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Relationship of change in CD4" /CD8™ ratio with disease staging in children with refractory
Mycoplasma pneumoniae pneumonia and its prediction for plastic bronchitis
ZHANG De' ,CAO Jialu' ,JING Huijuan',LI Na*

(1. Department of Clinical Laboratory ;2. Department of Internal Pediatrics , Huamei Campus of

Liaocheng Second People’s Hospital ,Shandong Linging 252601 ,China)

[ Abstract] Objective To investigate relationship of change in CD4" /CD8 " ratio with disease severity and its prediction for plastic
bronchitis (PB) in children with refractory Mycoplasma pneumoniae pneumonia (RMPP). Methods 237 patients with confirmed
Mycoplasma pneumoniae pneumonia (MPP) who admitted to Huamei Campus of Liaocheng Second People’s Hospital from January
2020 to December 2023 were selected as study subjects. According to treatment response,the patients were divided into common
MPP group (144 cases) and RMPP group (93 cases). The clinical data of the patients were compared between the two groups and
influencing factors of RMPP were analyzed. The patients in the RMPP group were further divided into PB subgroup (38 cases) and
non-PB subgroup (55 cases) according to whether the patient was complicated with PB. Multivariate Logistic regression was used
to analyze influencing factors of occurrence of RMPP. The generalized linear mixed model was used to analyze relationship between
CD4" /CD8" ratio and RMPP complicated with PB. The receiver operating characteristic (ROC) curve was used to evaluate
predictive value of CD4" /CD8" ratio for RMPP complicated with PB. Results Compared with the common MPP group, the patients

in the RMPP group had a longer duration of fever,a larger number of children had persistent high fever for more than 7 days,and
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they had higher levels of white blood cells (WBC) ., neutrophil (NEUT), C-reactive protein (CRP), procalcitonin (PCT), lactate
dehydrogenase (LDH) and D-dimer, and their serum levels of CD37,CD4" ,CD8" and ratio of CD4" /CD8" were lower, the
differences were statistically significant between the two groups (¢/X* = 1. 999-22. 720, all P <C0. 05). Multivariate Logistic
regression analysis showed that fever duration and WBC level were risk factors for RMPP,and CD4" /CD8 " ratio was a protective
factor for RMPP (OR =1.962,2. 258 and 0. 015 respectively,all P<C0. 05). Subgroup analysis showed that the correlation between
CD4" /CD8" and RMPP complicated with PB was stable: the smaller the CD4" /CD8" ratio, the greater the risk of RMPP
complicated with PB. The ROC curve analysis showed that the area under the curve (AUC) of the CD4 " /CD8" ratio for predicting
RMPP complicated with PB was 0. 831 (95% CI:0. 741-0. 917), with a sensitivity of 85. 25% and a specificity of 86. 32%.
Conclusion The ratio of CD4" /CD8" is correlated with severity of MPP and is a protective factor for occurrence of RMPP and the
smaller the ratio of CD4" /CD8" , the greater the risk of RMPP complicated with PB.
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Table 1 Comparison of clinical data of the children between the common MPP group

and the RMPP group [x +s.n(%)]

i H Wi 2 (n=144) RMPP 4 (n=93) t/X* P
— B
AR () 6.85+2.31 7.03+2.54 0.563 0.574
BMI(kg/m®) 17.2644. 28 16.3543. 71 1.682 0. 094
P 0. 064 0. 800
5 69(47.92) 43(46.24)
k'S 75(52.08) 50(53.76)
I R 2 B
e CH 39.940.73 40.1340. 84 1. 894 0. 059
I 2ACN) 7.5343.24 9.4443.35 4,373 <<0. 001
g R >T R 52(36. 11) 48(51.61) 5.567 0.018
WBC(10° /L) 8.14+2.47 11.44+5.52 6.272 <<0. 001
NEUT(10°/L) 5.33%2.04 8.39+2.86 9. 605 <<0. 001
CRP(mg/L) 21.53+12. 88 61.24417.53 22.720 <<0. 001
PCT(ng/L) 0.0940. 08 0.2340.12 13.968 <<0. 001
LDH(U/L) 372. 364145, 44 481.334187.58 5.018 <<0. 001
D-ZZ Ak (mg/L) 0.83+0.25 2.10+1. 04 4.053 <<0. 001
CD &% T Zi il
CD3" (Y% 52.22412.59 49.05210. 80 1.999 0. 047
CD4T (%) 27.8645. 61 20.294+6. 53 9.505 <<0. 001
CDST (%) 22,7543.52 20,9143, 44 3. 964 <0. 001
CD4t /CD8™ 1.12+0. 23 0.96=40. 27 4. 881 <<0. 001
2.2 %W RMPP £ W EEEHH G2, CDA /CD8 " L fH R 5% i RMPP % A= 1) i
¥ 1 P<<0.05 SR AL ZE Logistic PRE (OR {54518 1. 962, 2. 258.,0. 015, P <

[ 400 o, 3 4 I LA 2 TR 2 IR 2, 4 0.05), 3% 2.
BN, A WBC /K3 & RMPP & 4= 19 f&
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Table 2 Multivariate analysis of factors influencing occurrence of RMPP

I H B S.E. Wald X* OR 95%CI P

HYACN) 0.674 0.552 1.491 1. 962 1.123~3.545 0.005
Hamte>T K 0.052 0.024 4. 630 1.053 0.832~1. 461 0.128
WBC(10° /L) 0.814 0.468 3.029 2.258 1.035~2. 948 0.003
LDH(U/L) 0.547 0. 281 3.789 1.728 0.740~1. 332 0.113
D- &K (mg/L) 0.083 0. 065 1.611 1. 086 0.741~1. 543 0.314
CcDh4' /CD8" —4.200 2.158 3. 787 0.015 0.003~0. 785 0.007

2.3 PBEEFNIE PB ABJLIGRE BT LE

93 il RMPP # JL+'.RMPP Jf % PB H JL 38
i (40. 86 %), Xttt PB 41 FdE PB 41 5 L I K %
AR R PB AR A L M >T7 R

#*3 PBAMIEPBABILERBRER X £5.0(%)]
Table 3 Comparison of clinical data of the children between the PB group and the non-PB group [x £s,n(%) ]

JLA %% £, CRP. PCT., LDH /K ¥® &, CD3" .
CD4" Fl CD4" /CD8 " FLAE /K AK, 2 5 ¥ B A 5
B (/X HATF 2. 911~10. 218 Z ], P <

it

0.05

), WL 3,

T H 4 PB 4l (n=55) PB 41 (n=38) t/X* P

() 6. 632,46 7.60£3.11 1.676 0. 097

BMI(kg/m*) 16.84+5.72 17.03+4.35 0.173 0. 863

51 1.057 0. 304
% 23(41. 82) 20(52. 63)
oL 32(58.18) 18(47.37)

(73
e °C)H 40.0520. 62 40. 2640, 54 1. 691 0.094
HYAHCN) 8.69+2.51 10.52+3. 39 2.991 0. 004
R >7 X 10(18.18) 17(44.74) 9.406 0. 002
WBC(10” /L) 10. 8643, 74 12.2542.88 1.929 0.057
NEUT(10" /L) 8.3542.62 8.45+4.91 0.127 0. 899
CRP(mg/L) 43.41423.74 87.13£19. 65 9. 349 <<0. 001
PCT(ng/L) 0.1240.11 0.39-+0.15 10.017 <<0. 001
LDH(U/L) 383.224186.55 623.334:162. 76 6.421 <0.001
Fib(g/L) 4.2740.79 4.4440.62 1.111 0.270
D- =Rk (mg/L) 0.9840. 66 1.354+1.21 1.488 0.140

CD %75 T 41
CD37 (%) 53.6248.51 42.4349.79 5. 860 <<0. 001
CD4™ (%) 22,1546.79 17.6048. 23 2.911 0. 005
CD8 " (¥) 20. 3844, 62 21.68+4.13 1.392 0.167
CD4™ /CD8™ 1.2240.28 0.58=0. 32 10. 218 <<0. 001
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2.4 CD4 /CD8"' Ltk 5 RMPP # % PB #H% CD3" 1 CD4 " KW 4y, CD4" /CD8 " H Al 5
14 B9 0 46 4 4 RMPP 1% PB ) 5 T s 2 A7 76, H W41 6] AN 77
AR e mi>7 £ . CRP.PCT.LDH. AL HAER (P 4y =0.05), L3 4,

£ 4 CD4'/CD8'Lb{EE RMPP 3% PB 8% M H T H 45 #
Table 4 Subgroup analysis of correlation between CD4" /CD8" ratio and RMPP complicated with PB

CDA™ /CD8 ™ He {8 DY 43137 ¥ 21

i H ) Py
Q,(=1.35 Q,(<<0.95) Q,[0.95~1.15) Q,[1.15~1.35)
Y CN) 0.412
<7 1. 00 1.36(0.86~1.61) 1.55(1.33~1.87) 1.83(1.68~2.42) 0.063
=17 1.00 1.37(0.89~1.62) 1.62(1.39~1.89) 1.99(1.73~2.65) 0.022
FREL R A>T R 0.546
e 1.00 1.60(1.29~1.99) 1.85(1.63~2.21) 2.16(2.08~2.57) 0.041
P 1. 00 1.63(1.35~1.92) 1.90(1.54~2.32) 2.18(1.99~2.48) 0.235
CRP(mg/L) 0.711
<42.53 1.00 1.45(1.18~1.87) 1.65(1.46~1.98) 2.81(1.59~4.06) 0.001
=42.53 1.00 1.51(1.15~1.96) 1.53(1.23~1.85) 2.10(1.25~3.26) 0.024
PCT(ng/L) 0.425
<0. 22 1. 00 1.28(1.05~1.53) 1.55(1.30~1.83) 1.81(1.61~2.18) 0.072
=0.22 1. 00 1.44(1.21~1.68) 1.63(1.37~1.93) 1.96(1.62~2.25) 0.033
LDH(U/L) 0.527
<(268. 45 1.00 1.2500.98~1.51) 1.42(1.26~1.81) 1.34(0.98~1.75) 0.009
==268. 45 1. 00 1.31(1.06~1.59) 1.42(1.15~1.69) 1.48(1.23~1.75) 0.028
CD3™ (%) 0.583
<2.79 1.00 1.25(0.96~1.56) 1.96(1.53~2.18) 2.42(1.73~3.77) 0.041
=2.79 1. 00 1.14(0.80~1.53) 1.89(1.67~2.28) 2.22(1.51~3.42) 0.032
CD4™ (Y% 0.701
<290. 54 1. 00 1.36(1.12~1.65) 1.71(1.40~1.96) 2.03(1.80~2.66) 0.002
=>90. 54 1. 00 1.38(1.09~1.71) 1.81(1.33~1.88) 2.54(1.98~3.82) 0.064
2.5 CD4"/CDS8" Ltk 5 RMPP 3% PB I R FE R B IRE RS > 7 KL CRPLPCT,
NE&MHREHEDR LDH.CD3" .CD4" 2 J5 (fi % 3), 5 CD4" /CDS8"
LI RMPP Jf & PB HHAE R G T XELMHR A FEME=>1. 35 4. CD4™ /CDS ™ L fH 78 <C0. 95 41,
AN AR B 2 BAL TF R T AR 3 ME DL AR (penalised [0.95~1.15)4.[1. 15~1. 35) 41 RMPP 3 % PB
quasi-likelihood, PQL) pR %4 3% AR i A #5 /N — 7 1 I XU 24738 55 COR B4 5 R 2. 815.2. 480, 2. 342,
(iterated weighted least squares, IWLS)3K 45, 5% P<0.05), W% 5,

x5 CD4 /CD8' tb{E5 RMPP #% PB W LB AR E
Table 5 Generalized mixed-effect model of relationship between CD4" /CD8" ratio and RMPP complicated with PB

H % CD4™" /CD8™ B S.E. Wald x° OR 95 %CI P
R 1 >1.35 1
<20. 95 0.515 0. 365 1.992 1.674 1.232~2.076 0.001
[0.95~1.15) 0.212 0.148 2.050 1. 236 1.135~1.852 0.023
[1.15~1.35) 0.167 0.116 2.078 1.182 1.105~1.536 0. 005
T
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(2 1R
F &R CD4 " /CD8" B S.E. Wald x* OR 95%CI P
AL 2 >1.35 1
<<0. 95 0.556 0.512 0.512 1.743 1.253~2. 306 0. 004
[0.95~1.15) 0.293 0.163 3. 240 1.341 1.173~1. 862 0.005
[1.15~1.35) 0.130 0.089 2.139 1.139 1.024~1. 288 0.005
AL 3 >1.35 1
<<0. 95 1.035 0. 874 0. 874 2.815 2.212~3.635 <0. 001
[0.95~1.15) 0.908 0.783 1.346 2. 480 1.933~2. 847 <<0. 001
[1.15~1.35) 0.851 0. 836 1.036 2.342 1.251~3. 268 <20. 001

TE B 1y B TR AR R 2 YRR BRI 7 K CCRP B 3 PR A IR FR 4 A >7 K L CRP.PCT.LDH.CD3" .CD4 ™,

2.6 CD4"/CDS" Lk {5 RMPP 3# % PB B 7l
ERMNXER

JTHER CD4™ /CD8" {5 RMPP 3 % PB
AU 22 T] g Al 2 Pk DG 156 A BR il M 7 O A ARk
FAMEEARLZE T OR F95% CI 1y 18 3% , 45 5 % 0]
CD4" /CD8"' 18 5 RMPP I %k PB £ 16 AE £ 1 71
N R UL T,

2.7 CD4" /CD8" Lt 3t RMPP # % PB BT
1A

ROC #h £k 43 #r &5 38 8 /8, CD4™ /CD8 ™ % RMPP
JF& PB AT A K T CD4™ .CD8 ™ Ay 5 1 i i)
W, i £ F B 0.831 (95% CI: 0,741 ~
0.917) ZJB4E 8N 0. 716, REE N 85. 25% . 45
JEh 86.32% . WL 6,

10
g
S gf
m
in
6_
&
-]
~
] 4r
~~
S
2 27
0 1 1 1 1 J

0.3 0.6 0.9 1.2 1.5
CD4'/CD8* I8

TE 29 OR . T N 95 % CI
B 1 CD4 /CD8 LL{ES RMPP H# % PBH
FIERMEXER
Fig. 1 Dose-response relationship between CD4”™ /CD8 ™"

ratio and RMPP complicated with PB

&6 CD4 /CDS' 3t RMPP % PB i Fl 4 &
Table 6 Predictive value of CD4" /CD8" ratio for RMPP complicated with PB
ZH AUC 95%CI P EARSE R REE D RO
CD4 0.823 0.711~0.872 <20. 001 0.761 86. 33 89. 80
CD8 "™ 0.798 0.702~0. 836 <20. 001 0.782 92.06 86. 15
CD4 /CD8‘ 0. 831 0.741~0.917 <20. 001 0.716 85.25 86. 32
3 it RMPP Jf & PB B JLIER S RMPP & LA, a0k

3.1 RMPP M5 R R RHEIFN PB MEZE 4

5358 MPP L&, RMPP 4 5 3% iy K 5 4 g 5t
A2 F R 24 1 O B Bl AR S P e B S SRR T i b
FESFRRAE G H UL MPP B IL4EZ 5~7 d 5 2 8
T 25 M o ARCAE R/ it 5 5 1% 2 B = AR Sk 12
WA . RMPP EA7 5 5 0 & KUK 5L = 0] i &
W FE -1, PB & RMPP (% W9 & 5 2 —,

91

RE S 12 W KA AU I [ b 2E it T RE K 2 4R 4k
WAl AR RV R BB TS . PR ) B
I PB Y & A A # KRR L,

3.2 RMPP B &N &R

ARG LR BoR 58 m4 8 LA e, RMPP 4
PR A LR R >T7 KIEBILAKUE £, WBC,
NEUT, CRP, PCT, LDH, D-—- % {k /K *F ¥ %,
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CD3" .CD4" .CD8" il CD4 " /CD8" M AK K FH A .
ZHE W R BRI WBC i RMPP &4 1
M7 fE B 2, CDA' /CD8 " S RMPP % A= (4 14
R, 5 RO se a5 AR, Ko ) & R
RMPP [ — A~ 5 ZRFE , 7] fE S Wogs JF AR 5 F7 5 L
E SR BN SAEAE O e . Rt VR R R R
J'& 2l RMPP 9 KU % =5 . WBC 7K F Tt i A2 Jak e 1
RAE N H WLF B 78 MPP B3 b, WBC /K P F74: 7
e T BB B 7R S B A A5 B A 4 L v TR A AT 7
Froe Bm T 36 0 & J&  RMPP (g UK. CD4 '/
CD8 ™" Fefl e e 1 4 Bh v T 40 i Fn 4 i 35 T 40 i
Z AR A . B CDAT /CD8 T H Al %R
B E F2 GE AL FAH X R 25 BB 6% 5 A A0 B 9 4
PE LR BRI IR . CDA™ T 40 Ml it 43 6 48 fd [
- 2k 47 At G 328 40 P T R A5 NS B I 4
Pt B 4 ff = AR b i A . Bk, B CDA T T 48
L5 A B T S ML B S 92 7 4 RE T L B AIR K R
9 RMPP f UK

3.3 CD4 /CD8' Lk 5 RMPP # % PB By#H
P33

CD4" /CD8 " Hff & AR 532 3R Go e de T %
AIREAS 8 4R, 24 CD4" /CDS ™ Fb (H B Ak £ 51 fp 92
TIREZE AL 12 0 A RE LI 1Y A 2B R g ST AR
LK 0.95.1. 15,1, 35 Ry 40 S A Rl 4 W 55 %P 42, %
CD4" /CD8" i 5 RMPP 3 & PB f 4 56 M k47
I WA 45 5 Bk . CD4™ /CD8 ™ H {5 RM-
PP Jf- %% PB Y M &M F& & f# /5. CD4" /CD8 ™ L fH
/N, RMPP 3 & PB XU Bk . 43 B FLJR AL, LG {E
REARAT M 1 Sy P A, LA S g3 Dy e 25 L, B AR
S B SR A AT RE TG B B S I CD4T T
200 0 4 5 410 AP 0 B TR R T R B T A2 B
WKL 51 % Jiti 36 4 RE i E AR & s A, CDAT T
A0 A A CD8 T 41 M By [R) £ FH 32 52wl o BILAA X fili ¢
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