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Predictive effect of peripheral blood system inflammation

indicators on acute asthma attacks in children
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Abstract: Objective To explore the value of peripheral blood system inflammation indicators such as neutrophil/
lymphocyte ratio ( NLR), platelet/lymphocyte ratio ( PLR), and systemic immune inflammation index ( SIT) in
predicting the acute attack and severity of asthma in children. Methods Eighty children with acute exacerbation of
asthma diagnosed in the Department of Pediatrics of Huai’an First People’s Hospital from January 2020 to August 2022
were retrospectively selected as the asthma group, including 39 severe and critically ill children as the severe group, 41
mild to moderate children as the non-severe group, and 60 healthy children in the same period were selected as the
control group. The peripheral blood cell count was detected, and NLR, PLR and SII were calculated. ROC curve was
used to analyze the predictive value of each index for acute attack and severe attack of asthma. Results Compared with
the control group, the levels of NLR (Z=5.678, P<0.01), PLR (Z=2.889, P<0.01) and SII (Z=5.343, P<0.01)
in the asthma group were higher. NLR (Z=3.393, P<0.01), PLR (Z=2.787, P<0.01) and SII (Z=3.489, P<0.01)
levels in severe group were higher than those in non-severe group. ROC curve analysis showed that the AUC of NLR,

PLR and SIT in predicting acute attack of asthma were 0.781 (95% CI. 0.705-0.853, P<0.01), 0.643 (95%ClI .
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0.551-0.735, P<0.01) and 0.764 (95%CI. 0.685-0.843, P<0.01), respectively. The AUC of NLR was the highest,
with sensitivity and specificity of 68.8% and 76.7% respectively. The AUC of NLR, PLR and SII in predicting acute
severe asthma attack were 0.720 (95%CI. 0.608-0.833, P<0.01), 0.681 (95%CI: 0.559-0.803, P<0.01) and
0.727 (95%¢CI. 0.615-0.838, P<0.01), respectively. The AUC of SII was the highest, with sensitivity and specificity

of 61.5% and 80.5% respectively. Conclusion NLR, PLR and SII in peripheral blood have certain predictive value for

acute attack and severe attack of asthma in children.

Keywords: Asthma; Child; Acute attack stage; Critical illness; Inflammatory reaction; Neutrophil/lymphocyte ratio;

Platelet/lymphocyte ratio; Systemic immune inflammation index
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Tab. 3 Predictive efficacy of NLR, PLR and SII in acute asthma attack
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Fig. 1 ROC curve of NLR, PLR and SII for predicting asthma attack in children



FEIGRBFSE 2023 4£ 9 H 45 36 %45 9] Chin J Clin Res, September 2023, Vol.36, No.9

- 1377

3o ®

I i 22 A 4 i 200 R A4 L 26 43 HE R 2 S5 =
RS RE RN o W S A, R Sk
FOE AR, e M AL R LR R L
Wiy Mk e 1 S T A ) VR o 2 5 LR 2 R ) T
il T e AR X LA C A, IR I, #R 2R 17 B0 5 A7 B 28
AL bR AR B . ITAFEAR , DI RIS 2 Hh ]
FREUFNI M 75 1 NLR \PLR 1 SIT, J2 254 T ks
ST 90 L A0 A I N Y BB FE b, B E SEAE AT
FHF R W i R L O M It A R R L AR S Y R E UK
SO T A L B P A (A TR — R T

5T W, 22 b 4 i 40 0 Qv P 40 . o 24 4
J MRS T R R A R T
R T i 3 22 o)y 2 B HE RE A Ak,
T R B AN ZE R ) ( NETs ), 7] L il 358 04 45 2
Jr A, SR, XY NETs 5o BE 70 B, 5 23 5 Bl 2140
Pt g7 o H R 40 it T AR R RS
ALV AR B, IS AR S o A ST 4 R
KB, Neu 7E W Wiy 20 $ 25 755 T % REZHL, 2% Wiy o i 2
Neu 5 FAEFEAE , 271 Neu ¥4 2 50705 200k & 1E
e FERE RAE AT BEMI 5, X 5 Backman 25" [ fF 5% A
5o IR L 20 LR ATLAARA 75 G 8 10 25 D) R 1) B L 4
T 7 EL 290 i 2 43 6 IL-4 (IL-5 1 IL-13 25 22 Fh 40 i
K, 1755 B bk 00 40 i 531k 0 38 40 M T 7 A R S 1
IgE | 5 A 20 Jia T g i P4 s 200 e b 1o i SR A0 ) Fe 2
TRES A, ERUIE A0 B A0 R B 40 i Jt ks, 5 |7
Th2 2l it F1 0 R P r 40 if 32 4 A 2L 5 E - LA
Jee i , S B B K A R B L AR BSR4
7N, N2 Lym IRF X5 B2, Lym 78 800E 2 5 9F #AE
LA TG 2 25 55 R T, Ayakannu %521 X B I i
AR 9 22 B, 02 s 2 T L 400 R 7 T e o) B 4L, T
JEE I Wi £ 3 b L AT 5O o AR ST A5 R S R —
T B — T L # N 5 G Lym 2
()22 SR LR . 6Tl /N, T 3 e R 5 S
AR 1 TgE A SR AR S AL IR AL I/
Ml i BT AL e | 5-F8 (i TL-33 % Z2 B R RE A ik,
2 5 1 A e SN I 8 R A N
B FEARBIETE R, Plt 7 2 i 2H 5 0F BE 4 | 19 i 7
i 2H 55 AF TR 41 ) JE B 25 57 5 Coskun 26 fF 54
RIM/ME S5 T BERG 0 & 4 0 Pl B4ei2# 2
S s AR IR AL e B S D
A D0 B M 15 -5 9% P ) i INH SO A G, TRTAS Sz I
AIMUEER

WP NLR \PLR F1 SIT 7F JL 2 2 Wi 2 vk %%
VR S0T0785 A Bt s 15 7™ A B %) TR 1L, 45 S
7R, NLR PLR F1 SII 75 &% Wty 200 % /R 01 2 0 &8 5
(XTI, FE EAE A I B & & TAEEAE 4L ; NLR |
PLR (SII % JL#E W i 2 & A S J e 2 A 34 HLA 1
FIME ;X — 25 SRR REMERIER IV TRES 5 T L
B I 2 P 2 VR 1 S o it e, Conrad 4577 (O BIFSE
e B ZR G S AE -5 18 Wity B A K

FEV 1% 7T A7 4 Js i 38 BH ZE 45 0, J2& PFAl7 2% Mg
SR K VRIS B ZE R B 1 5 SR B, 7E R I2 W
T HA B B B Y . AT R B, e
2 FEV1% & E I T xF B4, B AE 4 FEV1% B % (1%
THEFESEL]; FEV1% 5 Neu  Plt, Lym JC B & #H ¢,
FEV1% 1 NLR PLR  SII 5 7 # , 0 o — iy
RAE NS S 2 BRIGC, 10  A SAE 48 A vl
AE 5 Z PR 5 #EI NLR (PLR (SIT &2 & RAE TS
Bl RE 5 L 027 M 2 ME & VR e I T R A K
Walzik 25> fF 58 9], NLR \PLR . SII & & & JE 48
P48 B — 1) 5 E 20 M T30 S T 7 AR A 4 B R E
J5 AT B I

ARG B L FEACE /N | RBERF 5T, AN
ARG A 8 M D 197 5 99 A0 28 P 48 AR 1 AN 18 92
Oy BRGE A R T A IR B2 2o vl CRERA HTHE R
FHIRARER .

gi LR, AN E I F 58 R AE 48 br NLR (PLR (SII
Xif Ly 2 A S HORE KA A — E BUHIME, HL
LA RS S AR B, AT 3Pk e SR AR o — 2
W% o
A

% 30k

[1] Jones H, Lawton A, Gupta A. Asthma attacks in children-challenges
and opportunities[ J]. Indian J Pediatr, 2022, 89(4) . 373-377.

[2] Mahesh S, Ramamurthy MB. Management of acute asthma in
children[ J]. Indian J Pediatr, 2022, 89(4) ; 366-372.

[3] Martin J, Townshend J, Brodlie M. Diagnosis and management of
asthma in children [ J]. BMJ Paediatr Open, 2022, 6 (1)
e001277.

[4] Jones LM, Regan C, Wolf K, et al. Effect of osteopathic manipula-
tive treatment on pulmonary function testing in children with asthma
[J]. J Osteopath Med, 2021, 121(6) : 589-596.

[5] Cazzola M, Rogliani P, Ora J, et al. Asthma and comorbidities: re-
cent advances[ J]. Pol Arch Intern Med, 2022, 132(4) : 16250.

[6] Ekici H, Imamoglu M, Okmen F, et al. Evaluation of neutrophil-to-
lymphocyte ratio and platelet-to-lymphocyte ratio in pregnant women

with systemic lupus erythematosus[ J]. J Obstet Gynaecol, 2022, 42



- 1378 -

[10]

[11]

[12]

[13]

[15]

[16]

o [ I PRAFSE

2023 49 A48 36 445 91  Chin J Clin Res, September 2023, Vol.36, No.9

(5): 872-876.

Dziedzic EA, Gasior JS, Tuzimek A, et al. The association between
serum vitamin D concentration and new inflammatory biomarkers-
systemic inflammatory index ( SII) and systemic inflammatory re-
sponse ( SIRI )-in patients with ischemic heart disease [ J ].
Nutrients, 2022, 14(19) :4212.

e LR R g i R B 2 LR SR B I LA 2R Y
(2020 4R [J]. e LRI A A ,2020,58(9) :708-717.

The Editorial Board, Chinese Journal of Pediatrics.
Recommendations for diagnosis and management of bronchial asthma
in children (2020) [J]. Chin J Pediatr, 2020,58(9) : 708-717.
Habib N, Pasha MA, Tang DD. Current understanding of asthma
pathogenesis and biomarkers[ J]. Cells, 2022, 11(17) : 2764.

Fu W, Fu H, Ye WX, et al. Peripheral blood neutrophil-to-lympho-
cyte ratio in inflammatory bowel disease and disease activity: a meta-
analysis[ J]. Int Inmunopharmacol, 2021, 101 108235.

Li LH, Chen CT, Chang YC, et al. Prognostic role of neutrophil-to-
lymphocyte ratio, platelet-to-lymphocyte ratio, and systemic immune
inflammation index in acute ischemic stroke; A STROBE-compliant
retrospective study [ J]. Medicine ( Baltimore), 2021,100(25) .
€26354.

Stiihler V, Herrmann L, Rausch S, et al. Role of the systemic im-
mune-inflammation index in patients with metastatic renal cell carci-
noma treated with first-line ipilimumab plus nivolumab [ J ].
Cancers, 2022, 14(12) . 2972.

B, TR, B & SIT I NLR X B AE X P il 8 4 3
FIRA R B BUS RIS A LT ] o = il R BT 5, 2022, 35
(5) :685-689.

Liao JX, Xie CH, Miao L. SII and NLR in evaluating the prognosis
of elderly patients with community-acquired pneumonia complicated
with malnutrition[ J]. Chin J Clin Res, 2022, 35(5) : 685-689.
fifi %2 0T, K 22 R GE G JRAE R KL )1 W TVIG IR 7 IR BT B L
TN AET]. A AR B4 ,2022,20(11) - 18841888,
Chu AZ, Zhang L. The predictive value of systemic immune-inflam-
mation index for intravenous immunoglobulin resistance in children
with Kawasaki disease [ J]. Chinese Journal of General Practice,
2022, 20(11) . 1884-1888.

STHFUK NG TR, WR R, 55 LR A1) I, T 94 0 40 i S A 5
IFN-y Hl VECF 2L K 5 i G 2R [ 1] 3y R 2 4k ik, 2021, 21
(11):1420-1423.

Weng HB, Zeng DH, Chen Y], et al. Expression levels and clinical
significance of T lymphocyte subsets, IFN-y and VEGF in peripheral
blood of asthma children [ J]. J Trop Med, 2021, 21 (11):
1420-1423.

g, i K, AR, SF SRR B SR R e P R AR R Y
L[] AR PE 2, 2019,17(12) :1993-1997.

Ma N, Zhuan B, Li P, et al. Significance of oxidative stress in acute

exacerbation of bronchial asthma[ J]. Chinese Journal of General

[17]

[19]

[20]

[21]

[22]

[25]

[26]

[27]

Practice, 2019, 17(12) : 1993-1997.

Lachowicz-Scroggins ME, Dunican EM, Charbit AR, et al. Extra-
cellular DNA, neutrophil extracellular traps, and inflammasome ac-
tivation in severe asthma[ J]. Am J Respir Crit Care Med, 2019,
199(9) : 1076-1085.

Michaeloudes C, Abubakar-Waziri H, Lakhdar R, et al. Molecular
mechanisms of oxidative stress in asthma[ J]. Mol Aspects Med,
2022, 85: 101026.

Backman H, Jansson SA, Stridsman C, et al. Severe asthma-a pop-
ulation study perspective [ J]. Clin Exp Allergy, 2019, 49(6):
819-828.

Komlési ZI, van de Veen W, Kovics N, et al. Cellular and molecu-
lar mechanisms of allergic asthma[ J]. Mol Aspects Med, 2022,
85 100995.

Ayakannu R, Abdullah NA, Raj VL, et al. Clinical characteristics,
cytokine profiles and plasma IgE in adults with asthma[ J]. Mol Im-
munol, 2022, 143 50-57.

Pitchford S, Cleary S, Arkless K, et al. Pharmacological strategies
for targeting platelet activation in asthma[ J]. Curr Opin Pharmacol,
2019, 46. 55-64.

Yue M, Hu MJ, Fu FD, et al. Emerging roles of platelets in allergic
asthma[ J]. Front Immunol, 2022, 13 846055.

Coskun O, Ercan N, Bostanci I. The peripheral blood inflammatory
patterns in the control levels of asthma in children[ J]. J Asthma,
2021, 58(3): 299-306.

Mansour A, Bachelot-Loza C, Nesseler N, et al. P2Y12 inhibition
beyond thrombosis: effects on inflammation [ J]. Int J Mol Sci,
2020, 21(4) . 1391.

Meng J, Zou YX, Hou L, et al. miR-140-3p ameliorates the inflam-
matory response of airway smooth muscle cells by targeting HMGB1
to regulate the JAK2/STAT3 signaling pathway[ J]. Cell J, 2022,
24(11) : 673-680.

Conrad LA, Cabana MD, Rastogi D. Defining pediatric asthma:
phenotypes to endotypes and beyond [ J]. Pediatr Res, 2021, 90
(1) 45-51.

fETILL, S0, ThAE e, A5 b FEAE AR 3R D X AR i S U e L
# FEV1% FeNO Bz iR sz [ ] ch Ao ) B2 2, 2022,
20(2) :259-262.

Chu WH, Peng S, Ma YY, et al. Effect of vitamin D supplementa-
tion on FEV1%, FeNO and control level in children with uncon-
trolled bronchial asthma[J]. Chinese Journal of Greneral Practice,
2022, 20(2) : 259-262.

Walzik D, Joisten N, Zacher J, et al. Transferring clinically estab-
lished immune inflammation markers into exercise physiology: focus
on neutrophil-to-lymphocyte ratio, platelet-to-lymphocyte ratio and
systemic immune-inflammation index [ J]. Eur J Appl Physiol,
2021, 121(7): 1803-1814.

I FS HHA:2023-03-27 f&[E HHEH:2023-05-12  4R4E M/



