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ABSTRACT

Environmental tobacco smoke exposure is one of the major causes of
air pollution that has been suspected to play a role in the rise of allergic
diseases worldwide. Studies have shown that exposure to environmental
tobacco smoke during pregnancy and during childhood increases the
risk of developing not only allergic airway diseases but also allergic skin
diseases. Smokefree legislation has been shown to help in decreasing
the burden of allergic diseases in the country. Thus, we fully support the
implementation of smokefree legislation in the hope that it will continue
to decrease the number of smokers in the country. We strive to educate
our patients against the ill effects of environmental tobacco smoke and
continue to urge current smokers to quit smoking, not only for themselves
but for their entire family.
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INTRODUCTION

Allergic disease is on the rise particularly in developing
countries. There are two possible reasons for this: first, due
to anincreased disease awareness of physicians, patients, or
caregivers; second, due to an abrupt exposure to unknown
hazards.! Aside from known allergens, environmental
triggers such as climate change and air pollution have long
been suspected to play a role in the rise of allergic diseases.
Pollutants, in particular, have been shown to modulate host
response to allergic diseases by increasing IgE and IgG4 and
in some cases, have been shown to increase sensitization
to certain allergens.?

Cigarette smoke is one of the main contributors to air
pollution. Based on the Global Adult Tobacco Survey done
in 2021, there are about 1.3 billion people who smoke
worldwide. Eighty percent (80%) of smokers live in low-
to middle-income countries where the Philippines belong.
In the 2021 survey of 18,708 Filipino respondents, 19.5% of
all adults reported current tobacco use in any form, the
majority of which are men (34.7% among men vs. 4.2%
among women).® Overall, daily cigarette smokers smoked
an average of 9.5 cigarettes per day (9.8 among men vs
6.7 among women). The overall average age of initiating
daily cigarette smoking among daily smokers aged
15-34 was 19.5 years old (19.5 among men vs 20.1 among
women).?

The Global Youth Tobacco Survey done in 2019 showed that
among the 13- to 15-year-old age group, 12.5% of students -
18.3% of boys and 6.9% of girls — used any form of tobacco
products. About 10% of students - 15.3% of boys and 5.1%
of girls — smoked cigarettes while 14.1% of students - 20.9%
of boys and 7.5% of girls - used electronic cigarettes at the
time of the survey.* About 77.1% of students who currently
smoke cigarettes were able to buy cigarettes from a store,
shop, street vendor or kiosk. Of these students, 37.1% were
not prevented from buying cigarettes despite their age.* For
the 13- to 15-year old age group who have never smoked
tobacco or any cigarette products, 10.6% of boys and 7.9%
of girls - believe that they will enjoy smoking a cigarette
later on. Exposure to tobacco smoke at home was at 29.3%
while 41.3% of the students were exposed to tobacco smoke
in public places that were enclosed. These findings imply
that these students are not only exposed to the ill effects of
first-hand smoke but to secondhand smoke as well.

Several studies have assessed the effects of cigarette smoke
on allergic diseases, particularly asthma, allergic rhinitis
and atopic dermatitis. Exposure to cigarette smoke during
pregnancy is one of the known risk factors for developing
early allergic airway diseases such as asthma and allergic
rhinitis. It can also cause exacerbation of allergic airway
diseases.

This consensus statement aims to present evidences on
the effects of cigarette smoke on asthma, allergic rhinitis
and atopic dermatitis and make recommendations based
on these scientific evidences.

What happens when we smoke?

When a person smokes a cigarette, the part of the smoke
that goes directly into the lungs is called mainstream
smoke. The pollutants can directly enter the lungs and
get absorbed quickly into the bloodstream as well as body
tissues.” The smoke pollutants can also come out once
exhaled as processed mainstream smoke.® Side stream
smoke refers to the smoke coming out from the lighted
end of the cigarette, cigar, pipe or tobacco burning in a
hookah. This is where majority of the pollutants actually
come from.®

Secondhand smoke is also called “environmental tobacco
smoke.” It is a mixture of exhaled mainstream smoke and
side stream smoke.* It is also called passive smoking. It
refers to the situation wherein a smoker exhales smoke
in front of another person and that person gets to inhale
the smoke coming from the mainstream and side stream
smoke.

A lot of smokers think that when they smoke away from
their loved ones, they are sparing them from the effects
of smoking. They are not aware that the pollutants have a
tendency to stick to their breath, skin and clothes. Recent
studies show that pollutants from cigarette smoke have
a tendency to accumulate in dust, objects, as well as in
smoker’s skin and clothing.® Thus, when they go inside
their homes and hug their loved ones, the pollutants may
transfer and stay there for weeks to months. Loved ones
may also inhale the smoke sticking to the hair, breath
and clothes of the smoker. This is commonly referred to
as “third-hand smoke inhalation”” Young kids are highly
susceptible to this since they are very curious and some
have the tendency to put objects in their mouths.>” A
recent preliminary study measured nicotine levels in the
hands and saliva of children whose parents are smokers and
who presented in the emergency room with a potentially
smoke-related illness. Nicotine was noted to be present
in all children. Cotinine, the predominant metabolite of
nicotine, was noted to be present as well except for one
child. Younger children showed higher levels of cotinine
regardless of nicotine levels’

Another study done by Liu et al, measured children’s
exposure to smoke by a number of adult smokers living in
the home and the level of cotinine, a by-product of nicotine
in the children’s urine.® Eighty percent of children who
did not have smoking adults at home still tested positive
for smoke exposure.® This study thereby gives supporting
evidence to third-hand smoke exposure.
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How harmful is cigarette smoke?

The cigarette that we have right now is different from the
cigarette of the early part of the 20" century. During that
time, cigarettes had no filters, no vent holes and fewer
added chemicals.®* What we have now is far more complex
with more added chemicals, thus, increasing the risk for
cigarette smoke-related diseases. The added filters and
vent holes from modern cigarettes make the smoker inhale
deeper, thereby, allowing chemicals to reach farther areas
of the lungs.®

It is estimated that cigarette smoke has more than 7,000
chemicals and chemical compounds, with at least 70
of these chemicals known to cause cancer.® Aside from
nicotine and tar, cigarettes also contain lead, acetone,
battery fluid, ammonia, carbon monoxide and other
harmful chemicals. Pollutants are released from chemical
combustion, that is the burning of tobacco and paper; some
may still be in the gaseous phase while some are released
as particulate matter.> Particulate matter consists of tiny
particles of diverse chemical composition, which may
or may be not visible to the naked eye.> Particles smaller
than 2.5 micrometers (PM2.5) are major components of
cigarette smoke and can enter deep into the lung where
they can cause serious health problems.®

Needless to say, all cigarettes are harmful and there is no
level of inhalation or exposure that is safe.

Link of Nicotine to Cannabis and Liquor

Nicotine use has also been linked to increase likelihood to
engage in more risk taking behavior such as use of cannabis
and liquor. According to a study done at the Columbia
University Mailman School of Public Health, which included
50,000 US adolescents, vaping nicotine is strongly linked
with increased likelihood of high levels of engaging in
binge drinking and cannabis use. Study results showed that
those who smoked traditional cigarettes were 8.03 times
more likely to use cannabis, while those who used vapes
were 20.3 times more likely to use cannabis.® Adolescents
who are both traditional cigarette smokers and vapers
were found to be 40.1 times more likely to use cannabis.

The association between smoking and binge drinking is
also high. Those who smoked tobacco were said to be 5.6
times more likely to engage in binge drinking while those
who used vapes were 20.6 times more likely to engage in
binge drinking. Dual users were said to 36.5 times more
likely to engage in binge drinking. Binge drinking, cannabis
and nicotine use in combination has been shown to lead to
deleterious effects in health.?

The association between smoking, cannabis and binge
drinking leads to more deleterious health conditions and
may increase the risk for development of allergic diseases.

EFFECTS OF SMOKING ON ALLERGIC
DISEASES

Babies who were exposed to environmental tobacco smoke
during pregnancy have not only been shown to have more
respiratory infections during their first 2 years of life, but
have also been shown to be more prone to developing
allergic diseases early in life. They have not only been
shown to be more prone to allergic respiratory diseases,
but may be more prone to skin allergies as well.

Atopic Dermatitis

Atopic Dermatitis is a chronic relapsing inflammatory
skin disease and a growing health concern, especially in
children, because of its high prevalence and associated
low quality of life.® The etiology of atopic dermatitis
(AD) is multifactorial with interactions between genetic
predisposition, environmental triggers and the immune
system, contributing to the pathophysiology of AD.!o!

Prenatal exposure

Environmental tobacco smoke (ETS) exposure during
the critical period (i.e., during pregnancy and early life)
is considered as a potential cause of the development of
childhood allergic diseases.! Children are more vulnerable to
ETS exposure than adults are. Atopic dermatitis was found
to be highly correlated with ETS, especially among children
whose mothers had smoked during pregnancy and/or in
the first year after birth. According to the study by Wang
et al., the effect of prenatal tobacco smoke exposure on
the risk for AD may be mediated through cord blood DNA
methylation wherein they measured cord blood cotinine
levels which correlated with prenatal smoke exposure.

The probable mechanism by which ETS lead to AD
development is via inducing oxidative stress in the skin,
leading to skin barrier dysfunction or immune dysregulation.
Benzene is one of the chemicals, implicated in the etiology
of AD. Albeit an ubiquitous environmental chemical, non-
occupational exposure to benzene mainly results from
active or passive tobacco smoke exposure in homes or
public places.® Prenatal benzene exposure is associated
with decreased cord blood regulatory T (Treg) cell numbers
and a subsequent increased risk for the development of AD
in early childhood.

Treg cells, or regulatory T cells, are a type of immune
cell that plays a vital role in maintaining equilibrium and
preventing hyperreactivity of the immune system.* By
inhibiting the activity of other immune cells and preventing
them from responding to benign substances, they serve as
mediators.

Treg cells are crucial in the context of atopic dermatitis,
a prevalent skin disorder characterized by itchy, irritated
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skin. Immune system imbalances, including overreacting
to certain triggers like allergens, are common in people
with atopic dermatitis.” The signs of atopic dermatitis can
be brought on by this heightened immune response, which
can result in chronic skin inflammation.

Researchers and physicians are concentrating on Treg cells
in atopic dermatitis to better understand how these cells
work and whether their activity might be increased. Finding
strategies to increase Treg cells' suppressive activity is the
aim in order to restore immunological balance and lessen
the severity of atopic dermatitis symptoms. In other words,
by encouraging the "peacekeeping” function of Treg cells,
they hope to reduce the symptoms of atopic dermatitis by
taming the heightened immune response.

Low levels of the reactive benzene metabolite 1, 4_BQ can
significantly impair the suppressive function of Treg cells by
reducing their potential to secrete the anti-inflammatory
cytokine IL-10. This functional impairment most likely
reduces the Treg-cell suppressive capacity, resulting in
higher GrzB (Granzyme B) production by conventional T
cells and a subsequent further loss in Treg-cell numbers
presumably due to higher apoptosis rates induced by GrzB.
Winter et al demonstrated an additional direct inhibitory
effect of the benzene metabolite 1, 4-BQ on Treg-cell
functional activity, providing further mechanistic insight
into how benzene /tobacco smoke exposure can contribute
to early childhood AD by reducing Treg-cell activity."

This reduction in immunocompetent cells is likely a
contributing factor to the increased risk of AD described
in relation to benzene/environmental tobacco smoke.”

International studies on ETS and AD in children

Israel

Graif et al., investigated the association of smoking and
exposure to ETS with prevalence of atopic eczema in
a national sample of 13- to 14-year-olds in Israel. The
research was conducted as part of the International Study
on Childhood Allergies and Asthma. Smoking and atopic
eczema were substantially more common in smokers
than in nonsmokers, and there was a dose-response
relationship between the two. A new finding is the dose-
response relationship between active smoking and atopic
eczema in teens.”

South Africa

Using the International investigation of Asthma and Allergies
in Childhood questionnaire, Shirinde et al. conducted a
cross-sectional investigation on environmental cigarette
smoke and the risk of eczema symptoms among school
children in South Africa. Eczema symptoms were positively
correlated with ETS exposure at home and at school. The

findings are consistent with the idea that ETS is crucial
to understanding the onset of eczema.!

Lebanon

To assess the relationship between exposure to waterpipe
passive smoking and asthma and allergy in Lebanese
children, Waked et al. conducted an investigation. Mothers
who smoked waterpipes were considerably and moderately
more likely to develop allergy conditions such dermatitis,
rhinitis, and possible asthma. On the contrary, none of the
ailments were linked to the father's water pipe smoking.
Parental cigarette smoking revealed some favorable
effects: the mother's smoking only showed a positive link
with possible asthma, whereas the father's smoking did not
show an association with dermatitis or asthma identified
by a doctor.”

Lifetime exposure

Smoking exposure in the past or present may have a
cumulative effect on the development of adult-onset AD.
The onset of adult-onset AD is linked to early-life exposure
to ETS. To avoid adult-onset AD in themselves and their
families, adults should be discouraged from smoking. Packs
per year were substantially related with adult-onset AD,
suggesting a lifetime cumulative risk in current smokers.
Additionally, those with adult-onset AD who are not
smokers reported much increased exposure to ETS."

Atopic Dermatitis

Traditional cigarette smoke exposure

There were four systematic reviews that have elucidated
well the association of smoking and asthma.'*? Multiple
studies were done to explain the effects of tobacco smoke
on the airway epithelium, smooth muscles, and gene
expression, and its mechanism on asthma causation.

Inhaled smoke that is in direct contact with the airway
epithelium increases the permeability of the epithelial
lining.?> % With the increase in permeability, there is an
increase in allergic sensitization to inhaled allergens#
and increase in inhaled steroid clearance in the airway.?6*
Moreover, exposure to tobacco smoke worsens allergic
airway responses to simultaneously inhaled aeroallergens.?

Smokers have decreased histone de-acetylase activity
which is necessary for corticosteroids to fully inhibit
cytokine production, and can lead to corticosteroid
resistance.?®? Current smokers with asthma were
more likely to have a non-eosinophilic type of airway
inflammation, thus, more likely to be poorly responsive
to corticosteroids.?”” Therefore smoking is associated with
severe uncontrolled asthma that is poorly responsive to
inhaled steroids.
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Smoking also alters gene expression apparently through
its influence on the messenger RNA and microRNA*3° as
well as DNA methylation.**? In another study between
genes and active tobacco smoking, novel polymorphisms
were identified in non-annotated intergenic regions on
chromosomes 9 and 12, that showed suggestive evidence
for interaction with active tobacco smoking in the onset
of adult asthma "%

Chronic tobacco smoke exposure has been reported to
have an effect on immune regulations33,34 particularly
in the production of IL-13, a cytokine important in the
pathophysiology of asthma, which increases airway
respon-siveness.” In vitro data suggest that cigarette
smoke also affects smooth muscle in the airway through
the induction of neurotrophin and neurotrophin receptor,
thereby increasing neurotrophin signaling, which may
contribute to cigarette smoke-induced airway hyper
responsiveness.?

In a systematic review by Jayes L et al., they reviewed
studies from 1985 until 2013 and reported increased risk
in developing asthma, poor asthma control, increased
exacerbations in smokers and those exposed to tobacco
smoke, both in the adult and pediatric populations.®®

Adult asthmatic smokers

*  Smokers were 1.61 to 1.81 times (61% to 81%) more likely
to develop asthma than adults who had never smoked.
Adults with asthma who were current or ex-smokers
had a 1.71 times higher risk of subsequent asthma
exacerbations than adults with asthma who had never
smoked.

* Astudy on 80 pregnant asthmatic women showed that
current or past smokers significantly increased the
number of severe asthma exacerbations annually and
poorer asthma control was seen on current smokers
compared to non-smokers.

Adult passive smokers

* Passive smoking was defined as being in contact
with second hand smoke from any source: domestic,
occupational or other sources. Three studies showed
that non-smokers exposed to passive smoke increased
significantly the risk of being restricted in daily
activities.

Pediatric population exposed to passive smoking

* In140 studies of asthmatic children exposed to passive
smoke in the household or by the mother, the risk of
multiple hospital admissions for asthma per year more
than doubled the risk. In addition, exposure to maternal
smoking more than tripled the risk of multiple hospital
admissions for asthma per year.

e Across age groups (less than 2 years old to 18 years of
age), children exposed to household smoking 1.14 to
1.3 times (14-30%) more likely to develop asthma.

e For all sources of exposure to smoking (prenatal,
postnatal, paternal and household), the effect of size
for the increased risk of asthma was similar sensitivity
analyses except in studies done in Europe where
the magnitude of the risks of asthma from postnatal
maternal smoking in 5-18 years old was larger (1.48
times) than all studies (1.20 times). In 5-18 years old
exposed to household smoking, the risk of asthma was
even larger 2.03 times than all studies (1.3 times).

E-cigarette smoke exposure

Vaping is associated with worsening of immune and
respiratory functions. There is upregulation of aldehyde-
detoxification and oxidative stress leading to increased
airway obstruction, tissue damage, airway hyperactivity
and remodeling.® There are decreased host defense genes
and elevated pathologic mucin, neutrophil elastase, and
matrix metalloproteinases MP 2 and 9.%

Physical appearance of bronchial airways during
bronchoscopy reported gross physical damage described
as friable and erythematous. Nicotine has been shown to
activate macrophage, disrupt airway mucociliary clearance,
disrupts mucus properties leading to persistent infection
and inflammation of the lungs.

Cinnamaldehyde, a flavoring agent, impairs mitochon-
drial respiration and glycolysis, reduces intracellular ATP
level in human bronchial epithelial cells and suppresses
ciliary beat frequency.®* Furthermore, cinnamaldehyde,
benzaldehydes, and vanillin impair neutrophil function
leading to poor immune response.

Summary

In summary, exposure to tobacco smoke increases the risk
of developing asthma in both adults and children. Smoking
also increases symptom severity, exacerbation, restrictions
in daily activities, multiple hospital admissions and non-
response to steroid inhalers in asthmatics. This is true
for all types of exposures, whether as current or previous
smoker, or those exposed to second hand smoke, including
prenatal, postnatal, paternal and household.

Likewise, electronic cigarette smoke or vaping, is associated
with deterioration of immune and respiratory function
leading to inflammation, increased airway obstruction,
hyperactivity, remodeling and susceptibility to infection.

Allergic Rhinitis

Allergic Rhinitis or hay fever is an inflammatory condition of
nasal passages which presents as sneezing, nasal pruritus,
eye itchiness, runny nose, eye tearing, nasal congestion,
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post nasal drip, as well as loss of smell and taste. It is one of
the chronic conditions affecting the patient’s quality of life
greatly. Children with severe rhinitis are unable to breathe
through their nose and do mouth breathing instead.
Thereby, the lungs are more exposed to environmental
allergens and irritants like tobacco smoke. Inflammation
and congestion of nasal passages causes coughing and
directly irritates the lungs.® In the one disease one airway
concept, the nasal status mirrors the bronchial status.
Thus, triggers like pollutants, smoke from traditional and
electronic cigarettes, exacerbates allergic rhinitis and
bronchial asthma, too0.%>3

Active Smoking

Cigarette smoke exposure was associated with increased
prevalence of rhinitis symptoms.* It alters the structure
and function of central and peripheral airways, alveoli
and capillaries. Pulmonary function abnormalities and
respiratory symptoms are greatly increased among
cigarette smokers and greatly aggravate condition of
patients.®® According to Zhou et al., higher exposure to
smoke causes pathologic changes to sinonasal epithelial
cells that serve to adversely reduce mucociliary clearance
function.”

Smoke alters the locally expressed pattern receptors such
as toll like receptors and innate immune effector proteins
such as beta defensins and complement components in
chronic rhinosinusitis (CRS) sinonasal epithelium.®® It has
immunosuppressive effects by suppressing monocyte-
derived macrophage function as well as inhibiting
inflammatory cytokines by suppressing toll like receptor
(TLR) mediated pathways in human bronchial epithelial
cells.®

Lee et al,, reported that acrolein, a volatile component of
tobacco smoke, inhibits the cytokine IL-8 and human B
defensin(HBD-2) in sinonasal epithelial cell culture derived
from patients with chronic rhinosiusitis.*

Yamin et al., collected primary nasal epithelial cells from
middle turbinates of patients with chronic sinusitis.
They exposed these nasal epithelial cells to cigarette
smoke. They found exaggerated RANTES (regulated
upon activation, normal T-cell expressed and secreted)
production in response to cigarette smoke. When this
condition is added with viral infection, inappropriate
inflammation in chronic sinusitis can be seen.*° The role of
RANTES in epithelial innate immunity is not well known,
but increased expression of this cytokine has been seen in
patients diagnosed with asthma and nasal polyp.*

E-cigarettes
A Korean youth study among middle and senior high school
students, involving 60,040 participants, was conducted

using large survey data by the team of Dr Soo Jie Chung.
Results revealed conventional cigarettes and heated
tobacco products utilization was significantly associated
with current asthma and allergic rhinitis.*

Rha showed in their 2022 nationwide cross-sectional
study that E-cigarette use has been significantly
associated with high prevalence of chronic rhinosinusitis
in adult population in Korea. This study revealed that the
consumption of E-cigs may directly increase the risk of
upper airway disease.*?

Passive Smoking

Passive smoking has harmful effects in the respiratory
health of children such as higher rates of respiratory
illness during first year of life, higher rates of middle
ear effusion and higher rates of sudden infant deaths.*
Children with asthma and/or rhinitis, upper respiratory
allergy whose parents smoke have more severe symptoms
and more frequent exacerbations.** Tobacco smoke is
involved in uncontrolled asthma with or without allergic
rhinitis, diminished response to anti-allergy drugs, nasal
obstruction and deregulation of immune system.*

SMOKEFREE INTERVENTIONS IN THE
PHILIPPINES

Republic Act 9211, otherwise known as the Tobacco
Regulation Act of 2003 regulates smoking in public places,
tobacco advertising as well as promotions and sponsor-
ships and restricts minors to sell or buy any tobacco-
related product.’® This law also prohibits sale of cigarettes
within 100 meters from schools or public playgrounds. It
was further reinforced by the signing of Executive Order
26 in 2017, banning smoking from all public places.

The Tobacco regulation act also required tobacco
companies to put text health warnings on their packages.
This is not in line, however, with the guidelines of the
WHO Framework Convention on Tobacco Control. Thus,
in 2010, the Department of Health issued an administrative
order requiring tobacco companies to put graphic health
warnings on cigarette packages. This later led to the filing
of the Graphic Health Warning Bill in 2014 which requires
tobacco companies to print twelve graphic health warning
templates on cigarette packages being sold in the country.
It took a while for its’ implementation due to interference
from tobacco companies but it was finally enforced in 2016.

Republic Act 10351 or the Sin Tax Reform Law was also
enacted in 2012 to reduce the purchase and use of tobacco
and alcohol products. The Sin Tax Reform Law helps fund
the Universal Health Care Program of the government and
simplifies the excise tax system on tobacco and alcohol
products. This law also helps to address public health
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issues that are related to tobacco and alcohol product
consumption with the aim of reducing consumption of
these products in the long run.” Its’ success paved the
way for more policies like Republic Act 11346 of 2019 which
increases the excise tax imposed on all tobacco-related
products, including e-cigarettes.*®

Laws and policies regulating e-cigarette use have also
been enacted such as Republic Act 11900 or the Vaporized
Nicotine and Non-Nicotine Products Regulation Act of
2022. This law regulates the production, purchase and
use of vaping nicotine, non-nicotine products and novel
tobacco products.* It is expected that by June 2024, these
products will also show graphic and text health warnings
as seen in other tobacco-related products like cigarettes.

All of these laws and policies have led to a decrease in the
number of smokers in the country as shown in the results
of the Global Adult Tobacco Survey in 2021. A comparison
of results from 2009 to 2021 showed a 34.4% relative
decrease in use of any tobacco-related product.”® On the
other hand, the percentage of adults who currently smoke
cigarettes and tried to quit smoking in the past 12 months,
increased from 55.5% in 2015 to 68% in 2021.°° The average
age of smoking initiation also increased from 17.3 years
in 2009 to 19.5 years in 2021.>° This shows that continued
efforts in decreasing smokefree exposure through strict
implementation of smokefree laws may decrease the
burden of allergic diseases and other ill effects of smoking
in the country.*®*! Likewise, increased public awareness on
effects of smoking and its impact on health and diseases
may encourage the public to discontinue smoking.

RECOMMENDATIONS

We strongly recommend avoiding exposure to tobacco
products in any form. Exposure to tobacco products can
lead to development as well as exacerbation of allergic
diseases.

We support the implementation of smokefree legis-lation
and revision of the sin tax reform law.

We strive to educate our patients against the ill effects of
tobacco products and advice those who are currently using
tobacco products to quit as soon as possible, not only for
themselves but for their whole family.
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