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Abstract: 

Respiratory tract infection can be characterized as upper respiratory tract infection and lower respiratory tract 

infection. Respiratory tract infection is fatal. Influenza a virus plays a vital role in causing severe respiratory tract 

infection. Rhinovirus, human adenovirus (HAdV), respiratory syncytial virus (RSV), and human metapneumovirus 

(hMPV) are noninfluenza viruses which couldn’t be ignored in severe respiratory infections. 
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INTRODUCTION:  
Lower respiratory tract infection (LRTI) is a leading 

cause of death worldwide and the most common 

infection identified in patients admitted to the 

intensive care unit. [1,2] This infection effects group 
of aged persons the most.The diagnosis and treatment 

of lower respiratory tract infections includes 

community-acquired pneumonia has focused 

traditionally on bacterial pathogens. [3] The study of 

respiratory viral pathogens in severe respiratory 

illness has been increased in the past because of the 

limited pharmacologic therapies and diagnostic 

techniques. Evolution in the diagnostic platforms and 

pneumonia epidemiology occurred, which leads to 

change. The success of childhood vaccination 

programs and the aging have changed the scenario of 

severe respiratory infection. Viral pathogens and 
invasive pneumococcal disease has declined 

dramatically that particularly impact the elderly are 

now recognized as common causal pathogens in 

severe disease. [4,5] Nowadays the widespread use of 

nucleic acid amplification testing improved the 

detection of viral pathogens.The current studies 

increased the importance of respiratory viral 

pathogens in the pathogenesis of severe respiratory 

infections with a particular emphasis on community-

acquired infections. Influenza virus plays an 

important role in severe respiratory infections, 
however the noninfluenza viruses like rhinovirus, 

human adenovirus (HAdV), respiratory syncytial 

virus (RSV), and human metapneumovirus (hMPV) 

couldn’t be ignored in severe respiratory infections. 

 

The Evolving Epidemiology of Severe Respiratory 

Infections: 

In some study, the hospitalizations for pneumonia in 

patients 65 years of age or older increased by 20% 

over a 15-year period with an 11% increase in the 

number of patients with chronic cardiac or pulmonary 

disease. [6] Functionally limited adults and elderly 
are particularly prone to severe viral infection. [7] 

The rhinovirus infection is 10 times higher in patients 

65 years of age or older than in younger adults and 

the majority of deaths occurred to respiratory 

syncytial virus infection occur in patients older than 

65 years of age. [8,9] The number of adults 

susceptible to severe viral infections has increased, 

the incidence of invasive bacterial pneumonia has 

decreased by decreased rates of cigarette smoking, 

pneumococcal vaccination and increased awareness 

of the importance of early antimicrobial therapy. In 
one study, the incidence of invasive pneumococcal 

disease decreased by almost 30% over a 5 year period 

in adults greater than 50 years of age. [10] Nowadays 

the ability of diagnosis of viral infections is increased 

and become more accurate. Diagnostic tests for 

respiratory viral pathogens include acute and 

convalescent phase viral serologies, direct 

fluorescence antibody staining and viral culture. 

These methods are limited by slow turnaround time 

and limited sensitivity. [11] Nucleic acid 
amplification testing with the use of polymerase 

chain reaction (PCR) platforms has greatly improved 

the diagnosis of respiratory viral infections. The 

sensitivity of polymerase chain reaction testing is up 

to 5 times higher than conventional diagnostic 

methods, which may be particularly important in 

elderly patients. [12-15] Polymerase chain reaction 

can also aid with viral subtyping and quantification 

of viral burden. Multiplex assays are now available, 

which allow for the testing of up to 19 viruses 

simultaneously.11Numerous clinical samples can be 

used for polymerase chain reaction testing including 
pleural fluid, nasopharyngeal swabs, bronchoalveolar 

lavage fluid and tracheal aspirates. Viral pathogens 

are also frequently isolated in patients requiring 

intensive care unit admission and patients with severe 

community-acquired pneumonia. In a study, viral 

pathogens were isolated by reverse transcription 

polymerase chain reaction (RT-PCR) from 

nasopharyngeal swabs or lavage fluid in 72 of 198 

(36%) patients with health care-associated 

pneumonia or patients with severe community-

acquired pneumonia. [16] Some studies have also 
found respiratory viral pathogens present in over 20% 

of patients with hospital-acquired pneumonia 

(HAP)17,18 For the understanding of the importance of 

respiratory viral pathogens in the pathogenesis of 

severe respiratory infection continues to evolve, it is 

important for clinicians to be familiar with the unique 

characteristics of the most commonly identified 

pathogens. 

 

Rhinovirus: 

Rhinoviruses are singe-stranded negative-sense RNA 

viruses that are divided into 3 species (rhinovirus-A, -
B, -C) and more than 160 distinct serotypes. [19] 

Rhinovirus infections occur throughout the year with 

increased prevalence noted in the late spring and 

early fall. [20] Transmission occurs most commonly 

through autoinoculation after contact with 

contaminated objects, like aerosolization that majorly 

contributes to viral spread. [21]Nosocomial outbreaks 

of rhinovirus have been reported and highlight the 

importance of infection when caring for infected 

patients. [22] The clinical importance of rhinovirus in 

children where it may be responsible for more than 
70% of asthma exacerbations in children greater than 

2 years of age. [23] Infection with rhinovirus early in 

childhood has been linked to asthma pathogenesis, 

particularly in children with a genetic predisposition 

to the disease. [24] Rhinovirus is also recognized as 
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an important cause of pediatric community-acquired 

pneumonia. 

 

Rhinovirus Infection in Adults: 

In some adults, rhinovirus most commonly causes a 
self-limited upper respiratory tract infection (URI) 

and may be responsible for more than 80% of 

common colds during the fall and spring. [25] The 

frequent association with the start of upper 

respiratory tract infection has led many clinicians to 

question its resemblence to pneumonia. Rhinovirus 

can itself be an important pathogen rather than 

simply a precursor to more serious infections. 

Immunocompromised patients are particularly prone 

to severe rhinovirus infection. Infection after lung 

transplantation is common and may contribute to 

graft dysfunction. [26] In patients with chronic 
obstructive pulmonary disease (COPD), rhinovirus is 

an important cause of exacerbations. In a study of 77 

patients with chronic obstructive pulmonary disease 

and frequent exacerbations, rhinovirus prevalence 

and viral load, measured in sputum by quantitative 

reverse transcription polymerase chain reaction, were 

significantly higher in patients during acute 

exacerbations. Patients with rhino viral infection, 

73% were found to have bacteria in their sputum. 

[27] This type of association between bacterial 

coinfection and rhinovirus may be due to changes in 
the host microbiome. Recent study of  healthy 

controls and rhinovirus infection in patients with 

chronic obstructive pulmonary disease found that 

rhinovirus altered the microbiome of chronic 

obstructive pulmonary disease patients allowing them 

for an increase in pathogenic bacterial species such as 

Haemophilus influenzae. [28] Rhinovirus may also 

degrade antimicrobial peptides in the lung, 

predisposing susceptible patients to bacterial 

coinfection. [29] 
 

In adult patients with community-acquired 
pneumonia rhinovirus is isolated frequently. In some 

study rhinovirus was the most common pathogen 

identified and was found in 9% of all patients. 

Importantly, rhinovirus was rarely isolated in the 

study’s healthy controls. In a single-center 

prospective study of 304 hospitalized patients with 

community-acquired pneumonia, rhinovirus was also 

the most frequently identified pathogen and was 

isolated in 10% of patients. [30] 
 

Clinical Presentation and Diagnosis 
Rhinorrhea and sore throat are typical early 

symptoms of rhinovirus infection. [31] Common 

presenting symptoms in patients with community-

acquired pneumonia secondary to rhinovirus are not 

known. In a study of 304 hospitalized patients with 

community-acquired pneumonia, the most common 

symptoms in 31 patients with documented rhinovirus 

infection were sputum production (74%), anorexia 

(77%), lethargy (87%), pleuritic pain (58%) and 

cough (94%). [30] Reverse transcription polymerase 
chain reaction is the preferred diagnostic test for 

severely ill patients with rhinovirus and more rapid 

turnaround time than conventional culture based 

diagnostic methods and improve the sensitivity. In 

future studies the identification of specific host 

transcriptional changes may help to differentiate 

between asymptomatic carriage and true infection. 

[32] 
 

Treatment: 

Treatment of even severe rhinoviral infection is 

supportive. The reported cases have described the use 
of pegylated interferon-α2A and ribavirin in 

immunosuppressed patients with evidence of 

persistent infection, but this strategy has not been 

tested in randomized trials. [33] 
 

Human Adenoviruses: 

Human adenoviruses are nonenveloped double-

stranded DNA viruses that have long been recognized 

as an important cause of respiratory tract infections in 

children. [34] Human adenoviruses are divided into 

seven species (HAdV-A through HAdV-G) with 
species B, C, and E most commonly associated with 

respiratory infections. [35] Based on serotypes and 

genomic analysis, 67 subtypes of adenovirus have 

been identified. Unlike other respiratory viruses, 

human adenoviruses infections do not demonstrate 

clear seasonal variation.[36] Transmission can occur 

via fecal–oral spread, inhalation of aerosolized 

droplets, contact with infected environmental 

surfaces and direct conjunctival inoculation. Human 

adenoviruses are resistant to many common 

disinfectants, so rigorous infection control policies, 

including the use of 95% ethanol for 
decontamination, are essential to prevent nosocomial 

spread of infection. [37] 
 

Respiratory Syncytial Virus: 

Respiratory syncytial virus is an enveloped, single-

stranded RNA ,negative-sense virus first identified 

more than 50 years ago. [38] The 2 serotypes, 

respiratory syncytial virus -A and respiratory 

syncytial virus -B, are discriminated by reactivity to 

monoclonal antibodies. Respiratory syncytial virus is 

highly infectious and can spread via contact with 
infected secretions or aerosolized droplets. [39] The 

clinical and economic burden of respiratory syncytial 

virus infection in children is substantial. Respiratory 

syncytial virus is the most common cause of  lower 

respiratory tract infections in children, with more 
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than 3 million hospitalizations and up to 200,000 

deaths in children less than 5 years of age per year. 

[40] Respiratory bronchiolitis, characterized by 

obstruction and inflammation of the small airways, is 

one of the most common manifestations of 
respiratory syncytial virus infection and is a 

significant cause of pediatric morbidity and mortality. 

[41] Children with Down syndrome seem to be at 

particular risk of severe infection. [42] Respiratory 

syncytial virus infection early in life has also been 

associated with the development of asthma. [43] 

Respiratory syncytial virus can cause numerous extra 

pulmonary diseases in children, including hepatitis,  

seizures and myocarditis. [44] 
 

Human Metapneumovirus: 

Human metapneumovirus is a negative-sense, single-
stranded RNA virus first isolated in 2001 from 

children with respiratory tract infections in the 

Netherlands. [45] Modes of transmission are not well-

described, but outbreaks of human metapneumovirus 

at long-term care facilities and hospital wards 

highlight the importance of infection control 

protocols when caring for infected patients. [46] The 

clinical importance of human metapneumovirus is 

well-documented in children. In a recent study the 

human metapneumovirus was identified in 6% of all 

children hospitalized with increased ICU duration of 
stay and an acute respiratory illness. [47] Human 

metapneumovirus may be responsible for more than 

10% of all lower respiratory tract infections in 

children and 5% to 7% of all pediatric respiratory 

tract infections worldwide. Disease manifestations in 

children range from bronchiolitis and croup to 

exacerbations of severe pneumonia and asthma 

requiring mechanical ventilation. [48] 
 

Challenges and Future Directions: 

With the improved sensitivity of polymerase chain 

reaction -based testing, a major challenge in the 
diagnosis and treatment of viral pneumonia is 

distinguishing true infection from isolated upper 

respiratory infection or asymptomatic carriage. This 

is especially true for samples obtained from the upper 

respiratory tract in patients with suspected lower 

respiratory tract infection. The specificity of 

polymerase chain reaction testing likely depends on 

both the age of the patient and the pathogenic 

identification. Measuring convalescent phase serum 

antibodies may help to improve the diagnostic yield 

and specificity of polymerase chain reaction-based 
testing. Transcriptional profiling of the host response 

to infection may also aid the diagnosis of viral 

pneumonia. Recently, an 11-gene influenza virus 

specific host response signature was identified in 

human blood that accurately diagnosed influenza 

infection, predicted outcomes in patients with 

influenza pneumonia and identified bacterial 

coinfection. [49] 
 

CONCLUSION: 
Nowadays recent studies shows that respiratory tract 

infections can be cured through proper diagnostic 

testing, vaccinations, medications and through proper 

caring of patient. In older ages the respiratory tract 

infection is the most common cause of death in 

elderly and children because of no vaccination and 

medicines are available. Due to advancement in 

research studies and proper availability it can be 

cured nowadays. Lungs transplant is also better 

option for patients with the severe respiratory tract 

infection. 
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