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ABSTRACT 
 

Air pollution and climate change have been linked in studies to the human respiratory syncytial virus, which causes seasonal acute 

bronchitis and bronchiolitis. As winter draws near, many people experience a range of respiratory issues as the temperature drops. 

Inflammation of the bronchial passageways is the hallmark of bronchitis, a common condition that is sometimes exacerbated by the winter 

months. Although bronchitis can occur at any time of year, research indicates that chilly temperatures and fog appear to have a unique 

way of initiating and intensifying the symptoms of the condition. In the winter season, there happens to be an increase in the instances of 

bronchitis, especially chronic bronchitis or flare-up of chronic obstructive pulmonary disease (COPD). Cold, chilly weather and indoor 

dry air's increased ratio of respiratory infections are the key factors that can worsen or trigger bronchitis symptoms. In this extension 

article, we'll talk about the link between bronchitis, fog, and cold weather, as well as the reasons why individuals should exercise extra 

caution throughout the winter. 
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Introduction 

Infectious infections are becoming more common as winter approaches, 

affecting healthcare systems and affecting millions of people globally. 

During the colder months, the climate is more favourable for the spread of 
respiratory ailments, and these infections proliferate when individuals 

spend more time together. The cold air and low humidity make the 

respiratory tract more susceptible to illnesses. Among the most frequent 
seasonal infections include the common cold, bronchitis, influenza, and 

respiratory syncytial virus (RSV). Each of these wintertime illnesses can 
have a significant negative influence on the health of people in diverse 

categories, particularly those who are elderly, young, have weakened 

immune systems, or already have health issues (1). One of the most 

prevalent winter respiratory conditions is bronchitis, which presents unique 

health problems and concerns. Bronchitis damages the lungs' bronchial 

passages they might get irritated, which would cause signs like mucous 
production and coughing. This article will explore the causes of bronchitis 

during the winter, we will go over the two types of bronchitis, its 

pathophysiology, epidemiology, prevention, and solutions and how to 
protect your respiratory system in the winter. 

Infectious bronchitis virus (IBV) 

The IBV is categorized under the order Nidovirales, genus Gamma 
coronavirus, family Coronaviridae, and species Avian coronavirus. 

Approximately 27 kb of single-stranded positive-sense. RNA makes up the 

enveloped virus known as IBV. The two untranslated regions (UTR) are 
essential for virus replication because they connect to viral replicases and 

other host proteins. The IBV structural protein with the most descriptions is 

the Spike (S) protein. Under electron microscopy, the characteristic crown-
like feature of coronaviruses is determined by this transmembrane protein, 

which is arranged in trimers (2). It is split into two subunits, S1 and S2, by 

post-translational cleavage. Membrane (M) and Envelope (E), the other 
surface proteins, play a role in the morphogenesis and assembly of viruses. 

In addition to M, S and E the protein linked with the Nucleocapsid (N) 

protein, which participates likely in RNA packaging by directly binding 
RNA to create a helical ribonucleoprotein complex. Let's take another 

general brief look at bronchitis before talking about the impacts of fog and 

chilly temperatures. The term "bronchitis" refers to inflammation of the 
bronchial tubes. A disorder known as bronchitis arises when the lungs 

bronchial tubes, or airways, become inflamed and produce mucus during 

coughing. Trachea and bronchi swell up and fill with mucus when they are 
irritated, which makes cough for a few days or even weeks (3). Acute and 

chronic are two primary types of bronchitis. Acute bronchitis is often caused 

by viral infections such as the flu or the common cold and typically resolves 
in a few weeks. Chronic bronchitis is a chronic condition that is often 

associated with smoking or prolonged exposure to irritants (4). The 

common and potentially contagious condition known as acute bronchitis is 
typically caused by an infection. The majority of patients get better in a few 

days or weeks. A case of chronic bronchitis is one that lasts for three months 

or longer and recurs for at least two consecutive years. 

Viral evolution 

Given that genetic drift or natural selection fixes the genotypic and 

phenotypic variations that arise from mutation. RNA viruses have a tiny 

genome size, which is probably explained by the fact that this leads to about 
1 mutation∙genome−1 replication−1, which is 10,000 times larger than most 

DNA viruses and 10 times higher than retroviruses. Current research is 

mostly focused on the S protein, even though IBV virulence, pathogenesis, 
and tropism are polygenic and are associated with genetic polymorphisms 

outside of the S gene, specifically in the replicase gene (2). A copy-choice 
mechanism mediates the high recombination rate that characterizes 

coronaviruses. While attached to the developing nucleic acid chain, the 

RdRP alternates between two RNA molecules (the acceptor template and 

the donor template) during the synthesis process, creating a chimeric RNA 

molecule. Beyond its impact on viral biology, recombination poses a 

significant barrier to the classification of IBV.  
Epidemiology of bronchitis 

Based on nationwide interviews, the Centre for Health Statistics calculated 

that 9.5 million people, or 4% of the population, were diagnosed with 
chronic bronchitis in 2006.These estimates may understate the prevalence 

of chronic bronchitis by up to 50% since many people underreport their 

symptoms (4). According to one study, 82% of cases of acute bronchitis 
happened in the fall or winter, affecting 44 out of 1000 persons each year.  

In nations that gather this kind of data, acute bronchitis ranks among the top 

5 causes for seeking medical attention and is widespread worldwideMales 
are more likely than females to suffer from bronchitis in terms of occurrence 

by gender. Up to one-fourth of women and two-thirds of men in the US have 

emphysema at the time of death. Despite being present in all age groups, 
children under the age of five are most commonly diagnosed with acute 

bronchitis, whereas adults over 50 are more likely to have chronic bronchitis 

(5). 
Pathophysiology of bronchitis 

The mucous membrane becomes edematous and hyperemic during an acute 

bronchitis episode, which impairs bronchial mucociliary function by 
irritating the cells of the lining tissue. The result is a buildup of debris in the 

airways and a rise in discomfort. In response, a large amount of mucus is 

secreted, resulting in the typical cough associated with bronchitis. When 
Mycoplasma pneumoniae attaches itself to the respiratory mucosa, it causes 

bronchial irritation, which is followed by the sloughing of the afflicted cells. 

The average duration of acute bronchitis is ten days. Bronchopneumonia 
occurs if the inflammation spreads into the small bronchi (bronchioles), the 

terminals of the bronchial tree, and finally the air sacs (6). In chronic 

bronchitis, inflammation both targets and initiates the alveolar epithelium. 
Chronic mucopurulent bronchitis, and chronic bronchitis with obstruction 

are the three conditions that fall under this category. Simple chronic 

bronchitis is characterized by the formation of mucoid sputum. Chronic 
mucopurulent bronchitis is characterized by recurring or continuous 

purulent sputum production without the presence of localized suppurative 

illness, such as bronchiectasis (4). In cases when the so-called smoker's 
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cough is persistent rather than sporadic, the bronchial lining's mucus-
producing layer has most likely thickened, making breathing more 

challenging. Immobilization of the cilia that remove external irritants from 

the air makes the bronchial passageways more susceptible to tissue damage 
and subsequent infection shown in fig. 1 (7). 

 

 
Fig. 1: Healthy and infected muscles 

Symptoms and causes of bronchitis 

Symptoms of bronchitis; both acute and chronic includes breathing 

respiratory problems like feeling full or stuffed in your chest is known as 
chest congestion, A cold that could produce clear, white, yellow, or green 

mucus, breathlessness, making a whistling or wheezing noise when you 

breathe (8). Bronchitis symptoms might also include chills and body aches, 
feeling exhausted or "wiped out," minimal fever, stuffy, runny nose, a sore 

throat. Anyone can have bronchitis; however, the following factors increase 

your risk: Smoke or be near someone who smokes, possess respiratory 
disorders such as asthma, COPD, or others, GERD (chronic acid reflux 

disease), possess an autoimmune disease or another inflammatory disease, 

are near air contaminants (such as chemicals or smoke) (9). Numerous risk 
factors exist for chronic bronchitis, including smoking cigarettes or being 

around second-hand smoke (other people's cigarettes), older age, exposure 

to specific types of dust or fumes, a history of COPD in the family. 
Preventions 

 The best defence against bronchitis is to stay healthy and avoid getting sick 

from viruses and other lung irritations. Among the specific strategies to 
lower your risk are Try to stay away from other people if you or they seem 

ill. When people congregate indoors during the cold, this is particularly true. 
Avert irritants such as smoke. Stay away from anything that triggers your 

allergies or asthma, such as dust, pollen, and pets. Put a humidifier on (10). 

Your lungs will not irritate as much when the air is moist. Consume a 

nutritious diet, get lots of sleep, and frequently wash your hands with soap 

and water. If soap and water aren't an option for you, try an alcohol-based 

hand sanitizer, Verify your current vaccinations against pneumonia and the 
flu. Keeping yourself informed about air quality levels to make wise 

decisions about outdoor activities, dressing warmly to limit exposure to cold 

air, using humidifiers to add moisture indoors, and maintaining good 
hygiene to lower the risk of viral infections are all ways to prevent 

bronchitis during cold weather and fog.  

Treatment and future prospectives for bronchitis 

The main goals of bronchitis treatment are to reduce symptoms, avoid 

complications, and decrease the illness's course (11). Therapy's main 

objectives are to lessen coughing, regulate inflammation, and reduce 
excessive mucus production. It can cure by taking medications like 

antivirals, bronchodilators, anti-inflammatory medicines, antibiotics and 
cough suppressants etc. It can also be cure by physiotherapy, education, 

exercise, physical fitness and preventions. Identification and elimination of 

the initial bronchopulmonary infections at the earliest stage is crucial for the 
prevention of bronchitis and bronchiectasis (12). To yet, the most effective 

way to accomplish the latter seems to be penicillin aerosol treatment. 

Perhaps more powerful techniques will be created in the future. But even 
the mildest cases cannot be permanently cured by the best treatment of 

patients do not receive the same level of care following their recovery as 

those with other essentially chronic conditions. In addition to treating any 
underlying diseases, the treatment of bronchiectasis aims to prevent lung 

infections, eliminate excess mucus, and stop flare-ups, often known as 

exacerbations. A mix of medicine, fluids, and chest physical therapy is used 
to achieve this (13). The same follow-up approach that is used for rheumatic 

fever, tuberculosis, and similar conditions should be utilized for children 

who may have bronchiectasis. This will allow for prompt treatment in the 
event of a relapse before more harm to the respiratory system is caused. 

Conclusion 

As a conclusion to the discussion of bronchitis as an infectious disease in 
the winter, we can state that bronchitis is the most prevalent infectious 

disease that seems to manifest mostly during the winter months, primarily 

as a result of the cold, dry air and the proliferation of seasonal flu and viral 

infections. Because of the colder weather, respiratory infections can spread 

readily and worsen the symptoms of bronchitis. People can better control 

their bronchitis symptoms and safeguard their respiratory health over the 
winter by being protective and taking preventative measures. 
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