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The relationship between COPD attack applications and air pollution in
the emergency department
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Abstract

Purpose: We aimed to investigate the relationship between air pollution, temperature and COPD attacks in two
different centers.

Materials and methods: Two centers, Bandirma and Van, were included in the study. In addition, temperature
grouping was also done. Air pollution and temperature values were obtained from official sites. COPD data were
scanned retrospectively from hospital information management systems.

Results: In the first 3 months (Group 1) included in the study, the PM10 value, the number of COPD treatment in
the emergency department (ED) and the number of COPD hospitalizations in the ED were also found to be high
in Van (p=0.05, p=0.05 and p=0.034, respectively). In the last 3 months (Group 2) period included in the study, it
was observed that the mean temperature was lower in Van, and the rate of hospitalizations and hospitalizations
due to COPD were higher in Van (p=0.05, p=0.05, and p=0.05, respectively). In the correlation analysis, a
strong positive correlation was found between PM10 value and COPD treatment and hospitalization for COPD
in Group 1 (r;0.986, p<0.001 and r;0.885, p=0.019, respectively). In Group 2, a strong negative correlation was
found between the decrease in air temperatures and COPD treatment in the ED, hospitalization due to COPD
and hospitalization rates (r;-0.905, p=0.013, r;-0.966, p=0.002 ve r;-0.867, p=0.025, respectively).
Conclusion: COPD attacks are associated with temperature and air pollution. For COPD attacks in ED, possible
increases in intensity can be estimated by closely monitoring air pollution parameters as well as temperature.

Keywords: Chronic obstructed pulmonary disease, COPD attack, air pollution, temperature, emergency
medicine.
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Oz

Amag: Calismamizda hava kirliligi, sicaklik ve KOAH ataklari arasindaki iliskiyi iki farkli merkezde arastirmayi
amagcladik.

Gereg ve yontem: Bandirma ve Van olmak lizere iki merkez ¢alismaya dahil edildi. Ayrica sicaklik gruplandirmasi
da yapiimistir. Hava kirliligi ve sicaklik deg@erleri resmi sitelerden alinmistir. KOAH verileri geriye donik olarak
hastane bilgi ydnetim sistemlerinden tarandi.

Bulgular: Calismaya alinan ilk 3 aylik ddnemde (Grup 1) de Van’ daki hava kirliligi 6lgiiti olan PM10 degeri
Bandirma’'ya gore daha yuksek saptanmistir (p=0,05). Benzer sekilde acil serviste COPD tedavisi ve acil
servisten COPD yatis sayilari da Van'da ylksek saptanmistir (sirasiyla p=0,05 ve p=0,034). Calismaya alinan
son 3 aylik periyodda sicaklik ortalamasinin Van’ da daha dusik ve acil servisten COPD nedenli yatislarin
ve yatis oraninin daha fazla oldugu gézlenmistir (sirasiyla p=0,05, p=0,05 ve p=0,05). Yapilan korelasyon
analizinde Grup 1’ de PM10 degeri arttik¢a acil serviste COPD tedavisi alma ve COPD nedenli yatista kuvvetli bir
pozitif korelasyon saptanmistir (sirasiyla r;0,986, p<0,001 ve r;0,885, p=0,019). Grup 2’ de hava sicakliklarinin
dismesi ile acil serviste COPD tedavisi alma, COPD nedenli yatista ve yatis oranlarinda kuvvetli bir negatif
korelasyon saptanmistir (sirasiyla r;-0,905, p=0,013, r;-0,966, p=0,002 ve r;-0,867, p=0,025).

Sonug: KOAH ataklari sicaklk ve hava kirliligi ile iligkilidir. Acil servislerde KOAH ataklart igin sicaklik yani sira
hava kirliligi parametreleri yakindan takip edilerek yogunluktaki olasi artiglar tahmin edilebilir.

Anahtar kelimeler: Kronik obstriktif akciger hastaligi, KOAH atagi, hava kirliligi, sicaklik, acil tip.
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Introduction

Chronic obstructive pulmonary disease
(COPD); It is characterized by progressive
limitation of airflow thatis completely irreversible.
It is an important disease in both high-income
and low-income countries worldwide. [1].
Several factors for the occurrence of COPD are
well documented, such as genetics, smoking,
occupational exposure, and chronic asthma,
but the nature of exacerbations is not fully
elucidated, although various aetiologies have
been suggested for COPD exacerbations.
[2, 3]. Although the role of air pollution in the
development of COPD is still controversial in
current studies, adverse effects of air pollution,
particularly particulate matter (PM) and nitrogen
oxides (NOx) on COPD risk, have been
demonstrated [4-7]. Particularly, particulate
matter with an aerodynamic diameter of less
than 2.5 um (PM, ) is an important risk factor for
COPD [8]. Although regular measurements of
each parameter are made at air measurement
stations, PM,; values are usually measured.
One important variable in COPD exacerbations
is seasonal variation. Wise et al. [9] in the
Tiotropium Safety and Performance In
Respimat (TIOSPIR) study conducted by them,
it was observed that exacerbations peaked in
December, whereas severe attacks peaked in
January, regardless of severity.

In our study, it was aimed to compare the
relationship between air pollution, temperature
and COPD attacks in two different centers
between August and January.

Materials and methods

The study was approved by the health
science Non-Interventional Research Ethics
Committee of Bandirma Onyedi EylUl University.

Two centers, Bandirma and Van, were
included in the study to better evaluate
conditions such as air pollution and temperature
difference. Both centers had a tertiary education
and research hospital. Only adult emergency
service (218 years old) applications were
evaluated in the study. PM10 values of the air
pollution data of the centers between August
2022 and January 2023 were taken from the
air quality monitoring system of The Ministry of
Environment, Urbanization and Climate (http://
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www.havaizleme.gov.tr) [10]. Air temperature
measurements were obtained from the website
of the General Directorate of Meteorology at
https://www.mgm.gov.tr and from the website
https://trweatherspark.com as the monthly
average temperature [11, 12]. The parameters
presented below were obtained from the
hospital information management system
retrospectively monthly.

- Number of admissions to the emergency
department (ED)

- Number of patients treated for COPD in
the ED

- Number of patients hospitalized with
COPD from the ED

Statistical analysis

SPSS 22 program was used for statistical
analysis. The normal distribution of data was
tested with the Kolmagorov-Smirnow / Shapiro-
Wilks test. Number, percentage, mean, median,
standard deviation, and minimum-maximum
expressions were used for descriptive statistics.
Mann Whitney-U tests were used to compare the
mean between 2 independent groups. Pearson
correlation analyses or Spearman’s correlation
analyzes were used in the correlation between
centers, air pollution parameters, temperature
averages, number of admissions to the ED,
number of patients treated for COPD in the ED,
number of patients hospitalized with COPD from
the ED, and rate of hospitalization from the ED.
P<0.05 was accepted for statistical significance.

Results

The total number of ED admissions, the
number of COPD patients treated in the ED, the
number of patients hospitalized with COPD from
the ED, and hospitalization rates were evaluated
in both centers over 6 months. In Bandirma,
the total number of applications to the ED 6
months period was 140141 people, the number
of patients with COPD treated in the ED was
46 people, and the number of hospitalizations
from the ED due to COPD was 15 people.
Similar parameters were determined for Van
as 96532 people, 87 people, and 48 people,
respectively. In addition to ED information,
basic information about air temperature and air
pollution parameters is shown in Table 1.
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According to the seasonal grouping of
Group 1 (August-September-October) and
Group 2  (November-December-January),
the comparison of air pollution parameters,
temperature  variables, and emergency
parameters of the centers is shown in Table 2.
In the first 3 months period (Group 1) included in
the study, the PM,, value, which is the measure
of air pollution in Van, was found to be statistically
significantly higher than in Bandirma (p=0.05).
Similarly, the number of COPD treatments in the
ED and the number of COPD hospitalizations in
the ED were also found to be highin Van (p=0.05
and p=0.034, respectively). No statistically
significant difference was found between
Bandirma and Van between PM, values in the
last 3 months period (Group 2) included in the
study (p=0.127). It was observed that the mean
temperature in Van was lower than in Bandirma,
and the number of hospitalizations due to COPD
from the ED and hospitalization rate was higher
in Van than in Bandirma (p=0.05, p=0.05, and
p=0.05, respectively).

In seasonal grouping, correlation analysis
between institutional variation, PM,  value,
average air temperature, number of admissions
to the ED, number of patients treated for COPD
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in the ED, number of patients hospitalized
with COPD from the ED and hospitalization
rates in the results; In the first 3 months of
the study (Group 1), a strong correlation
was found between the PM,  value and the
institutional relationship in favor of Van province
(rho;0.878, p=0.021). As the PM,; value
increased, a strong positive correlation was
found between the number of patients treated
for COPD in the ED and the number of patients
hospitalized with COPD from the ED (r;0.986,
p<0.001 and r;0.885, p=0.019, respectively).
A similar relationship was not observed for air
temperature averages (Table 3). In the last 3
months of the study (Group 2), no statistically
significant relationship was observed between
the PM,, value and the centers (p=0.135). It was
observed that the air temperature decreased
in Van as the center (rho;-0.878, p=0.021).
Similarly, a strong negative correlation was
found between the decrease in air temperatures
and the number of patients treated for COPD
in the ED, the number of patients hospitalized
with COPD from the ED, and the hospitalization
rate (r;-0.905, p=0.013, r;-0.966, p=0.002 and
r;-0.867, p=0.025, respectively).
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Discussion

In our study, there is a positive relationship
with air pollution and a negative relationship with
air temperatures between COPD treatment in
the emergency room and the number of COPD
hospitalizations in the emergency room. COPD
is a life-threatening progressive lung disease
that obstructs airflow from the lung, predisposing
to exacerbations and serious illness [13]. COPD
attacks, one of the most common causes of
hospitalization, pose the greatest burden on
the health system in developed countries [14].
Environmental factors and air pollution are
thought to be the second most common cause
of COPD attacks after infections. In studies
conducted in the USA and Europe, it has been
shown that the rate of admission to the hospital
for COPD attacks increases when the number
of respirable particles (<10um) and the amount
of “ozone” in the air increase [15]. Although
epidemiological data show that increased air
pollution is associated with a slight increase
in COPD attacks and hospital admissions,
its mechanism is not well known [16]. As a
mechanism, air pollution particles induce
proinflammatory immune responses in multiple
immune cell classes by affecting different
types of immune cells such as macrophages,
inflammatory neutrophils, as well as mucosal
irritation [17]. The clinical effects of air pollution,
particularly the known association between
high ambient pollution and attacks of asthma
and COPD, are consistent with these identified
immunological mechanisms [17].

Air pollution; can be defined as the presence
of pollutants such as particulate matter (PM),
sulfur dioxide (SO,), and nitrogen oxides (NOx)
in the outdoor air we breathe at levels that will
have negative effects on the environment and
health [18]. According to the World Health
Organization (WHO) studies, upper limits
have been determined for the annual average
density values of these gases that cause air
pollution. WHO has stated that the annual
average value of 40 ug/m3 for NO,, the ratio of
SO, concentration in the air to 500 ug/m3 for 10
minutes on average, and that for PM,  this value
exceeds the annual average of 25 ug/m3, the
ambient air is polluted and inhaled [19]. Shehu
et al. [14] showed that there is a relationship
between COPD and environmental pollution.
Wang et al. [20] showed in their study that long-

term exposure to air pollution, including PM,
PM,,, NOx, and NO,, was positively associated
with the risk of COPD. The proven effects of air
pollution include chronic obstructive pulmonary
disease and exacerbations of pre-existing
obstructive airway disease, as well as lung
cancer [20, 21].

The relationship between air pollution and
COPD attacks is also stated in the literature.
In studies conducted in izmir and Eskisehir, an
increased relationship was found between PM
and SO2 levels and increased nasal resistance,
and increased COPD emergency hospital
admissions [22, 23]. In the study conducted
by Fisekgi et al. [24] from Denizli, a correlation
was observed between the average SO, and
PM of the previous week and emergency
hospital admissions due to COPD. In the
same study, it was stated that the relative risk
ratio in emergency admissions due to COPD
increased with the increase in daily SO, and
PM amounts [24]. In our study, we observed
that the number of patients treated for COPD
in the ED increased with air pollution (PM,))
in group 1. Jenkins et al. [25] In the TORCH
(TOwards a Revolution in COPD Health) study,
it is stated that while attacks are seen in 9% of
patients in the northern hemisphere between
November and February, this rate drops to 5%
between June and August. Similarly, Wise et al.
[9] reported that COPD exacerbations peaked
in December in the TIOSPIR study. This may
explain the difference between air pollution
and the number of patients admitted to the
emergency department for COPD treatment
between the centers (Bandirma and Van) in
August, September, and October in our study.
Extremely cold temperatures, together with
increases in mortality and morbidity in people
with COPD, have an impact on lung function
and COPD attack risk [26]. A large study using
national health insurance registry data in Taiwan
found a 0.8% increase in COPD episodes for
every 1°C decrease in mean daily temperature
[27]. This pathogenesis is explained in the
literature by considering mucus hypersecretion
as a potential mediator of the cold response of
COPD, in addition to the bronchoconstriction
and inflammation that may occur with cold
exposure [28, 29]. The difference in the number
of patients treated for COPD in the ED, number
of patients hospitalized with COPD from the
ED, and hospitalization rates, which includes
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November, December, and January, in which air
pollution between centers was observed in our
study, supports this situation in the literature.
In addition, the negative correlation between
temperature and the number of patients treated
for COPD in the ED, the number of patients
hospitalized with COPD from the ED, and
hospitalization rates in the same seasonal
period supports this situation.

As a result, COPD attacks are associated
with seasonal temperature and air pollution.
Although seasonal changes can be taken into
account in the provision of emergency services,
possible increases in intensity can be predicted
by closely monitoring air pollution parameters.
There is a need for large randomized controlled
multicenter studies on this subject.

Conflict of interest: The authors declare that
there is no conflict of interest.
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