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ABSTRACT

Although pollution has been related to decreased lung function in healthy children, longterm
studies evaluating pollution's impact in asthmatic patients are limited. In a longitudinal asthma
research, we wanted to look at the impacts of pollution and how controller drugs changed those
effects. In a four-year clinical study including 1003 asthmatic children, researchers looked at the
relationships between lung function and meth choline responsiveness (PC20) and ozone, carbon
monoxide (CO), nitrogen dioxide, and sulphur dioxide concentrations.Cleaner mobility, energy-
efficient housing, power generation, industry, and better garbage - control policies and
expenditure may all help to reduce significant causes of ambient air pollution. The author had
also looked at how budesonide and nedocromil affected pollution impacts. Pollutant
concentrations were connected to residents’ ZIP/postal codes on a daily basis. Adjusting for
seasonality and covariates, linear mixed models were used to investigate correlations between
within-subject pollutant concentrations and FEV1 and forced vital capacity (FVC) percent
predicted FEV1/FVC ratio, and PC20.
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1. INTRODUCTION

Evidence has collected over the last 30 years demonstrating that ambient air pollution has
negative impacts on asthmatic and no asthmatic children's respiratory health. Higher short-term
exposures to air pollution have been linked to greater symptoms, increased need for reliever
medicine, hospital admissions, lung function declines, and airflow blockage in asthmatic children
in observational studies. Figure 1 shows the Air Pollution in India [1].
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Figure 1: The above figure shows the Air Pollution in India.

The presence of chemicals in the atmosphere that are detrimental to human and other living
creatures' health, or that damage the climate or materials is referred to as air pollution. Gases
(such as ammonia, carbon monoxide, sulphur dioxide, nitrous oxides, methane, carbon dioxide,
and chlorofluorocarbons), particles (both organic and inorganic), and living molecules are all
examples of air pollution. Air pollution may cause illnesses, allergies, and even death in people;
it can also affect other living creatures including animals and food crops, as well as impact the
natural environment (such as climate change, ozone depletion, and habitat destruction) and the
built environment (for example, acid rain). Air pollution may be caused by both human activities
and natural causes [2].

A variety of pollution-related illnesses, including as respiratory infections, heart disease, COPD,
stroke, and lung cancer, are all linked to air pollution. A growing body of data indicates that
exposure to air pollution is linked to lower 1Q scores and an increased risk of mental illnesses
including depression. Poor air quality has a wide range of consequences on human health,
although it mostly affects the respiratory and cardiovascular systems. Individual responses to air
pollutants are influenced by the kind of pollutant, the degree of exposure, as well as the person's
health and heredity. In the 2008 Blacksmith Institute World's Worst Polluted Places report,
indoor air pollution and poor urban air quality are recognized as two of the world’s worst
hazardous pollution issues. Each year, outdoor air pollution causes 2.1 to 4.21 million fatalities.
Each year, air pollution kills approximately 7 million people across the globe, making it the
world's most serious environmental health threat. The scale of the air pollution problem is
massive: 90% of the world's population breaths polluted air to some extent. Despite the serious
health implications, the issue is often addressed in a haphazard manner. Air pollution is projected
to cost the global economy $5 trillion a year in productivity losses and reduced quality of life

[3]-[5].
To decrease air pollution, a variety of pollution control technologies and methods are available.

Both international and national laws and regulation have been established to minimize the
negative effects of air pollution. Cities with well-enforced local regulations have seen significant
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gains in public health. Some of these efforts have been successful at the international level, such
as the Montreal Protocol, which succeeded in reducing the release of harmful ozone depleting
chemicals, or the 1985 Helsinki Protocol, which reduced sulphur emissions, while others, such as
international action on climate change, have been slower to implement [6].

Although air pollution has been related to decreased lung function in healthy children, long-term
studies evaluating the impact of air pollution on asthmatics are limited. For example, there are no
clinical studies that have looked at the effects of long-term pollution on lung function, airflow
obstruction, and airway hyperresponsiveness (AHR), as well as the impact of controller drugs on
suspected pollution effects. Pollutants cause harm by disrupting oxidant signalling pathways and
causing airway inflammation. It has been demonstrated that inhaled corticosteroids (ICSs)
decrease oxidative stress and enhance airway function and asthma symptoms. However, recent
observational studies indicate that asthmatic children who use inhaled corticosteroids (ICSs) are
more susceptible to the negative health consequences of air pollution than children who do not
take inhaled corticosteroids. Because children with more symptoms asthma are more likely to
take an ICS, these results may be due to confounding by indication. Only in the context of a
clinical study can it be determined if an ICS would enhance or reduce sensitivity to air pollution.

Stroke, heart failure, lung cancer, and chronic respiratory illnesses are estimated to be the cause
of 4.2 million fatalities per year owing to ambient air pollution. Approximately 91 percent of the
world's population lives in areas where air quality exceeds WHO standards. While both rich and
developing nations are affected by ambient air pollution, low- and middle-income countries
withstand the worst of the load, with the largest toll in the WHO Western Pacific and South-East
Asia areas.

1.1 Cleaner mobility, energy-efficient housing, power generation, industry, and better garbage -
control policies and expenditure may all help to reduce significant causes of ambient air
pollution. Air Quality and Health: A Global Platform:

The WHO-led Global Platform on Air Quality and Health, in partnership with nearly 50 other
humanitarian groups and research institutions, aims to improve global capacity for air quality
monitoring, as well as the assessment of related health impacts in a straightforward and
harmonized manner. The Platform seeks to encourage policies that decrease exposure to air
pollution, as well as the deaths and diseases that result from it.

The Childhood Asthma Management Program (CAMP) is a randomized clinical trial that is
taking place in eight cities across North America (Albuquerque, New Mexico; Baltimore,
Maryland; Boston, Massachusetts; Denver, Colorado; San Diego, California; Seattle,
Washington; St Louis, Missouri; and Toronto, Ontario, Canada).The study's primary aim was to
assess the long-term efficacy and safety of daily inhaled anti-inflammatory medicine in children
with mild-to-moderate asthma. We found that short-term air pollution exposures enhanced
asthma symptoms and use of relief medication6 using prerandomization observational data from
this study, with carbon monoxide (CO) and nitrogen dioxide (NO2) having the greatest
correlations.

In the same CAMP study, the current article investigates whether short- and long-term exposures
to four of the US Environmental Protection Agency's criteria air pollutants (ozone, carbon
monoxide [CO], nitrogen dioxide [NO2], and sulphur dioxide [SO2]) are linked to lung function
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and AHR in asthmatic children. In addition, we want to see whether anti-inflammatory therapy
with an ICS or a nedocromil changes the way pollution affects asthma outcomes.

The design and methodology of the CAMP research have been published elsewhere. In addition,
the Techniques portion of this article's Online Repository at www.jacionline.org has information
on all of the methods utilized in this study. In summary, children enrolled in CAMP ranged in
age from 5 to 12 years old and were hyperactive responsive to meth choline at the time of
enrollment. In the randomization phase, 1,421 children were assigned to receive budesonide,
nedocromil, or placebo, with 311, 312, and 418 receiving budesonide, nedocromil, and placebo,
respectively. All of the patients were treated and monitored for four years, with visits at two and
four months following randomization and at four-month intervals after that. Participants aged 7
and up signed an assent form authorized by each clinical center's institutional review board. Each
parent or guardian signed a permission form, and participants aged 7 and up signed an assent
form approved by each clinical center's institutional review board[7]-[9].

1.2 Measures of outcomes:

Spirometry before and after bronchodilator administration was performed according to American
Thoracic Society Standards during randomization and follow-up visits (n 5 13). As part of our
investigation of the short- and long-term consequences of air pollution, we used both pre-
bronchodilator and post-bronchodilator FEV1 and forced vital capacity (FVC) percentage
predicted values. The percentage ratio of FEV1/FVC was also employed as a marker of airflow
restriction. During the therapy period, a methanecholine challenge was conducted using the
Wright nebulizer/tidal breathing method. After each challenge, spirometry was repeated 90
seconds later until FEV1 had dropped by 20% or more (PC20).

1.3 Assessment of Air Pollution Exposure:

For each metropolitan region, monitoring data on 24-hour average concentrations of four
gaseous pollutants (ozone, CO, NO2, and SO2) were collected. Participants were linked to daily
concentrations from the closest monitor within 50 km that did not have missing data on that day
using ZIP or postal code centroid coordinates (December 1993 through June 1999).

1.4 Analytical statistics:

To assess the correlations between lung function (FEV1 and FVC percent predicted and
FEV1/FVC ratio %) and (log-transformed) PC20 and same day, 1-week, and 4-month moving
averages of pollution, we fitted a linear mixed model with random intercepts for each participant.
The time trend of the model was the number of days since randomization. Confounding variables
were carefully examined, with covariates chosen based on previous CAMP experience. The
author built a model-using city as a covariate to estimate associations across all cities, but we
also compared results from this model with study-wide estimates from meta-analyzing city-
stratified models. We used the sine and cosine functions of time19 and their interactions with the
city to adjust for ‘‘season."

We also separated daily pollution concentrations into between-subject and within-subject
exposures. Estimates of within-subject exposure effects are presented (on interquartile range
[IQR] scale) [10]. We included a pollutant concentration by treatment interaction into the models
while excluding the baseline (randomization) measurements to assess potential effect
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modification of the pollution-outcomes associations by treatment, and used the ANOVA
likelihood ratio to test effect differences across the three treatment groups. IBM SPSS and R
programming language tools were used for statistical analysis.

1.5 Pollution and PC20 are linked:

Overall, the 4-month baseline SO2 concentrations was the only component that was substantially
linked to PC20 (change per IQR, 26 percent [95 percent CI, 211 percent to 21.5 percent]). For all
averaging periods, CO showed a modest overall impact on PC20. With same-day and 1-week
average CO exposures, children receiving budesonide and nedocromil showed a larger reduction
in PC20 than children receiving placebo (P 5.04 and.08, ANOVA, respectively). This was
particularly noticeable in the case of nedocromil. The treatment had no effect on the correlations
between SO2 concentrations and PC20. Tables E10 and E11 in this article's Online Repository at
www.jacionline.org illustrate the relationships between all contaminants and PC20, as well as the
outcomes of treatment interactions.

The associations between asthma outcomes and ozone concentrations throughout the summer
months (May—September) were not statistically significant.Pollutant asthma result relationships
were comparable in two-pollutant models as in one-pollutant models.CO was the pollutant with
the strongest and most significant associations with lung function in our study, and it was also
the only pollutant that showed associations with both prebronchodilator and post-bronchodilator
lung function with both short-term (same-day to 1-week) and longer-term (4-month) exposures.

To see whether longer-term impacts were independent of shorter-term effects, we combined 1-
day or 1-week averages with 4-month CO averages in the same model. Because the same-day
and 1-week average data were included in the initial 4-month average estimate, the correlation
between the measures was increased, and collinearity was incorporated into our model. We ran
additional analyses with newly created 4-month averages (i.e., calculating the 4-month average
by leaving out the same-day measurements and calculating the 4-month average by leaving out
the 1-week average), adjusting for same-day and 1-week average CO concentrations,
respectively, to disentangle the shorter- and longer-term averages and their organizations with
our outcomes.

2. DISCUSSION

Pollution's short-term negative impacts on children's lung health have been thoroughly
researched, meta-analyzed, and carefully evaluated. The studies show that short-term exposure to
air pollution may cause airflow blockage in asthmatic and non-asthmatic children20, as well as
that long-term traffic pollution can cause incident asthma and decrease lung function in children
in general. Fewer studies have looked at the effects of long-term pollution exposure on asthmatic
children's lung function,and none that we are aware of has looked at the long-term effects of
pollution on lung function and AHR in asthmatic children in the setting of a clinical trial.

Increases in average long-term (4-month) amounts of ozone, CO, and NO2 were all linked with
decreases in lung function consistent with airflow obstruction and with some drop in vital
capacity represented by a fall in FVC in this unique asthma intervention study. There are few
studies of air pollution that include post-bronchodilator measures against which we may evaluate
our results. A recent research of the Manchester Asthma and Allergy Study birth cohort found
that long-term pollution (NO2 and particulate matter up to 10 mm in size) had a larger impact on
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post-bronchodilator FEV1 percent anticipated than prebronchodilator FEV1 percent predicted.
Their results prompted the idea that bronchodilator medication may decrease the impact of
changing circadian and day-to-day bronchodilator tone on FEV1 determination, possibly
boosting the study's ability to detect pollution-related lung function changes.

3. CONCLUSION

The author has discussed about the ambient air pollution, lung function, and airway
responsiveness in asthmatic children.Exposure to three aspects of smog, particles in the air
matter, nitrogen dioxide, and ozone, associated with cardiac and respiratory disease even at
levels lower than those deemed acceptable by US authorities. Air pollution was a major risk
factor for a variety of pollution-related illnesses, including viral disease, heart disease, COPD,
stroke, and lung cancer, in Europe in 2020. Breathing difficulties, wheezing, coughing, asthma,
and aggravation of existing respiration disorders are all possible health consequences of air
pollution. More drug usage, increased doctor or incident hospital visits, more hospital
admissions, and early mortality are all possible outcomes of these impacts. Poor air quality has a
wide range of health consequences for humans, although it mostly affects the respiratory and
cardiovascular systems. Individual responses to air pollutants are influenced by the kind of
pollutant, the degree of exposure, as well as the person's health and heredity. Particulates, ozone,
nitrogen dioxide, and sulphur dioxide are the most frequent causes of air pollution. In terms of
overall fatalities due to indoor and outdoor air pollution, children under the age of five years in
poor nations are the most susceptible group.
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