


         The Common cold- A complete review


Abstract
The common cold, also known as upper respiratory tract infection (URI), is a self-limited viral infection affecting the nose, throat, and occasionally the lower respiratory tract. Characterized by symptoms including rhinorrhoea, nasal congestion, and sore throat, the common cold is the most prevalent human illness, leading to considerable absenteeism from schools and workplaces. Over 200 distinct viruses can cause colds, with rhinoviruses being the most common. This paper reviews the key aspects of the common cold, including its epidemiology, etiology, and clinical manifestations. The intricate interplay between viral factors, host immune responses, and environmental influences that contribute to the recurrent nature of the common cold is explored. Despite extensive research, no antiviral drugs effectively treat the common cold, though symptomatic relief may be provided by certain medications like first-generation antihistamines.
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1. Introduction
A common cold is a moderate upper respiratory infection that mostly affects the larynx, sinuses, nose, and throat respiratory mucosa.(Fashner J et al 2012,)(1). It caused by more than 200 types of viruses. common cold is more common because of the large number of respiratory viruses causing it (Eccles R,et al 2023)(2).It is the most frequent infectious disease in humans (Moriyama M et al 2020)(3).common cold is defined by NICE(national institute for health and care excellence) a mild self-limiting  upper respiratory tract infection characterized by nasal stiffness and discharge ,sneezing ,sore throat & cough (NICE NIfHace et all 2023 )(4)most respiratory viral  infection result in asymptomatic infection which are not noticed &cleared by the immune system in a few days (Galanti M et al.,2019)(5).Most people recover from  common cold in 7 to 8 days (Eccles R et al 2023)(6).
2. Epidemiology
The occurrence of common cold shows clear seasonality (Jacobs SE et al 2013)(7). The frequency of respiratory in temperate regions of the nothern hemisphere increase rapidly in the autumn ,remains fairly high throughout the winter ,and decrease again in the spring (Pappas DE  2018)(8). In tropical areas, most colds arise during the rainy season.The frequency of colds varies with age. (Byington CL et al 2015)(10).A 10-year study in the 1970s of families with children who did not attend a childcare facility showed that the peak incidence of colds occurs in preschool children 1 to 5 years old, with a frequency of 7.4 to 8.3 colds per year.(8)(Pappas DE 2018)
 There are several additional viruses that cause colds, and their seasonality patterns varies. RSV often creates epidemics around the beginning of the year in most temperate regions.(Wyse et al 2022) (12)
Studies demonstrate adults usually experience 2-4 attacks of common cold per year and children experience more attacks and prolonged symptoms (13) (Passioti M et al 2014).Heavy physical training increases risk of respiratory infections and moderate physical activity could decrease risk (14) (Shek LP at al 2003).The epidemic begins with rise in frequency of rhinovirus in September , frequency of parainfluenza virus (PIV)is high in October and November , respiratory syncytial virus (RSV) and human coronavirus (HCV)mostly effect during winter(15) [Byington CL et al 2015]  and infections due to influenza increase in late winter
3. Etiology
The exact mechanism of transmission is not known but cold can spread by small particles which infect when inhaled, direct hand to hand contact may also effect (16) 
Virus can be transmitted by aerosals when coughing, talking, breathing (17)(Stelzer-Brais S et al 2009)
The transmission of viruses is mainly by 
 1) Hand to hand contact with secretions containing virus, either directly from an infected person or indirectly from environmental surfaces
 2) Small-particle aerosols remaining in the air for an extended time 
 3) Direct contact by large-particle aerosols from an infected person. (18)(Ruohola Aet al 2009)
Common cold is caused by more than 200 types of virus, most common of them is Rhinovirus abbreviated as HRV (human respiratory virus) with 100 sero types and non enveloped, icosahedral capsid structure and 30-50% of estimated annual cases are seen(2)(Eccles R 2023). It is spread by airborne and by large particle aerosol with incubation period of 2-7 days mostly seen in early autumn and late spring.(20)(longtin J et al 2008)
Coronavirus is transmitted by mostly airborne,droplet spread ,require close contact .Virus has high reinfection rate. incubation period of 2-4 days . Influenza is spread by small particle aerosol with incubation period of 1-4 days (21)(Shafagati N et al 2018). RSV ,PIV ,Adenovirus are transmitted by large particle aerosol, direct contact with self-inoculation. transmission by  aerosolised droplets is less common  because the virus is inactivated in aerosols. Incubation period of 4-10 days(22)(Carabelli AM et al 2023)
Some other virus are entero virus,metapneumo virus bocavirus, echovirus, coxsackievirus A and B (23)(24) [Shafagati N et al 2018][DeR, Zhang KX et al ,2022]
4. Clinical features:-
The symptoms of  common cold arise after the incubation period.  
Common cold symptoms typically appear in stages 
Stage 1: Early (Days 1 to 3):-
Within one to three days of picking up a cold virus half of all people with colds report a tickly or sore throat as their first symptom. Other common cold symptoms in this stage are :-
Sneezing.
Runny nose.
Stuffy nose (nasal congestion).
Cough.
Hoarseness.
Stage 2: Active (Days 4 to 7)
During this phase, symptoms usually get severe or peak.
Body aches.
Headache.
Runny eyes and nose.
Fatigue.
Fever (more common in children).
Stage 3: Late (Days 8 to 10)
Colds usually begin to come down during this stage. It  may feel free and clear at this point. But some symptoms can persist. Some may develop a nagging cough that can last up to two months after a respiratory infection.
Other symptoms include dyspnea  ,exacerbation of asthma ,malaise ,lethargy ,hoarseness, irritability 
Although common cold is usually a self-limited illness of short duration the viral infection is sometimes accompanied by bacterial complication.(25)(26)(Turner RB et al 2014)( 
5. Pathophysiology 
The pathogenesis of the common cold involves a complex relation between replicating viruses and the host's inflammatory response. The pathogenic mechanisms of the various respiratory viruses is different from each other, as indicated by the fact that the primary site of replication of influenza viruses is in the tracheobronchial epithelium, whereas rhinovirus replication starts predominantly in the nasopharynx.(27)( Shafagati N et al 2018.)
Studies done in young adults with natural and experimentally induced colds show intact nasal epothelium during symptomatic illness, so that symptoms are not due to destruction of nasal mucosa  (29) (Calder PC et al 2020) Symptoms appear due to release of cytokines from I fected nasal epithelial cells and influx of polumorphonuclear cells (PMNs) (30) (Carty M et al 2021)
Nasal wasing in experimental volounteers showed 100 fold  increase in PMN concentration. Elevated levels of IL-8and other cytokines (IL-1beta, IL-6) are demonstrated in infected individuals the local symptoms are mediated by inflammatory mediators such as bradykinnin and Bradykinnin can be generated from plasma components. bradykinnin can act on blood vessel and nerve to cause symptoms of sorethroat, sneezing, nasal congestion, pain (32) (Kaplan AP et al 2021)
Epithelial imfections leads to release arachidonic acid from membrane phospholipids and arachidonic acid is converted to prostaglandin by cyclooxygenease enzyme .PGE2 is responsible for generation of symptoms in viral infections and they also mediate cytokine induced symptoms of muscle aches and headache (33)(Moriyama M et al 2020)
Viral infection of the nasal mucosa causes  vasodilation and increased vascular permeability, which can leads to  nasal obstruction and rhinorrhoea, which are the main clinical symptoms of the common cold. Cholinergic stimulation leads to increased seretions of mucus gland and sneezing. The mechanisms behind by which viral infection causes such changes in the nasal mucosa are not completely understood.(34)(Eccles R et al 2022) some studies have shown to prove that the effects of the common cold  is not only limited to the nasal cavity, but to the paranasal sinuses are also frequently affected.(35)(Mammas IN et al 2020)
6. Risk factors:-
The most prevalent illness among humans is the common cold, and for millennia, people have debated the causes and risk factors for the illness. Crowding, sociability, diet, chilling, season, sleep, age, gender, exercise, immune state, smoking, alcohol stress, and other factors are some of the many that affect the occurrence that are covered below. (36)(Ouchi E at al 2012)
Crowding & sociability:-
Living in close quarters and being gregarious: People contract respiratory viruses from other people's respiratory tracts. These viruses are spread through respiratory mucus, which is produced by coughing, sneezing, and touching objects.It is obvious that crowded areas like schools, universities, theaters, movie theaters, public transportation, and social events will increase the risk of virus transmission.Individuals who frequent supermarkets, concerts, restaurants, and parties are more likely to have recurrent acute respiratory infections.
.(37)(38) (kutter JS et al 2018 ; Hayward AC et al 2020)
Stress 
It is described as occurring when an organism's ability to adjust to its environment is exceeded by external demands, leading to certain psychological alterations.Prolonged psychological stress suppresses the generation of secretory immunoglobulin and negatively affects mucosal immunity and the immune system. There is evidence that the immune system may be weakened and individuals may be more prone to colds due to the release of cortisol hormones, which are linked to stress.  (39)(Longtin et al., 2008)
Smoking and Alcohol
Since smoking damages and irritates the respiratory epithelium and modifies the structural, functional, and immunologic host defenses, it increases the risk of respiratory infection.
.(40)(jiang C et al 2020)
Immune status 
An individual's immunological state can be defined as having antibodies (immunoglobulins) against a particular respiratory virus. A newborn lacks a developed immune system and is dependent on immunoglobulins from the mother, which are passed to the child through the placenta and breast milk. (41).(Atyeo C et al 2021) As the baby stops nursing, the mother's protection decreases in the first year because immunoglobulins have a limited half-life. Breast milk immunity is dependent on the mother's exposure to respiratory viruses. During the COVID-19 pandemic, lockdown and isolation of the general public significantly reduced the circulation of common respiratory viruses, which led to lower levels of antibodies in maternal milk against respiratory viruses like coronaviruses, influenza, and RSV. (42)(Grobben M et al 2022). This may also account for the resurgence of RSV infections in many countries after COVID-19 restrictions were lifted. Antibody immunity against respiratory viruses, like RSV, is short-lived, which explains the waning of maternal and infant immunity against RSV during the COVID-19 pandemic when RSV almost disappeared from circulation. All throughout life, one can contract respiratory illnesses including the common cold. The multiplicity of viral serotypes, including rhinoviruses, and antigenic drift in influenza and rhinoviruses are among the factors contributing to these viruses' success.
 (43)(Nypaver C et al 2021). Short-term immunity to a respiratory virus is conferred by recent exposure, but reinfection can happen when antibody titres drop and the virus changes into new variants that may be more contagious, as was the case with the numerous SARS-CoV-2 variants during the most recent pandemic. (44)(carabelli AM et al 2023).
Gender 
Generally speaking, both younger and older males are more vulnerable to serious consequences than females. Females are more likely than males to experience serious consequences from respiratory virus infections during the reproductive years, which span from puberty to menopause.(45) (Ursin RL et al 2021).
Age
The frequency of common colds changes throughout life because immunity to respiratory viruses is gained by recurrent infection; infants have a high incidence of colds and little immunity at birth, but adults have fewer colds than infants because of prior viral exposure. Age and the frequency of common colds are negatively correlated, with newborns experiencing 6–8 colds annually and adults experiencing 2-4 colds annually. The extremes of age—infancy and old age—have more severe consequences from sickness than individuals in the medium age range. Age also has an impact on the severity of disease. This discrepancy is caused by the developing immune systems of newborns and the aging immune system.(46) (Mammas IN et al 2020)
Sleep 
Compared to participants who slept eight or more hours, those who slept fewer than seven hours were nearly three times as likely to have a cold.(47) (Prather AA et al 2015)
Season 
The Changes in day length in the northern and southern hemispheres define the seasons of spring, summer, autumn, and winter. Seasons affect the likelihood of infection, with the winter and rainy seasons having higher symptom rates. One of the primary seasonal variations is that winter inspired air is colder than summer air. It has been proposed that breathing in cold air reduces the body's natural defenses against upper airway infections by delaying leukocyte activation and mucociliary clearance.(48) (49) (Wyse CA et al 2022) (Moriyama M et al 2020) 
7. Complications 
colds do not cause serious illness or complications. The majority of colds last three to seven days, but many individuals continue to have symptoms including sneezing, coughing, and chest or nasal congestion for up to two weeks thereafter.(50)(Stelzer-Brais S et al 2009)
In addition to causing immune system depression or swelling in the nasal or airway lining, many viruses that cause colds can also induce secondary viral or bacterial infections, as shown below. Sinusitis is one of the more frequent side effects, mostly brought on by viruses and less rarely (about 2% of the time) by bacteria. (51)(Bosch AA et al 2013) However, it can be difficult to distinguish bacterial sinusitis from sinusitis caused by a cold because the signs and symptoms can be similar. After a cold, lower respiratory infections such as pneumonia or bronchitis may develop 
 Viral or bacterial infection of the middle ear, or otitis media, can accompany or follow a cold.(52)
 
8. Treatment :-  
The viruses that cause the common cold have no particular therapy. The majority of therapies don't treat or shorten the cold; instead, they try to ease some of its symptoms. Antibiotics are not useful for treating the common cold they are only used to treat bacterial infections not viruses .The symptoms of cold resolve over time even without any treatment.(53)(Allan GM, et al 2014)
8.1 Effective symptomatic treatment include
Analgesics:-
Nonsteroidal anti-inflammatory drugs—mainly ibuprofen—have been shown to reduce headache, ear pain, muscle pain, joint pain, and sneezing Ibuprofen is more effective than acetaminophen for reducing fever-related discomfort. Acetaminophen may provide short-term relief of rhinorrhea and nasal obstruction but has no effect on sore throat, malaise, sneezing, or cough.(Kim SY et al 2015)(Little P et al 2013)(54),(55)
Decongestants :-
Nasal decongestants are a type of medicine that can provide short-term relief for a blocked or stuffy nose (nasal congestion). They function by lessening the enlargement of the blood vessels in the nose, which facilitates airway opening. Nasal decongestants are available as nasal sprays, drops, and oral forms. They are commonly used to relieve symptoms of conditions such as colds . Examples of nasal decongestants include pseudoephedrine, oxymetazoline, and phenylephrine. (Deckx L et al 2016 )(56)
Antihistamines 
Antihistamines in combination medications, such as those containing oral decongestants and/or analgesics, may provide some relief of cold symptoms, although their effect on cough is limited. These medications are most effective in the first two days of treatment. Medication combining pseudoephedrine and ibuprofen may lessen the intensity of cold symptoms if taken on the first day of symptoms .However, antihistamine monotherapy is not effective for relieving cough.(DeSutter AI et al 2015) (Klimek L et al 2017)(57)(58)   Intranasal ipratropium is the only medication that improves persistent cough related to URI in adults. Inhaled ipratropium in combination with albuterol improves cough.(Smith SM et al 2014)(59)If treatment is begun within 24 hours of the onset of symptoms, ingesting at least 75 mg of zinc acetate or gluconate lozenges per day appears to cure cough and nasal discharge more quickly, according to several meta-analyses and a randomized controlled study.Probiotics may have a role in the treatment of URIs.(Hemila H et al 2015) (60)

(61),(62)(li S ,et al 2013)(De Sutter AI et al 2012 )
TABLE 1. Symptoms of Different Treatment class and their medication
	Symptom 
	Treatment class 
	Medication 

	Fever 
	Analgesic ,Antipyretic 
	Paracetamol ,ibuprofen ,aspirin  

	Headache 
	Analgesic ,Antipyretic
	Paracetamol ,ibuprofen ,aspirin  

	Muscle aches and pains 
	Analgesic ,Antipyretic
	Paracetamol ,ibuprofen ,aspirin  

	Sore throat pain 
	Analgesic ,Antipyretic
	Paracetamol ,ibuprofen ,aspirin  

	Sinus pain 
	Analgesic ,Antipyretic
	Paracetamol ,ibuprofen ,aspirin  

	Nasal congestion 
	Sympathomimetics  
	Oxymetazoline, xylometazoline, phenylephrine , pseudoephedrine  

	Runny nose
	Anticholinergics &sedating agents
	Diphenhydramine,chlorpheniramine ,doxylamine 


	Cough 
	Antitussives and sedating antihistamines 
	Dextromethorphan ,diphenhydramine 

	Sneezing 
	Sedating antihistamines 
	Diphenhydramine ,chlorpheniramine ,doxylamine 




TABLE 2. Dosing and Frequency (63)(64)(Deckx L et al 2016) (Kimsy et al 2015)

	[bookmark: _Hlk156767031]SNo.
	Drug 
	Dosage 
	ROA 

	s1.
	Acetaminophen 
	325-1000 mg 
	PO

	2.
	Aspirin 
	500-1000 mg 
	PO

	3.
	Ibuprofen 
	200 mg  
	PO

	4.
	Doxylamine 
	6.25 mg 
	PO 

	5.
	Oxymetazoline 
	2-3 drops in each nostril 
	Nasal 

	6.
	Phenylephrine 
	1-2 drops in each mostril 
	Nasal 

	7.
	Diphenhydramine 
	25-50 mg 
	PO

	8.
	Dextromethorphan 
	15 mg 
	PO 

	9.
	Pseudoephedrine 
	60mg 
	PO



 8.2 Ineffective treatment for cold 
Antibiotics: The common cold cannot be treated with antibiotics. Even in the presence of purulent rhinitis, they do not lessen the intensity or duration of symptoms. One of the main causes of incorrect prescribing in the outpatient context is the prescription of antibiotics to patients suffering with URI.(Spurling GK et al 2017 ) (Fleming-Dutra KE et al 2016)(65)(66)
Antihistamine Monotherapy:- antihistamines are not effective when compared to placebo for the treatment of cold symptoms.(Desutter AI et al 2015) (67)
Antitussives and Expectorants: Antitussives and expectorants are a little useful in treating the cough . Codeine and other opioid antitussives are not effective in treating cold. codeine was no more effective than placebo for cough both had significant reductions in cough frequency and severity only during the first two days of treatment. (Malesker MA et al 2017)(68)
Antivirals:- Antivirals are not indicated or effective for the treatment of Upper respiratory infections and common cold. Because of their effectiveness in treating other conditions, several antivirals have been studied However, not effective in treating cold. Studies show that Intranasal Corticosteroid are also not effective in treating common cold ( Eccles R., 2020) (69)
9. Prevention 
Rub hands together with water and plain soap, ensuring they are wet, for at least 20 seconds. Pay special attention to wrists, between fingers, and fingernails. Alcohol-based hand rubs, such as sanitizing gels with at least 60% alcohol are effective Spread them over hands, fingers, and wrists until dry they can be used repeatedly without skin irritation. Hands should be washed thoroughly and dried with a single-use towel. Hand rubs are available in liquid or single-use wipes, convenient for carry. Before preparing food and eating, and after coughing, blowing the nose, or sneezing, hands should be thoroughly  washed. While it may not always be feasible to restrict contact, try to refrain from touching your lips, nose, or eyes following direct contact with someone who has a cold.Use tissues to cover the mouth when sneezing or coughing; promptly dispose of used tissues. Sneezing or coughing into the sleeve of one's clothing at the inner elbow is a good way to contain sprays without contaminating hands. If you have a cold, wearing a face mask is another way to reduce the chance of spreading the virus to others. (Bichiri D, et al 2021)(70)
10. Home remedies
Hydrating the body recommends quick recovery from cold .When body is hydrated it has a natural ability to flush out the germs 
vitamin C can shorten the lifespan of a cold it boosts your overall health, including your immune system. ( Dougals RM, et al  2007)(71)
Honey has natural antiviral and antimicrobial properties. Add the natural sweetener to a cup of ginger or cinnamon tea to relieve a scratchy throat   Hot liquids, such as soup, help reduce mucus buildup and keep you hydrated.(Shadkam MN et al  2010 )(72)
Gargling warm salt water Dissolve 1/2 a teaspoon of salt in a cup of warm water, then gargle to relieve a sore throat .(73)( Allan GM et al 2014)
Conclusion 
The common cold is a complex viral infection that significantly impacts quality of life, productivity, and healthcare resources. This review highlights the current understanding of the common cold's pathophysiology, diagnosis, and management. While no cure exists, symptomatic relief and prevention strategies can reduce suffering and reduce transmission.
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