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Background

- Air pollution is a leading cause of death and disability in the world and it has caused
10 million deaths per year.

- WHO reported, 92% of the world population living in places where air quality
standards were not met.

- IARC: Ambient air pollution classified carcinogenic to humans and particulate matter
has strong risk factor to lung cancer incidence.




AIr pollution & Health

CVvD Stroke




Alr Pollution and
Infectious Disease?




Annual mean PM10 (ug/m®)
¢ <20
20-29
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* The mean annual concentration of fine suspended particles of less than 10 microns in diameter is a common measure of air pollution.

- People In urban and developing countries exposed to high
concentrations of ambient air pollution.

- Those areas also reported to have high incidences of TB.




- Not applicable




Issues: TB In Malaysia
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Fiegure 1. Incidence (notification of new and relapsed cases) rate of TB (per 100.000) Ma- _
laysia (1990-2013): [19]. Shajahan et.al, 2016
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Incidence of TB in Malaysia has been on rise over the years with
annual TB IR=89 cases/100,000 population in 2015.

States with high density population, urban areas were reported with
higher burden of TB cases.



Risk Factors - Active TB




Risk Factors - Active TB

M. Tb Latent TB

1. SES: Crowding, Income




How about air
pollutants?




Findings from other studies?

- Limited study - AP and TB disease.

. Cohort study (China) - PM 2.5




Motivation for the analysis
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Impact of air pollution and the development of TB
disease prior infection remain obscure.



Objective(s)

To investigate the potential role of ambient air pollution that
might aggravate PTB in relative to EPTB.

Specific objectives:

1. To describe the characteristics of PTB patients In
Malaysia;




Methods

Study Design:

Ecological Cross-sectional; utilized a cohort of TB
patients in 2013.




Methods

TB Cases (Outcome variable):

1. Data; National surveillance of TB Iinformation system
database (TBIS) that include information on patient’'s socio-
demography profiles, clinical diagnoses & co-morbidities.

2. Binary dichotomous outcome variable coded 1=PTB and




Methods

Air Pollution (Exposure variable):

1. 2-year exposure data from Jan 1, 2011 to Dec 31, 2013 included Air Pollutant
Index (API) and 5 ambient air pollutants:

- Sulfur Dioxide (SO2), Nitrogen Dioxide (NO2), Carbon Monoxide (CO), Ozone
(O3) and Particulate Matter less than 10 um in aerodynamic diameter (PM10).

2. All transformed in ug/m? unit.
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Cut-off of 95-percentile of all ambient air

pollutants that might potentially drive TB disease.



Data analysis

1. Descriptive and Bivariate analysis to describe the characteristics
of TB and air pollution.

2. Correlation analysis: To examine the correlation of the 2-year
95th-percentile of air pollutant variables:

~+ Preliminary analysis by visual assessment of scatterplots;




Data analysis

1. Logistic regression analysis: To estimate association between 2-year 95th-
percentile of APl and PTB in relative to EPTB by controlling covariates.

- Preliminary crude bivariate analysis.
- Significant predictors included in final model.

2. To control multicollinearity, separate logistic regression was done to assess the
impact of five(5) air pollutants and PTB adjusted for covariates.




Results

Figure 3. Sample population



Results
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Figure 4: Notified PTB and EPTB cases by Epi-week in 2013



Results

Figure 5: Incidence rates of TB and 2-year 95th-percentile of API.



Results
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Figure 6: Employment and TB

PTB: Unemployed,
Services & Sales,
Agriculture.

EPTB: Children, HCW,
C&M, Administrative



Results
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Figure 7. Weekly Mean air pollutant index (API)
from Jan 1, 2011 - Dec 31, 2013
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Results

Table 1: The 2-year air pollutant concentrations profiles (ug/m?3).

Air Pollutant Mean (SD) 5% 95%
Exposure

Air Pollutant

Index (API)

PM10 (ug/m?) 43 (27.8) 38 (26) 15 89 995
Os (ug/m?) 33.2 (30.4) 25.5 (39.3) 2.0 92.3 323.9
CO (ug/m?) 611.2 (459.18) 492.4(435.2) 1603 14659 13,1125
SO (ug/m?) 4.8 (7.4) 2.6 (2.6) 0 15.7 518.3
NO: (ug/m?) 17.77 (16.1 1317 (188) 1.9 50.8 238.9

Malaysia's API
Air Pollution o
Index Air Guality Color
(AP} Category Code
0 —50 Good
21 =100 Moderate
101 — 200 Inhesatthy
201 =300 | wery Unheatthy

301+ Hazardou=




Results

Table 2: Pearson correlation coefficients of the 2-year,
95th-percentile air pollutant concentrations

PM10

1.0
0.4035 [

0.9245 0.6245

J ). 330

0.0918
Mote: All coefficients were statistically significant at p-value < 0.05




Results: Crude analysis

Variable

BCG scar®

Yies

Mo

History of TB
Yes

Mo
Crowding

105
Bto10

=10
Ssmoking
Status
Yes

Mo

Diabetes
Yies

Mo

12,793 (75.7)
4,111 (24.3)

1,112 (5.8)
15,792 (93.4)
13,5637 (85.9)
2,005 (12.8)

236 (1.5)

5,905 (34.8)

10,999 (85.1)

3,043 (18.0)

13,861 (82.0)

cOR (95% CI)

1.934 (81.5) 0.705
(0.632, 0.787)

438 (18.5)
86 (4.0)
2,276 (96.0)
1,983 (87.9)
252 (11.2) 1.157
(1.007, 1.330)

22 (1.0) 1.560
(1.005, 2.421)

2.073
(1.867. 2.301)

238 (10.0)

2,134 (90.0)

*BCG Scar indicates BCG vaccination status.

BCG scar

History of TB

Crowding (B-10] Crowding (= 160]

Host-related TB factors

Tobaoco Use

Figure 8: Logistic regression model estimated crude odds ratio (cOR) and
95% confidence intervals (Cls) for the associations of pulmonary TB and
covariates (Host-related TB factors).



Results: Adjusted Analysis

Model 895 Percentile
(PTB=1, EPTB=0) 2-year exposure
cOR (95% CI aOR* (95% CI

API 0.993 (0.988, 0.998) 1.005 (0.997, 1.014)

PM10** 3-88910-997 003 1.006 (1.002, 1.011)
SOz ** 1.004 (0.999, 1.009) 1.012 (1.006, 1.019)
NO: 0.99%9 (0.996,1.001 1.001 (0.998, 1.004)
Qs 0.996 (0.995, .998) 0.299 (0.997, 1.003)
cO 99908991000 1.000 (0.999, 1.000
“*Statistically Significant at p-value < 0.05 S —

Figure 9: Logistic regression 1020
model estimated adjusted odds 1018
ratios (ORs) and 95% confidence
Intervals (CIs) for the associations
of pulmonary TB and 95th-
percentile in the estimates of
ambient air pollutant _q_

concentrations for 2 years. P e maoe s;e oz
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Discussion

1. 2-year 95th-percentile APl was moderate;

- No significant association with PTB*




Discussion: PM10

- Significant association with PTB* after adjusted for covariates.
- Corroborates with several study findings.

- PM10 increases the risk of infection; PTB outbreak episodes during dust
storms In China.

- PM alters macrophages and causes inflammation ~ bacterial proliferations.




Discussion: SO2

- Significant association with PTB* adjusted for covariates.
- Most studies - SO2 respiratory morbidity and mortality, e.g London smog,.
- Support findings in South Korea,;

- Males susceptible to PTB than females.

- Postulates Interactlon with Males’ Lifestyles; Smoklng, Alcohol use. (D|d not




Discussion: NO2, O3, CO

- No significant associations with PTB* after adjusted for covariates ~ Cogent
with other studies.

- Limited epidemiological or clinical evidence to support the effects of NO2,
Ozone and CO in human host-defense infection.

- Recognized as effect modifiers particularly for immunocompomized individuals
(Asthma).




Limitations

1. Controlling for Indoor air pollution - tobacco smoke variable;
- Information from smokers only.

- Underestimate for non-smokers.

2. Did not control meteorology variables: rainfall, temperature, humidity;




Key Messages

- The grand 95th-percentile Air Pollutant Index (API) for two years: Moderate level.

. States with high incidences of TB have good levels 2-year 95th-percentile API than
those states with the low TB incidence rates.

- Adjusted for covariates: API is not significantly associated with TB
- PM10 and Sulfur Dioxide have shown significant association with PTB.

. Covariates:
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