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Study on the association between gaseous air pollutants and inflammatory

indices in patients with schizophrenia
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Abstract: Objective To explore the relationship between gaseous air pollutants and inflammatory indices in patients with
schizophrenia (SCZ). Methods A total of 866 hospitalized SCZ patients were included from October 2020 to December 2023.
The daily average exposure values of gaseous air pollutants (SO,, NO,, O;, CO) for the seven days prior to hospitalization were
estimated using Kriging interpolation. Based on the biochemical test results on the day of admission, four inflammatory
indices were calculated for the SCZ patients: Platelet to Lymphocyte Ratio (PLR), Neutrophil to Lymphocyte Ratio (NLR),
Systemic Immune Inflammation Index (SII), and Systemic Inflammation Response Index (SIRI). Spearman correlation and
multiple linear regression models were employed to analyze the association between individual gaseous air pollutants and
inflammatory indices; Bayesian Kernel Machine Regression (BKMR) was used to assess the joint effects of mixed gaseous air
pollutants on inflammatory indices. Results The daily average exposure values of SO,, NO,, and CO in the seven days prior to
hospitalization showed a positive correlation with PLR (¢, 513=0.08;7y0, -pie= 0.069; 1o pe=0.078 ) \NLR (750, 5:=0.075; ryo, =
0.077; reone=0.069) and SH(rSO2 _ai=0.081; ryo, 51=0.072; reo5=0.075 ), with statistical significance (all P<0.05). The multiple
linear regression results indicated a positive correlation between the daily average NO, exposure and NLR levels, with B=
0.006 (95%CI: 0.001-0.011). The BKMR analysis revealed that when the daily averages of the four gaseous air pollutants
exceeded their 50" percentile (Py) in the seven days prior to hospitalization, the mixture of SO,, NO,, CO, and O; had a

positive joint effect on the NLR and SII of SCZ patients. Conclusion Short —term exposure to a mixture of gaseous air
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pollutants may influence the inflammatory response in SCZ patients.

Keywords: Gaseous air pollutants; Inflammatory indices; Schizophrenia
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Table 1 Basic characteristics of the research subjects (n=866)

FEE n (%) (xxs)
P51
Lk 666(76.91)
Fk 200(23.09)
(S 39.53 + 13.90
SAEFREL
PLR 174.32 £99.08
NLR 3.58 £2.48
S| 1008.42 +798.73
SIRI 1.92 £3.65

®2  ABEHT 7d MRS G R R R (E
Table 2 Individual gas pollutant exposure values of the study

subjects at 7 days before admission
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Table 3 Correlation between four gaseous pollutants and inflammation index during the first 7 days of admission
EiaTs PLR NLR NIl S0, NO, 0, Co
PLR 1
NLR 0.663" 1
Sl 0.776™ 0.890™ 1
SIRI 0.384 0.812" 0.754"
S0, 0.088~ 0.075° 0.081° 0.05 1
NO, 0.089™ 0.077" 0.072" 0.031 0.631" 1
0, 0.045 0.039 0.056 0.047 0.451" 0274~ 1
co 0.078° 0.069" 0.075" 0.03 0.375~ 0.700™ 0.164™ 1

7 :"P<0.05;"P<0.01,
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Table 4 Relationship between pollutant exposure and inflammation index during the 7 d before admission

P Y PR AR Z K A
B(95%CI) PH B(95%CI) P{a
PLR S0, 0.01(0 ~0.021) 0.062 0.006(-0.004 ~ 0.017) 0.243
NO, 0.004(0 ~ 0.008) 0.069 0.002(-=0.002 ~ 0.007) 0.253
0, 0(-0.001 ~ 0.002) 0.442 0(-0.001 ~ 0.001) 0.693
co 0.233(0.016 ~ 0.449) 0.035 0.145(-0.069 ~ 0.36) 0.184
NLR S0, 0.014(0.001 ~ 0.027) 0.038 0.013(-0.001 ~ 0.026) 0.063
NO, 0.006(0.001 ~0.012) 0.018 0.006(0.001 ~0.011) 0.030
0, 0.001(-0.001 ~ 0.002) 0.251 0.001(-0.001 ~ 0.002) 0.419
co 0.266(-0.006 ~ 0.539) 0.056 0.235(-0.04 ~0.51) 0.094
SII S0, 0.016(0.001 ~ 0.031) 0.041 0.013(-0.003 ~ 0.028) 0.105
NO, 0.006(0 ~0.012) 0.048 0.005(=0.001 ~ 0.011) 0.129
0, 0.001(0 ~0.003) 0.157 0.001(-0.001 ~ 0.002) 0.473
co 0.339(0.023 ~ 0.654) 0.035 0.264(-0.053 ~ 0.58) 0.103
SIRT S0, 0.216(-0.672 ~ 1.103) 0.633 0.222(-0.673 ~ 1.117) 0.627
NO, 0.13(-0.537 ~0.798) 0.702 0.119(-0.557 ~ 0.795) 0.730
0, -0.214(-0.553 ~ 0.125) 0.216 -0.227(-0.575 ~ 0.121) 0.201
co 0.008(-1.368 ~ 1.384) 0.991 0.013(-1.378 ~ 1.404) 0.985
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Figure 1 Analysis of the characteristics of the combined effect of mixed gaseous pollutants on inflammatory index NLR 7 d hefore admission.
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Figure 2  Analysis of the characteristics of the combined effect of mixed gaseous pollutants on the inflammation index SII 7 days before

admission
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