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Effects of gaseous air pollutants on blood routine indicators in elders from a community in
Beijing WANG Wan-zhou, CHEN Qiao, LI Hong-yu, LIU Qi-si-jing, WU Shao-wei (School of Public
Health, Peking University, Beijing 100191, China)

Abstract:

[Background] In recent years, research about effects of gaseous air pollutants on population
health has continued to make progress, but evidence for the impacts on peripheral hematology
is still limited.

[Objective] This study is designed to investigate the effects of exposures to main gaseous air
pollutants [carbon monoxide (CO), nitrogen dioxide (NO,), ozone (0s), and sulfur dioxide (SO,)]
on blood routine indicators of elderly residents.

[Methods] From January 2018 to September 2019, blood routine tests, basic information surveys,
and environmental exposure data collection were performed on 427 people aged 50 to 78 years
in a community of Beijing. Univariate linear regression models were used to explore the potential
risk factors of blood routine indicators. Single-pollutant multivariate linear regression models
were established to analyze the effects of gaseous pollutants on blood routine indicators. Effect
modification models and two-pollutant multivariate linear regression models were conducted to
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explore the robustness of the results from the single-pollutant models.

[Results] The medians [interquartile ranges (/QR)] of white blood cells, red blood cells, and platelets of the study subjects were
5.7x10°(1.7x10°), 4.6x10"%(0.5x10%), and 217.0x10°(63.5x10°) L, respectively. Along with the increases in SO,, neutrophils percentage
showed significant decreases (P <0.05), while lymphocytes percentage showed significant increases (P<0.05). Red blood cells counts,
mean corpuscular hemoglobin and its concentration showed significant decreases (P<0.05), whereas mean corpuscular volume and
red cell distribution width standard deviation showed significant increases (P <0.05) along with increases of the four pollutants.
An IQR increment in CO (0.4 mg:m?), NO, (24.4 ug-m?), 05 (67.1 pug-m3), and SO, (3.4 ug:m) at 90-d moving average was significantly
associated with percent changes of -2.6% (95% Cl: -3.7%--1.4%), -2.6% (95% CI: -4.0%--1.2%), -3.2% (95% CI: -4.8%--1.5%), and -2.9%
(95%Cl: -3.9%--1.9%) (all P<0.01) in mean corpuscular hemoglobin concentration, respectively. Along with the increases in CO, NO,,
and SO, platelet count, mean platelet volume, and platelet hematocrit showed decreasing trends (P<0.05), while platelet distribution
width showed an increasing trend (P<0.05). An IQR increment in CO, NO,, and SO, at 90-d moving average was significantly associated
with percent changes of -21.2% (95% Cl: -29.3%--12.2%), -19.7% (95% Cl: -29.3% - -8.8%), and -15.6% (95% CI: -23.2%--7.2%) (all
P<0.01) in platelet hematocrit, respectively. No significant effect modification was observed when the data were stratified by cold,
passive smoking, chronic diseases such as hypertension and diabetes, and medication use (P>0.10). The results of the two-pollutant
models controlling for other gaseous air pollutants and fine particulate matters at the same time window were generally consistent
with those of the single-pollutant models.

[Conclusion] Exposure to gaseous air pollutants may lead to quantitative and morphological changes in white blood cells, red blood cells,
and platelets.

Keywords: air pollution; elders; carbon monoxide; nitrogen dioxide; ozone; sulfur dioxide; blood routine test
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Table 1 Distribution of environmental exposure factors of the
study subjects in a community in Beijing from 2018 to 2019
(1-d exposure metric)

BRERRIER &=/ME =AE

Environmental exposure factor Min Pas M Prs Max
co/ (mg-m?) 0.2 0.4 0.6 1.0 2.4
NO:/ (pg-m®) 4.0 23.0 42.0 580  141.0
03/ (ug'm”) 4.0 74.0 88.0 1205  283.0
502/ (ug'm?) 1.0 2.0 4.0 8.0 19.0
FEXHZE /% (Relative humidity/%)  19.0 38.0 46.0 60.0 88.0
JBE /°C (Temperature/°C) -13.5 -1.7 8.3 20.5 30.2

[CE] BB AR RETIE ML B 8:00 E5I— H 8:00 BIMERZIE
RT(E,
[Note] Mean values of indicators cover a time window from 8 am on the
pre-blood-sampling day to 8 am on the next day.
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Table 2 Distribution of blood routine indicators of the study
subjects in a community Beijing from 2018 to 2019
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PETE T4 K 9 -1
EIERAEIA/ (0L 00 6 00 00 00 01 01 00
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e .
PIEERBEEAL /% 50, 433 s30 ss1 628 706 779 98
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Bz E L /%
1. ! d . . 3 139 1.
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FERS M T 0,
ERMMAREDLE/% 0, 08 14 21 30 53 87 16
EOSP/%
S o
ERMMAREDLE/% 00 02 03 04 05 08 36 02
BASP/%
£T4HR (RBC)
LTAARER/ (x107°L7)
. 34 40 44 46 49 54 60 05
RBC count/ (x10"L?)
ITEM gt
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HGB/ (g'L7)
LTARREEE RS /%
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i 0.1 375 40 8 45 85 5338
44T 4 n}
FAILLAAAR /ML 614 86.1 90.1 93.1 96.0 100.8 107.6 5.9
MCV/fL
iz 4] ﬁ = =2
FIMAEEE /g 205 285 300 30.8 31.8 336 352 18
MCH/pg
TIYMARERE/ (gL7)
! .0 314.0 323.0 332. : : 0 17.
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THRAHRELTER
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RDWCV/%
TR TR BT EE /L
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4haR2
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/)i (PLT)

I/)viRER / (x10°LY)
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. . . 1 101 115 141 1.
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A\ =
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PDW/fL
0 /o,
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PCT/%

[>F (Note) ] WBC: white blood cells; NEU: neutrophils; LYM: lymphocytes;
MONO: monocytes; EOS: eosinophils; BASO: basophils; NEUP:
neutrophils percentage; LYMP: lymphocytes percentage; MONP:
monocytes percentage; EOSP: eosinophils percentage; BASP:
basophils percentage; RBC: red blood cell; HGB: hemoglobin;
HCT: hematocrit; MCV: mean corpuscular volume; MCH: mean
corpuscular hemoglobin; MCHC: mean corpuscular hemoglobin
concentration; RDWCV: red cell distribution width standard
deviation coefficient of variation; RDWSD: red cell distribution
width standard deviation; PLT: platelets; MPV: mean platelet
volume; PDW: platelet distribution width; PCT: platelet
hematocrit.
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Figure 1 Estimated effects associated with an /QR increment
of selected gaseous air pollutants on white blood cell related
indicators of the study subjects (percent change and 95% Cl)
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[3F (Note)] RBC : £I 4B %K (red blood cell) ; HGB : M4 & AR E
(hemoglobin) ; HCT : £1 48 A tb & (hematocrit) ; MCV : 3§
4T B 1A F2 (mean corpuscular volume) ; MCH © I IMAEH
2 (mean corpuscular hemoglobin) ; MCHC : 15 M4 2 H K E
(mean corpuscular hemoglobin concentration) ; RDWCV : £I 40 ff
DHEEL R FREK (red cell distribution width standard deviation
coefficient of variation) ; RDWSD : IR N R BT E E (red
cell distribution width standard deviation) o

2 RESFSEYEIEM 14 /IQR MR RIMAIER

FEARAYME IR (B L E W ERE 95%C/)
Figure 2 Estimated effects associated with an IQR increment of
selected gaseous air pollutants on red blood cell related indicators
of the study subjects (percent change and 95% Cl)
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[>¥ (Note) ] PLT : M/)\REK (platelets) ; MPV : I/ MREFE (mean
platelet volume) ; PDW : [ /)\ iRk 43 %5 3% FZ (platelet distribution
width) ; PCT : I/MRIEFT (platelet hematocrit) o
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Figure 3 Estimated effects associated with an IQR increment of
selected gaseous air pollutants on blood platelet related indicators
of the study subjects (percent change and 95% C/)
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