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Abstract: 

Respiratory infections have a variety of forms and dimensions. The viral nature of various infections and the 

phenomenon of mutation has brought about changes in the whole pretext of respiratory infections. Infections in the 

Lower Respiratory Tract are a major contributor to the casualties in the United States Of America in particular and 

North America in general[1]. Although advancements in testing methods have improved our ability to detect 

pathogens the journey is not yet over. With modern statistical methods, we have come to know that viral Pathogens 

are the major causal pathogens for immunocompetent patients. With an increasing number of Elderly  Adults or 

patients with a chronic medical condition, the burden of viral respiratory infections increases as well[2]. With the 

advent of the coronavirus, its probable mutations, conventional approaches in the treatment of community-acquired 

pneumonia by targeting bacterial pathogens, and the aging of the population in various developed countries the 

whole landscape has changed upside down. 

It becomes imperative for all practitioners and clinicians to have a thorough knowledge of the characteristics of 

Coronavirus, Rhinovirus, Human Adenoviruses, Respiratory Syncytial Virus, and human Metapneumovirus[3]. Major 

challenges in this regard include clear cut segregation of True Infection and Asymptotic Carriage. It is equally 

important to characterize patients with severe lower tract infection who do not have a causative pathogen. Our 

focus will remain on the Respiratory Viral Pathogens and Community-Acquired infections. Widespread and 

common knowledge of the role of Influenza in severe Respiratory Infections being quite common, our focus will 

remain on the infections other than conventional forms of influenza including, CoronaVirus, Rhinovirus, Human 

Adenovirus(hADv), Respiratory Syncytial Virus(RSV), and  Human Metapneumovirus(hMPV)[4]. 
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INTRODUCTION : 

severe respiratory infections: 

With successful childhood vaccination programs and 

proactive health initiatives, it is evident that the 

population of Elderly adults has been increasing the 

developed societies[2]. The number of patients 

brought to the hospitals with pneumonia is also 

increasing. After the advent of Coronavirus, and its 

impact on the aging population, things have got 

complicated in the developed societies in particular 

and throughout the world in general. In several 

studies, we can find that people on or above 65 years 

of age are particularly prone to severe viral 

infections[2]. In a study conducted on the US society, 

hospitalization of people with severe respiratory 

infections having 65 or more years of age increased 

up to 15% over fifteen years[5]. Even the incidents of 

Rhinovirus and Respiratory Syncytial Virus 

infections were found ten times higher than the other 

age groups of society[6]. 

 

Another aspect is that as the number of adults 

susceptible to severe viral infections has increased, 

the incidence of invasive bacterial pneumonia has 

decreased owing to enhanced pneumococcal 

vaccination, increased awareness about the 

importance of early antimicrobial therapy, and 

considerable awareness regarding smoking. As one 

study shows, a 30% decrease in Pneumococcal 

disease in adults greater than 50 years of age over 

five(5) years[7]. This shift in Community-Acquired 

Pneumonia pathogenesis may in part explain why the 

percentage of pneumonia hospitalizations with no 

reported pathogen increased by almost 20% from 

1993 to 2011 despite improvements in diagnostic 

testing[8]. In parallel with this, our ability to diagnose 

viral infections has improved a lot. This has been 

possible with the evolution of testing methods and 

techniques. Conventional diagnostic tests for 

respiratory viral pathogens include viral culture, 

acute, and convalescent-phase viral serologies, and 

direct fluorescence antibody staining[9]. These 

methods are limited by slow turnaround time and 

limited sensitivity. But nucleic acid amplification 

testing with Polymerase Chain Reaction (PCR) 

platforms has greatly improved the diagnosis of 

respiratory viral infections. The sensitivity of PCR 

testing is up to 5 times higher than conventional 

diagnostic methods, which may be particularly 

important in elderly patients who shed lower titers of 

virus[10]. 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[9]. 

 

In studies of hospitalized patients with Community-

Acquired Pneumonia, between 15% and 35% have 

evidence of a viral infection[11]. This was best 

illustrated in the recent Centers for Disease Control 

and Prevention (CDC) EPIC  (Etiology of Pneumonia 

in the Community) study, a multicenter population-

based surveillance study conducted in the United 

States, which used rigorous microbiologic testing in 

2259 hospitalized adults with Community-Acquired 

Pneumonia[6]. This study is illustrated graphically in 

Fig 1: 

 
Figure :1 

Percentage of all adults in the Centers for Disease 

Control and Prevention EPIC (Etiology of 

Pneumonia in the Community) study in whom 

specific respiratory viral pathogens were 

detected[6].In a single-site study from Korea, viral 

pathogens were isolated by reverse transcription PCR 

(RT-PCR) from nasopharyngeal swabs or lavage 

fluid in 72 of 198 (36%) patients with severe 

Community-Acquired Pneumonia or healthcare-
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associated pneumonia[4]. Viral detection rates in 

similar studies of ICU patients have ranged from 

16% to 41%[4].Studies have also found respiratory 

viral pathogens present in over 20% of patients with 

hospital-acquired pneumonia (HAP) and between 

14% and 29% of patients undergoing 

bronchoalveolar lavage for suspected infection[4, 12] . 

 

Types of Viral Infections and Their Treatment : 

As our understanding of the importance of respiratory 

viral pathogens in the pathogenesis of severe 

respiratory infection continues to evolve, clinicians 

need to be familiar with the unique characteristics of 

the most commonly identified pathogens, especially 

when the phenomena associated with COVID-19 are 

still evolving. 

 

Corona-Virus: 

Extreme intense respiratory condition Covid 2 

(SARS-CoV-2) is a novel serious intense respiratory 

disorder Covid. It was first segregated from three 

individuals with pneumonia associated with the 

group of intense respiratory disease cases in Wuhan 

China. All highlights of the novel SARS-CoV-2 

infection happen in related Covids in nature. Outside 

the human body, the infection is obliterated by a 

family unit cleanser, which blasts its defensive air 

pocket. SARS-CoV-2 is firmly identified with the 

first SARS-CoV. It is thought to have a creature 

zoonotic inception. The hereditary examination has 

uncovered that the Covid hereditarily bunches with 

the class Betacoronavirus, in subgenus Sarbecovirus 

along with two bat-inferred strains. It is 96% 

indistinguishable at the entire genome level to other 

bat Covid tests. The primary proteins of SARS-CoV-

2 incorporate film glycoprotein (M), an envelope 

protein (E), nucleocapsid protein (N), and the spike 

protein (S). The M protein of SARS-CoV-2 is 98.6% 

like the M protein of bat SARS-CoV, keeps up 98.2% 

homology with pangolin SARS-CoV, and has 90% 

homology with the M protein of SARS-CoV; though, 

the similitude is just 38% with the M protein of 

MERS-CoV[12]. The human in vulnerable framework 

produces antibodies that focus on a few locales of the 

spike protein. 

 

Signs Cause and Symptoms: 

Caused by Severe Acute Respiratory Syndrome 

Coronavirus-2 virus strain, symptoms range from 

mild to severe. Main symptoms include cough, fever, 

fatigue, difficulties in breathing, and loss of smell 

and taste. Symptoms may change or get swear 

depending upon the conditions.  

Symptoms are illustrated in Fig:2. 

 
Figure 2: Covid-19 Symptoms 
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Transmission and Diagnosis: 

COVID-19 spreads from person to person through 

the respiratory route if a person talks cough, laughs, 

sneezes, or breathes. During interpersonal 

interactions, around 1000 viruses are thought to start 

a new infection.Diagnosis can provisionally be done 

based on symptoms and confirmed through Reverse 

Transcript Polymerase Chain Reaction(RT-PCR) 

testing of infected secretions' addition to this, CT 

scans of the chest can also help in the diagnosis of 

COVID-19[12]. 

 

Prevention And Cure: 

The spread of COVID-19 can be minimized by 

staying at home, avoiding public gatherings and 

meetings, wearing a face mask in public places, and 

ensuring a proper social distance of six(6) feet during 

interactions with fellow human beings.National 

Health Agencies have approved the "Tozanimeran" 

vaccine developed by Pfizer biotech. In addition to 

this 17 other vaccines are in phase-ii and phase-iii 

trials[12]. 

 

Rhinovirus: 

Rhinoviruses are single-stranded negative-sense 

RNA viruses that are divided into 3 species 

(rhinovirus-A, -B, -C) and more than 160 distinct 

serotypes[12]. Rhinovirus infections occur throughout 

the year with increased prevalence noted in the late 

spring and early fall. 

 

Transmission of Rhinovirus: 

Transmission occurs most commonly through 

autoinoculation after contact with contaminated 

objects, although aerosolization also contributes to 

viral spread. The clinical importance of rhinovirus is 

well described in children where it may be 

responsible for more than 70% of asthma 

exacerbations in children greater than 2 years of 

age[13]. Rhinovirus has been recognized as a major 

cause of Pediatric Community-Acquired Pneumonia. 

In immunocompetent 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[14]. The frequent association with benign URIs 

has led many clinicians to question its relevance to 

pneumonia. However, rather than simply a precursor 

to more serious infections, rhinovirus can itself be an 

important pathogen. In the clearest example, 

immunocompromised patients are particularly prone 

to severe rhinovirus infection. Infection after lung 

transplantation is common and may contribute to 

graft dysfunction[4]. 

 

Diagnosis and Cure: 

Sore throat and rhinorrhea are typical early symptoms 

of rhinovirus infection. Common presenting 

symptoms in patients with Community-Acquired 

Pneumonia secondary to rhinovirus are not well-

described.Reverse Transcript Polymerase Chain 

Reaction (RT-PCR) is the preferred diagnostic test 

for severely ill patients with rhinovirus owing to 

improved sensitivity and more rapid turnaround time 

than conventional culture-based diagnostic 

methods.Treatment of even severe rhinoviral 

infection is supportive. Case reports 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[4]. 

 

Human AdnoViruses: 

Human Adenoviruses are nonenveloped double-

stranded DNA viruses that have long been recognized 

as an important cause of respiratory tract infections in 

children. Human Adenoviruses(HAdVs) are divided 

into seven species (HAdV-A through HAdV-G) with 

species B, C, and E most commonly associated with 

respiratory infections[4]. Based on serotypes and 

genomic analysis, 67 subtypes of adenovirus have 

been identified[15]. 

 

Transmission and Symptoms of Human 

Adenoviruses: 

Transmission can occur via inhalation of aerosolized 

droplets, direct conjunctival inoculation, fecal-oral 

spread, and contact with infected environmental 

surfaces. Patients with human immunodeficiency 

virus and those who have undergone solid organ 

transplantation or allogeneic stem cell transplantation 

are, particularly at risk.Common disease 

manifestations in the immunocompromised patient 

include pneumonia, colitis, hemorrhagic cystitis, 

hepatitis, and graft dysfunction. Patients with 

pneumonia owing to Human Adenoviruses(HAdV) 

present with symptoms indistinguishable from other 

types of pneumonia, including fever, cough, and 

shortness of breath.Crowded living environments are 

a risk factor for outbreaks of severe Human 

Adenoviruses  (HAdV) in otherwise healthy 

individuals[4]. 

 

Diagnosis And Cure of Human Adenoviruses: 

Numerous methods are available to diagnose Human 

Adenoviruses(HAdV) infection, although Polymerase 

Chain Reaction(PCR) is the most practical choice for 

acutely ill patients. The viral culture was previously 

considered the "gold standard" although the time 

needed to observe the characteristic cytopathic effect 

in human epithelial cells makes it impractical for use 

in critically ill patients.The mainstay of therapy for 
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immunocompetent patients with Human 

Adenoviruses(HAdV )infection is supportive care. 

No high-quality randomized trials inform the 

decision to use pharmacologic therapy in any patient 

population. Of available antiviral agents, cidofovir, 

the nucleoside analog of cytidine monophosphate, 

has the most supporting data and several case reports 

have described the safe and successful use of 

cidofovir in the treatment of severe Human 

Adenovirus(HAdV) infection in 

immunocompromised patients[4]. 

 

Respiratory Syncytial Virus(RSV) 

Respiratory Syncytial Virus (RSV) is an enveloped, 

negative-sense, single-stranded RNA virus first 

identified more than 50 years ago[16]. The 2 serotypes, 

RSV-A and RSV-B, are discriminated by reactivity 

to monoclonal antibodies. RSV has a worldwide 

circulation and peak infectivity in temperate climates 

between December and February[17]. 

 

Transmission And Symptoms: 

RSV is highly infectious and can spread via 

aerosolized droplets or contact with infected 

secretions. Flare-ups of RSV diseases in hospitalized 

patients are all around depicted and exacting 

contamination control conventions are basic when 

thinking about tainted patients. The clinical and 

economic burden of RSV infection in children is 

substantial. Globally, RSV is the most common cause 

of Lower Respiratory Tract Infections(LRTIs) in 

children, with more than 3 million hospitalizations 

and up to 200,000 deaths in children less than 5 years 

of age per year[18].As with other respiratory viruses, 

immunocompromised patients are at particular risk of 

severe RSV infection. Severe Lower Respiratory 

Tract Infections(LRTIs) have been described in 

multiple patient populations, including after 

hematopoietic stem cell transplantation, patients with 

hematologic malignancies, and after solid organ 

transplantation, where infection may predispose to 

graft dysfunction. Episodes of serious RSV diseases 

in bone marrow transplantation wards feature the 

vulnerability of this patient populace to 

contamination[4]. 

 

Among adults presenting to the hospital with 

confirmed RSV infection, wheezing is encountered 

more frequently than with other viral infections, 

including influenza. Cough, shortness of breath, and 

fever are other common presenting symptoms. Chest 

radiography is frequently normal, although 

radiographic evidence of pneumonia may be found 

more frequently than in patients with influenza. On 

chest computed tomography scans, tree-in-bud 

opacities and abnormalities in a broncho centric 

distribution are more common in RSV infection than 

with other respiratory viruses[4]. 

 

Diagnosis And Cure: 

As with other respiratory viruses, nucleic acid 

amplification, specifically with RT-PCR, has become 

the test of choice for suspected RSV infection in 

adults. Culture techniques including shell vial culture 

are challenging given the unstable nature of the RSV 

virus and lack of sensitivity. Rapid antigen detection 

tests, which are used commonly in children, perform 

less well in adults likely owing to lower viral titers 

present in the secretions of elderly patients[19]. 

 

The mainstay of therapy for immunocompetent adults 

with severe RSV infection is supportive care. In 

immunocompromised patients and other select high-

risk adult groups, additional therapy may be 

considered. The guanosine analog ribavirin has been 

used with some success in patients with RSV 

infection after hematopoietic stem cell 

transplantation. In a recent single-center study of 280 

patients after allogeneic stem cell transplantation, the 

early use of aerosolized ribavirin was associated with 

a reduction in progression to Lower Respiratory Tract 

Infection(LRTI) and improved mortality. In children, 

passive monoprophylaxis with palivizumab, a 

monoclonal antibody directed against the RSV F 

glycoprotein, has been used with success and is 

recommended by the American Academy of 

Pediatrics for use in infants with hemodynamically 

significant heart disease or chronic lung disease of 

prematurity[4]. 

 

s are not well-described, but outbreaks of Human 

Metapneumovirus(hMPV) at long-term care facilities 

and hospital wards highlight the importance of 

infection control protocols when caring for infected 

patients. Human Metapneumovirus( hMPV) is 

recognized as an important respiratory pathogen in 

immunocompromised adults. Studies utilizing RT-

PCR have recognized hMPV as the reason for 

extreme pneumonia in hematopoietic undifferentiated 

cell relocate beneficiaries, patients with hematologic 

malignancies, and strong organ relocate beneficiaries 

where contamination may expand the danger of 

uniting brokenness[20]. 

 

Patients hospitalized with hMPV present with 

nonspecific symptoms. In 1 study of 91 hospitalized 

adults with hMPV, the most common symptoms were 

dyspnea (98%), cough (94%), wheezing (79%), and 

sputum production (74%)[21]. High rates of wheezing 

have been noted in other studies and are similar to the 

incidence of bronchospasm found with RSV 

infection. Chest imaging is similarly nonspecific and 
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may be normal in more than one-third of hospitalized 

patients. Reports of chest computed tomography 

findings in hPMV infection are limited. In 1 study of 

high-resolution computed tomography findings in 4 

patients with hMPV, ground-glass opacities, 

consolidation, and parenchymal bands were present 

in all patients[4]. 

 

Diagnosis and Cure: 

RT-PCR is most commonly used for the diagnosis of 

Human Metapneumovirus. Treatment of severe 

hMPV infection is supportive and no pharmacologic 

therapies are currently approved for use. Ribavirin 

has shown promising activity in murine models of 

infection, and several case reports describe the drug's 

potential efficacy in humans when used in 

conjunction with intravenous immunoglobulins[4]. 

 

Next Course of Action: 

With the improved sensitivity of PCR-based testing, 

a major challenge in the diagnosis and treatment of 

viral pneumonia is distinguishing true infection from 

the asymptomatic carriage. This is especially true for 

samples obtained from the upper respiratory tract in 

patients with suspected LRTI[22]. The specificity of 

PCR testing likely depends on both the age of the 

patient and the pathogen identified and further studies 

are needed to refine test interpretation. The results of 

the CDC EPIC study, where only 2% of 238 

asymptomatic control subjects had a pathogen 

identified, suggest that the majority of identified 

respiratory viral pathogens play a causal role in 

disease pathogenesis[6]. Measuring convalescent-

phase serum antibodies may help to improve the 

diagnostic yield and specificity of PCR-based testing 

although further studies are needed to validate this 

approach. 

 

Perhaps the greatest challenge facing both clinicians 

and researchers is a large number of patients with a 

clinical diagnosis of pneumonia in whom a causative 

pathogen is never identified. Of the more than 2000 

patients in the CDC EPIC study, 62% had no 

identifiable pathogen despite a degree of 

microbiologic testing that exceeded usual clinical 

practice[6]. Over the past 2 decades, the percentage of 

patients hospitalized with pneumonia who had no 

reported pathogen increased by almost 20% in the 

United States[2]. Research that better characterizes 

this large group of patients has the potential to 

profoundly impact health care costs and antimicrobial 

stewardship. Our evolving understanding of the link 

between the respiratory microbiome and pneumonia 

pathogenesis may prove an important engine of 

innovation in the coming years[23]. 

 

CONCLUSION: 

The world has covered a lot of space in this 

evolutionary journey, unearthing various diseases and 

causes of those diseases. Proactive testing methods 

combined with statistical analysis have helped the 

medical scientists and researchers formulate 

medicines for various Respiratory infections either 

caused by common influenza, Rhinovirus, Human 

Adenovirus, or Human Metapneumovirus. But with 

the advent of COVID-19 and its aftermath, a new 

horizon is open for scientific research, exploration, 

and brainstorming to ensure that every form and 

mutation for respiratory infections is unearthed for 

the well being of humanity. 
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