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Relationship between NLR, CRP, PCT and severity of community-acquired pneumonia in children

Tao Li, Liping Yao"
The First Affiliated Hospital of Baotou Medical College, Baotou, Inner Mongolia

[ Abstract] Objective To investigate the clinical value of neutrophil/lymphocyte ratio (NLR), serum procalcitonin
(PCT) and C-reactive protein (CRP) in predicting the severity of community-acquired pneumonia (CAP) in children.
Methods A total of 189 children with community-acquired pneumonia admitted to our hospital from June 2019 to June
2023 were retrospectively analyzed as the study objects. According to the recommended severity assessment table in the
diagnosis and treatment guidelines for community-acquired pneumonia in children (2019 edition), the children were
divided into a severe pneumonia group (70 cases) and a mild pneumonia group (119 cases). The clinical data of the two
groups of children were collected, and the blood cell parameters and serum CRP and PCT levels were detected in the
laboratory. The results were analyzed by calculating NLR. Results The blood cell parameters WBC count, neutrophil,
monocyte and platelet count in severe group were significantly higher than those in mild group, while lymphocytes were
significantly lower than those in mild group, the difference was statistically significant (P < 0.05). The levels of NLR,
CRP and PCT in severe group were higher than those in mild group, and the difference was statistically significant (P <
0.05). The correlation analysis between NLR, CRP and PCT and disease severity showed that the correlation coefficients
were 0.456, 0.409 and 0.274, respectively, and the difference was statistically significant (P < 0.05). Multivariate Logistic
regression analysis showed that NLR, CRP and PCT were independent risk factors for disease severity (P < 0.05).
Conclusion NLR, CRP and PCT are correlated with the severity of community-acquired pneumonia in children, and
have predictive value for the early severity of the disease.

[ Keywords] Children community acquired pneumonia; Neutrophil/lymphocyte ratio (NLR); Procalcitonin;

C-reactive protein

L whIE
-55-


https://ijcr.oajrc.org/

NLR. CRP. PCT 5 )L+ [X FRAGPE i 58 955 175 7™ 25 R FE AR S A A0

fifi g FE AR 5 Z LN JLEIL T B
. 2019 4F, 4ERZ) 740, 180 4 5 % LUK JLEESET i
%, 1 ESDILHEILTIN 22%, HPERE 5 PLIF
JLEFIFETHA 18.10/10 312, L 4 DX R il 4%
(CAP) NS (=) a5 SR 2k i e,
S EEAUARAS [F 2 B SRR G iR, H A R %
WL PP R NS R, A I X 4
MR IR . CAP FIH AR ALHET Py Sl 5 R,
ISR N R A, ISR A P, R IE A L R
MPESE B RS AR R A E R R PR M
G0t WKV R DA SRR ZE R, JLEFR
/N HLAS R 8 BOE AN TR PRARE s, BRIk ) L B SRR A 28
FHRRADCA R, JoEim N —SH2ia s . ik,
TEN 98 H B R0 S5 R R R 9 B LI, B R BRI R
ISR TH AR HH 3R, (BRI 5 2. AR K 3
SAEEZ I, RS 2 PR IR 2 T AR,
AR B e SO “ OISRVl FOARAE, 2 IEH
A AR BRI R O A T T TR 25 2 2 J M I R
Fr7 o HEAEE) CAP 2B AEYIAR SN AEATLEGH B R
B A 2 Th iy, T E 978 7 AR L B e S L A B e AN 2
Fha, e R T i EPUERIBIT . Ah, VR EY
RLgy TR PRI SR AL I ARSI . A EHR
WA ] 2 5500w LA AR BRI AE ) LB A X R4S
Mt 5 973 175 7 SRR PP 1 R S

1 WRE5FHE

1.1 AARAT %

[l 23 BT 2019 4F 6 H-2023 4F 6 F 1EA ke 2405
55— B R B2 BeAE B RIS 11 189 491 ) L B 4 [X SRAS 1 M ¢ H
JLs ARYEEIL—BRA . A TAE B BURKIE . SRR
NPT iSRRG Ilioh It AORESS ) LEE i 48 /™ i 2
FEVEAG 0 NERER A 4L 119 B, SEEM R 4L 70 615
Horr CAP HAEH 5 42 4] 22 28 il ARAELLH TS 66
B, 2z 53 fil. IAbRHE: OFFE LB XA
RSTTINE (2019 JO ) BIH S HRE X FRA 1 il 48 1
EWibRdE:; @R 1 H—16 % @ JitHKE TR 52534
AR O S, QMR EE, @it
ST, OBEFERASE, ORUIGRE, ©FF
BAEH, OHFAYSEEHMR. R e
o, @R TR = bR A e

1.2 FHHcE

I T U1 R AR B AR . YRR IR
AR ORI W, WD o ARAE (PRI P, (g

B PPRAAE . =L WSED | ERERE (W

-56 -

FEES CT) J C RBLER . P45 28 5 A I B &%
2% (WBC. N. L. M. PLT) , JFFil-5 b g/
R B4 i EL 4 (neutrophil-to-lymphocyte ratio, NLR),
Hrh NLR=N/L.

1.3 it 7%

B R H SPSS 25.0 Guit ZE AR AT Guit 22 o0 b
SR IM4 2% (WBC. N. L. M. PLT) . NLR &
Ot R TR, ARMIES G, KA Pso (Pas, Prs)
fiik, HIEHECRHIESH k% . NLR. CRP. PCT
5595 ™ LR FE R 4T Spearman AH IS ME 3 HT . 22l 524
F TAEHRFE #1128 (receiver operating characteristie curve,
ROC) 73#r NLR. CRP. PCT [WZE{LTE CAP &)L
175 7™ 25 2 BF 1) il 28 71 TH A7 Carea under the curve, AUC) .
B REE. FrRfE. P<0.05 B S&IFEE L.

2 %R

2.1 FLE—RE TR R L BBk 2 R AT

BREHSEFEHEIILFRER LR IMFE X
(P>0.05) 5 R ZH 240 ff 2 A 1) T A 25, ik
KgufE. Az, Mot BT HEH, ER
AR (P<0.05) 5 FRAEAH M40 & T FAE
H, ZREFIFEL (P<0.05) . WFE 1.

2.2 P NLR. CRP. PCT K- ibdk

BE4 NLR. CRP. PCT K THIEH, ERAS
HEEE N (P<0.05) . L% 2.

2.3 ARKAMAESHT

T I S 06 5 S S AT AR SR AR AR 5 0 1 B AR
AHIEME 43 #7278 NLR. CRP & PCT 5550 (1))™ B AL
HK A B ) 0456, 0.409. 0.274, FHidt NLR FIHIE
R, ERAGitFEE X (P<0.01) . WK 3.

2.4 NLR. CRP. PCT L& # R KIFMAF £ =&
#2 % 49 ROC TR 547

ROC HiZk43#7: NLR. CRP. PCT K =FB:ATF
fli CAP My N34 0.772. 0.744. 0.664.
0.815, HfFGIHHE X (P<0.001) . W% 4.

3 1Wig

H A Br b i Jo 80— 89 L 4L X SRAF PR il 2812 W
Bt o & 1B 45 re Al I A ] ) L2 1) i Rt . 3k |
PIRIAT « 5y B S A RN G I B S R R TR e, A
B LEATAKRENE, TR ZER.
BAVE H @I A VPR . AR, SEIS = A
MG AT RAZI CAP, SRIAEIRAAAEXS T2
CAP JEA—w AR T, WEMEMAEN CAP )
I ASRE PRANAAE A 1R K (1) 5 B4,



s

V8, W

NLR. CRP. PCT 5 )L+ [X FRAGPE i 58 955 175 7™ 25 R FE AR S A A0

*=1

P —RR SRR M ARRRS B 3 (Pso)

S B (B2o ER () WBC (10%L)

N (10%L)

L (10°L) M (10°/L) PLT (10°L)

BREH 119 (66/53)  5.00 (1.54,7.50) 7.14 (5.28,11.64)

HAEH 70 (42/28)  5.75 (2.94,9.000 9.16 (7.20,11.93)

6.10 (4.15,7.82)

7.32 (5.99,10.31)

2.90 (1.71,4.06) 0.58 (0.44,0.80)  269.00 (208.50,346.00)

1.14 (0.61,2.32)  0.66 (0.47,1.13)  297.00 (227.00,416.50)

VAL -1.487 2.62 -3.441 -5.77 -2.437 -1.976
pfE 0.137 0.009 0.001 <0.001 0.015 0.048
%2 M4 NLR, CRP. PCT /KFELEEE (Pso)
Papil % NLR CRP (mg/L) PCT (ng/mD)
BREL 119 222 (1.33,4.40) 12.10  (1.80,39.93) 0.19  (0.09,0.47)
HEREA 70 632 (3.26,12.27) 57.12 (23.76,136.80) 0.47 (0.13,3.07)
Z 18 -6.249 -5.605 -3.756
pfE <0.001 <0.001 <0.001
# 3 NLR. CRP, PCT S&kHE™EZERIERMES
HH A r P
NLR 0.456 <0.001
CRP 0.409 <0.001
PCT 0.274 <0.001
% 4 NLR. CRP. PCT REA&&MT/LE#XIKES MM EIZER ROC M
Eizt A E AUC 95% AJ {5 X [i] REIE (%) FRE (%) P1A
NLR 3.810 0.772 0.706 - 0.830 70.00 72.27 <0.001
CRP 30.47 0.744 0.676 - 0.805 71.43 69.75 <0.001
PCT 0.996 0.664 0.592 -0.731 44.29 86.55 <0.001
NLR+CRP+PCT 0.815 0.753 - 0.868 65.71 84.03 <0.001

FCURIX 73 WP T8993 S A4, N IR B 42 79 5 )
REMIBUR I B AGRAME, ARIEATA BE kT, X
IR AP e 1 7 AR R M . 2 It
FUR AT, 15 F 0 R 5 . () A Wb s ) 2 i 90
7 FEE R MR bR, EAAR EWITE X 53 4 B P R
BPE CAP DLJCHR ISP WP T8 50, VPAN 7 T
FREE R ™ B 25 J7 D7 T AR — e AE FH o« BRI L0 4T T 189
il CAP &L HI R, BFFe4 A3 NLR /K &
BB S W TT T A ) L A X SR A5 Ml A% 1) 7 o R
B, HaeeiE .

AR Eon, EREM R A A, ek
LA, BAZARM . RO RO & TR, ZR
HEE L (P<0.05) , HEEAMEHM T H
HEA, ZFAFIFER Y (P<0.05) . SRKRIPH
EAM . I /NMRIITELE IEE S HEEE, R

-57-

JHL bR EL AT B BRLAZ AT A B N T LB R S
T, WA, SEommERE L E R
R — AN S5, %™ E CAP AT () AUk vk
A PR L . Rk, 75 HAD A b B R AT
s PE B AR o W AR R P L S
ML (NLR) /M Sk gnftb{d (PLR)
HAZAN A S A ELE (MLR) . C [ E A (CRP)
MBS ZRE (PCT) 45, ZHUWIKHEF O &R a]
NARGNME RAEFVRGL RIS, AT, A
NLR. CRP. PCT MBS TG4, EZREHIITFE
X (P<0.05) . [FBEZIMPL PCT ZBHAE] &, NLR
A1 CRP 254k BH 52, Zhang ZE0OF 78 NLR HLAE W] DLER
it 9% 7 B 5 H HOPUI 1) HERR ME AN R . X5 STk R
TE PR — B o TE RN R P LT A A F)
PCT, {HFE/™ 40 B WOl iE fl % 2% & Th A i ig



NLR. CRP. PCT 5 )L+ [X FRAGPE i 58 955 175 7™ 25 R FE AR S A A0

W, JEFUR AR ORI IE it A fiz 3 = A K B
PCT T, 1 By, = A 240 R 7 2 08
b PCT BEJIC12,  HF 5 305 S 1 s 5 3k 1 it 7 fir 25
LA B A A 9 P 24 0 I RE A& )L CRP AN
PCT X HA R 150 E AR 22 5L (1 R AR 241K,
s R R RBARIESE . Rk, BARAKF ) JO5E A4
VbR EY AT REIR RN EE . SRR E A CAP, Tk
W TR PR KT 2 W SRR S BEER T . 4 (0 ) BR R R
HoAthy™ 8 3 RAEFAE . Nascimento-Carvalho ZFIBPIA %
DLAE 95 1 58 ) LH, PCT 7E %5 1) T IUAE JE e 5 03 73 8 L
) 70 41 K R = L S TR R R G 7 T B B
P T -

Pearson EZAHK /#4575, NLR. CRP. PCT
L5t 9 95 15 7 B R FE B IEAH 98 (r=0.456 0.409. 0.274,
P<0.01), %5 CAP P*HE 2 JZAHK, NLR>CRP>PCT.
WEFL I NLR F1 PLR ZE7ER ARG il . H
PRIV 5 22 Pl el (R N PPl e s, H5 B ™
HAHHL R IEAECUY, 8 5EIE SIS FE K I NLR. PCT
FFLIE R T CAP i th 7 2 B A be &9, A
PCT A&t ; VMO 78 & BfE NLR.D-D K& PCT
TP ¥ 5 M s ¢ S Ji A B g £ ) L 15 6 2L )
SLRE BB T4 SRR B CRP AL T m KT
L5 ERE A X IRAF I 46 (2 AR A OG0T, 534, Knight
2, Liu ZUSOVRHILE COVID-19 &+, CRP N
ISP E R A K. A A RS FR A — 2.
BT~ PCT AR JifidB B e iy B A8 Ak, 17 L% R
HEATR AR &, IR T NLR &5 CRP AT HK
G IR S

ROC HiZE45 KRB E NLR i, CRP K2R
T B TR S AR, PCT 2 W Sk o s i R,
BPERUIK, X5 BP0 U A AR — 2 NLR
iz REPES CRP A1, FemikS PCT Y, X5
X ERGRSE PR T RS A AN F] o B 78 K I CRP 2 f 5 3 1)
ERE M RAEFRbR, AT ARNMB. MEERGE. 2o
IREZE S ok AR 2% R XU G2 075 55 R ml Ty, (HL
RV R ABFFH, =EBCA RIS W v &
THBHNLR, 5 PCT /Y, =FHBARINMIHhZ T
40815, ®T NLR. CRP. PCT &, ix5F
KO T R B, SRR RA L TR
DR AT e TR A I G 5| RS R ] R v 22 R

15 LEAL X RIGVEN R H v, AEWbrE A S
KARFEm T MGE 1. 8l ERRbR ARk, mT
PR s 8 905 175 R BE 1) e VR T T VR, b P AR R

-58 -

FEAEF 8D RORE B FRARIE T 36 B o AHF
FAVRAFERIRYE, BE— b SR 1) BT e
FEAS & DAAERR TN AL DRSS MG 28 . 75 B RIEA &,
(] BN 0 AN [5] A ) s 35400 1) o £ W 518 AT 5 22 ) FF
Fu, DASROESEAERIEE A, PR L R Bm PR
PR K.

2z FFrik, NLR. CRP. PCT HfefE N JLE
FEIX BRI Ml 2 R Gt Fi b, Horh CRP R BUE B
B, PCT MHEFYERLF, NLR 2l RS CRP
Y, FERMES PCT MY, =FHBLEN ROC 4k
TR, X e R A — I E

S0k
(1]

Esposito S, Daleno C, Prunotto G, et al. Impact of viral
infections in children with community-acquired pneumonia:
results of a study of 17 respiratory viruses[J]. Influenza

Other Respir Viruses. 2013;7(1):18-26.

[2] Walker CLF, Rudan I, Liu L, et al. Global burden of
childhood pneumonia and diarrhoea[J]. Lancet. 2013 Apr

20;381(9875):1405-1416.

e NRILME R @RE A2 EH R PR R, JLE
XIRAEPEAT 427 L2019 SERRO[T]. I R SR
Z:.2019,12(1):6-13.

B3]

[4] Klig JE. Office pediatrics: current perspectives on the
outpatient evaluation and management of lower respiratory
infections in children[J]. Curr Opin Pediatr [Internet].

2006;18(1):71-6

[5] Self WH, Grijalva CG, Williams DJ, et al. Procalcitonin as
an early marker of the need for invasive respiratory or
vasopressor support in adults with community-acquired

pneumonia[J]. Chest. 2016;150(4):819-828

[6] Stockmann C, Ampofo K, Killpack J, et al. Procalcitonin
accurately identifies hospitalized children with low risk of
bacterial community-acquired pneumonia[J]. Pediatric Infect

Dis Soc. 2018;7(1):46-53

[7] Wallihan RG, Suarez NM, Cohen DM, et al. Molecular
distance to health transcriptional score and disease severity
children hospitalized with

pneumonia[J]. Front Cell Infect Microbiol. 2018;8:382

in community-acquired

N.D. Pantzaris, C. Platanaki, C. Pierrako, et al

(8]

Neutrophil-to-lymphocyte ratio relation to sepsis severity



NLR. CRP. PCT 5 )L+ [X FRAGPE i 58 955 175 7™ 25 R FE AR S A A0

9]

[10]

(1]

[12]

[13]

[14]

[15]

[16]

scores and inflammatory biomarkers in patients with
community-acquired pneumonia: a case series[J]. Transl. Int.

Med. 6 (1) (2018) 43-46.

YK. Huang, WM. Deng, S.L. Zheng, et al., Relationship
between monocytes to

spondyloarthritis[J]. Immunopharmacol. 57 (2018) 43—46.

lymphocytes ratio and axial

Zhang HF, Ge YL, Wang HY, et al. Neutrophil-to
-lymphocyte ratio improves the accuracy and sensitivity of
pneumonia severity in-dex in predicting 30-day mortality of

CAP patients [J]. Clin Lab,2019,65(10):190226.

Che-Morales JL, Cortes-Telles A. Neutrophil-to-lymphocyte
ratio as a serum biomarker associated with community
acquired pneumonia[J]. Rev Med Inst Mex Seguro Soc,2019,
56(6):537-543.

KA Rakioulaki M,Stolz D.Biomarkers in pneumonia-beyond
procalcitonin[J]. Int J Mol Sci,2019,20(8) - E2004.

Nascimento-CarvalhoCM, Cardoso MR, Barral A, et al.

(2010) Procalcitonin isuseful inidentifyin gbacteraem
iaamong childrenwith pneumonia[J]. Scand JInfect Dis 42:

644-649

HREE, T ke, B2 LI IL - 1IR1. APC.
SICAM - 1. NLR & PLR M2tk RHIGRE X[ 1] . 5K
U5 SHG6 PR E£,2019,37(3) 465 - 467.

WEFENLR PCT FIFLER /KR AL X 3 A5 Ml 95 fE s
43 )2 H R T A [9]. H LI R BT R 4% ,2021,14(09):
907-911.

YR 28 32 JF AR R gL 8B ) LIfs NLR. D-—Z&4A&Hf1 PCT

-59.-

[17]

[18]

[19]

[20]

[21]

[22] %

(9 3RAE S R AE 3 B (9] BUARIZ W 57697,2022,33(17):
2629-2632.

HOW A, G2 BRI R i C R K D-
ZIRARRIATT B RIS SR K 3 A [J]. o E 2 S
I 7R,2019,19(12):2035-2037.

Knight SR, Ho A, Pius R, et al. Risk stratification of patients
admitted to hospital with covid-19 using the ISARIC WHO
clinical characterisation protocol: and
validation of the 4C mortality score[J]. BMJ (2020) 370:

m3339.

development

Liu F, Li L, Da X, et al. Prognostic value of interleukin6,
c-reactive protein,

COVID-19[J]. J Clin Virol (2020) 127:104370.

and procalcitonin in patients with

F KPCT. CRP. WBC & NLR 7EZ45 N\ BN G YLt
I S WA E D] B AL 2E,2019,33(03):201-204.

M Zn PR 25 R C SR AERE AN R 6 IS4
DUAEHT A LR G B2 I b A B[] Hh A BR 97,2018,
37(01):34-36-+42.

XIEUE, ¥4 hs-CRP. PCT. NLR BEAHGIITE 2 Wi4n e
P 0B i R AR A B[] A e S T 5 I PR 2021,
28(06):951-954.

WA B ©2023 1E& 5T HGREUH IO 724 L (OAIRC) T
ﬁ ZIKIETQA \%H AV ?‘%g -LLLFT%T}\Z{%%

https://creativecommons.org/licenses/by/4.0/

OPEN ACCESS


https://creativecommons.org/licenses/by/4.0/

	1 对象与方法
	1.1 研究对象
	1.2 资料收集
	1.3 统计学方法

	2 结果
	2.1 两组一般资料及血细胞参数结果分析
	2.2 两组NLR、CRP、PCT水平比较
	2.3 相关性分析
	2.4 NLR、CRP、PCT对儿童社区获得性肺炎严重程度的ROC预测分析

	3 讨论

