
Pleural effusion[n(%) ]
Yes 138(30.6) 38(2.0) <0.001
No 313(69.4) 1 886(98.0)
Atelectasis[n(%) ]
Yes 175(38.8) 75(3.9) <0.001
No 276(61.2) 1 849(96.1)
Preadmission fever duration[d, M(Pas, Ps5) ] 7.3(6.3,9.5) 5.5(3.6,7.3) <0.001
WBCLX10°/L, M(Pss, Ps) ] 9.4(6.9,13.0) 8.2(6.5,10.6) 0.008
NLRLM(Ps, Prs) ] 3.1(1.7,5.0) 1.8(1.1,2.8) <0.001
Hemoglobin[ g/L, M(Pas, Pr5) ] 125.8(119.7,135.7) 127.5(117.5,132.3) 0.154
Platelets[ X10°/L, M(Pss, Py5) ] 304.1(235.8,382.5) 267.5(206.1,350.2) <0.001
CRPLmg/L, M(Pss, P35 ] 17.5(2.9,37.6) 2.7(2.6,14.9) <0.001
LDH[U/L, M(Pss, P>5) ] 423.5(309.7,556.1) 329.7(284.7,393.4) <0.001
ALTLU/L, M(Pss, P35) ] 16.9(12.5,34.8) 14.2(11.5,31.3) 0.038
CK-MBLU/L; M(Pys, P3s) ] 22.4(16.8,29.5) 21.3(17.1,28.5) 0.135
PT[s, M(Pss, P+5) ] 12.1(11.4,13.6) 11.8(10.8,13.3) 0.287
APTTLs, M(Pss, P+s) ] 32.3(26.8,34.8) 32.8(29.7,35.7) 0.175
D-dimer[ ng/mL, M(Pss, Ps) ] 589.5(244.1,1 870.5) 193.7(119.0,295.5) <0.001
Fibrinogen[ g/L, M(Pas, Pys) ] 3.7(2.9,4.2) 3.8(3.0,4.1 0.320

G2 bk BT S LA 4 G 1 2
4%, BT o L E B MP 5, B R k40 g
WL, G D REZ T K™ NLR &2 A PR 4
6 5 IR B 200 B LA, R LA DU AN REAEG S & SR AR
R T2 O 2 BRI AE VAR £, {22 NLR 5
MPP [ 75 ZE gt — AR T

BEA: A T 78 08 AR N s [X ) L= R E 06 %2, R
¥f NLR X} RMPP ()12 Wr J& 00 A {8, < 3 NLR 72
RMPP (#4457 & [ [Kl 25, 0T 4 5 RMPP (112 W7 J2 il

DFEARE S 55— T0 A UL A S g N D5 M S X L
23 A NLR I /N85 /98 B2 48 B BE {2 78 SMPP o /)2
W7 0 B, < I NLR I /DN A /3K B2 408 i L AF T AR
KAz SMPP [ Ak S 52 1) BR] 2%, %2 B SMPP 5 — &
B o (R B G P 2 55 R [ % A R S A 11 22 55
NBEBHE S0 2 7 AR I 22 RS T e 2 7 A )
T 45 3, R AT 2 BE AT Hh XHIF 5, 48 5 HLIX
GHLIT . AW AR B NLR % SMPP & RMPP
1 F5 00 A 4 5 45 SR 8 7% NLR 2 Bk 57 $5000 SMPP &
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Table 4 Multivariate logistic regression analysis of risk
factors affecting children with RMPP

RMPP HjF5 47, ROC #1 £ &7~ , NLR E A 40 i 1 %k
N B B & A 18] L i s AR 9 . LDH 8 8 Uk 1 700
SMPP J RMPP., Xt B 5 REA: i 50 25 3R — 2%, it

: Yariable . OR(95%CI) P . _/._/F ﬁﬁ E)a NLR %E SMPP & RMPP EF' E(J %ﬁ ilj\l“ 'ﬁ]\ {E i‘gz
f;e];glmlssmn fever duration :?2?2;?2—12;23 < gg(l); _'%_ o 9[‘2’-‘5}% ﬁ}{% H %6}?\7% NIR 41 (=2.1 YA fEE
. . —1. . Q N I_] Té;—‘ Q / N
NLR 1.320(1.145-1.432) < 0.001 NLR %<<2‘1>Eﬁfj“’ i NLR ’HEJ SMPP X RMPP
LDH ]037(1015_]051) <0‘001 ﬁz/‘lﬁj’ﬂj\{f ICU E(J*E%$Elﬁlo L:j,fﬁE NLR?E‘*H
ALT 1.101¢1.032-1.203)  0.037 Et, 7 NLR 25 S & A Ta) B0 K 3 B R 08 K H.
Atelectasis 1% kit ﬁ’ﬁﬁ E % °
Yes 4.302(2.899-8.457) < 0.001 g5 L RTIA, NLRAE N 55 3R AU 48 b, v T4l
No - - SE TN MPP (¥ 7 5 9 SMPP A2 RMPP [ 5 1112 )7
Pleural effusion PRALE S . (EAHT T2 A B 0 BB BT 7, A 7] 6
Ees 3.501(1.456-5.447) <0.001 4 1 52 B R Z8 PR 2 RS0, ] B L SR 9T 45 B 0 M
2 fro PRI AR R TR ERFEA . Z 0 K HTHE PR 5Lk
Ao 21— WBC(AUC=0.646) B 08
— Atelectasis(AUC=0.713)
0.8 - — Preadmission fever duration
: (AUC=0.725) o 0.06-
— NLR(AUC=0.887) S
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Figure 2 ROC curves and Kaplan-Meier curves of children with RMPP
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Table 5 Comparisons of clinical characteristics between the high NLR group and the low NLR group

Clinical characteristic High NLR group(n=926) Low NLR group(n=1449) P
SMPP[n(%) ] 101(10.9) 24(1.7) <0.001
RMPP[n(%) ] 328(35.4) 123(8.5) <0.001
1CULn(%) ] 27(2.9) 8(0.6) <0.001
Total fever duration[ d, M(Pas, Prs) ] 8.5(5.5,11.0) 6.0(3.4,7.5) <0.001
Length of hospital stay[d, M(Pss, Ps5) ] 9.0(5.5,11.5) 6.0(5.0,8.5) <0.001
Hospitalization expenses[yuan, M(Pas, Py;) ] 6849.4(4798.5,9 755.4) 4321.5(3254.2,6 345.6) <0.001
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