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                                                                                        CHAPTER 2 LITERATURE REVIEW

                                                                2.2 Respiratory tract infections (RTIs)

                                
                    RTI  is  defined  as  any  infectious  disease  of  the  upper  and  lower  respiratory 
tract. RTIs are one of the most common illnesses ranging from mild flu to potentially 


most  severe  and  life-threatening  disease  such  as  pneumonia  treated  by  health  care 
 practitioners.  RTI  can  broadly  be  categorized  as  upper  respiratory  tract  infections 
 (URTI) and lower respiratory tract infections (LRTI). These infections are commonly 
 caused by viruses and bacteria are also responsible for these infections. Co-infection 
 of virus and bacteria are also reported. However, a large proportion of these infections 
 are viral. 


2.2.1   Aetiologic agent 


The aetiologic agents of RTI are complicated due to multiple organism isolated 
 in clinical cases. Several pathogens including viruses, bacteria, and fungi are capable 
 of infecting the respiratory tract. In some instance, the identification of the causative 
 pathogen is quite tricky in most clinical studies. Viruses are implicated in most of the 
 cases of RTI reported with fewer cases of bacterial infections reported (Berry et al., 
 2015). It is essential to understand the significance of aetiological agents in  routine 
 diagnosis, treatment and research preferences, particularly in the fields of public health 
 (Self et al., 2015). Among the common viral agents include influenza virus, respiratory 
 syncytial virus, parainfluenza virus, rhinovirus and human adenovirus. 


(a)  Respiratory viruses 


Influenza  viruses  are  negative-sense,  single-stranded  viruses  with  multiple 
segmentation of ribonucleic acid (RNA) and are taxonomically classified as Group V 
[(-)ssRNA]  family  of  Orthomyxoviridae  and  Genera  called  Influenza  A  virus 
(McDonald  et  al.,  2016).  Influenza  viruses  are  broadly  classified  into  three  major 
classifications  as  influenza  A,  B,  and  C.  Influenza  A  is  regarded  as  the  major  one 
among them such as H1N1 (Vesikari and Esposito, 2017). The influenza A virion is 


highly pleomorphic, manifesting both rounded and filamentous particles in appearance 
 with a diameter of about 100nm and longer (Elton et al., 2013).  


Influenza-like illnesses (ILIs) are also known as flu-like syndrome/symptoms and 
 most  cases  of  ILIs  influenza  virus  is  not  the  usual  aetiological  agent,  but  they  are 
 caused  by  other  viruses  such  as  coronaviruses,  rhinoviruses,  human  respiratory 
 syncytial virus, adenoviruses, and human parainfluenza viruses. Over the recent years, 
 some novel human respiratory viruses have been documented; these include the human 
 metapneumovirus (hMPV), bocavirus (Van den Hoogen et al., 2001), four new human 
 coronaviruses  including  Severe  Acute  Respiratory  Syndrome  coronavirus  
 (SARS-CoV),  human  coronavirus  NL63  (HCoV-NL63),  HCoV-HKU1  and  Middle  East 
 Respiratory  Syndrome  coronavirus  (MERS-CoV)  (Berry  et  al.,  2015).  In  rare 
 instances,  some  fundamental  aetiologic  agents  of  ILI  include  bacteria  such  as 
 Chlamydia  pneumoniae,  Legionella,  Streptococcus  pneumoniae and  Mycoplasma 
 pneumoniae (Khan et al., 2015). 


The Respiratory syncytial virus (RSV) belongs to the family Paramyxoviridae and 
the subfamily Pneumovirinae (Farnon et al., 2013). Respiratory syncytial virus (RSV) 
is  responsible  for  seasonal  outbreaks  and  a  significant  cause  of  acute  respiratory 
infection (ARI) with its global burden estimated at 33·8 million new episodes 
(Bloom-Feshbach  et  al.,  2013).  Human  adenovirus  (HAdV)  is  a  member  of  the  family 
Adenoviridae and genus Mastadenovirus. Adenoviruses are a typical viral agent that 
can  result  in  opportunistic  infections  with  notable    morbidity  and    mortality  in 
immunocompromised individuals (Podgorski, 2016). The bulk of HAdV respiratory 
infections happen in children under the age of five (Taylor et al., 2017). 


Human rhinoviruses are the predominant cause of viral respiratory illness during 
 the spring, summer, and fall months, after influenza and RSV during winter. Its peak 
 incidence is recorded in early fall and a smaller peak in the spring (Jacobs et al., 2013). 


Human  parainfluenza  viruses  (PIVs)  are  a  predominant  community-acquired 
 respiratory  pathogen  that  affects  all  ethnic,  socioeconomic,  demographic  or 
 geographic groups (Fiave, 2014).  


(b)  Bacteria 


The  most  common  bacterial  causes  of  respiratory  tract  infections  reported 
 during Hajj pilgrimage from various studies are Haemophilus influenzae, Klebsiella 
 pneumoniae,  Streptococcus  pneumoniae,  Staphylococcus  aureus,  Streptococcus 
 pyogenes, Legionella pneumophilia,  Klebsiella pneumoniae, Moraxella catarrhalis, 
 Haemophilus parainfluenzae and Mycoplasma pneumoniae while pneumonia caused 
 by Mycobacterium tuberculosis is the  common infection that leads to hospitalization 
 (Aelami et al., 2015; Al-Abdallat et al., 2017; Zuraina et al., 2018).      


(c)  Fungi 


Fungal infections of the respiratory tract are mostly not clearly understood, and 
the actual burden is elusive (Fauci and Morens, 2012). Fungi may occur in body sites 
without eliciting disease, or they may be a true pathogen, resulting in a wide variety 
of  clinical  syndromes  (Mostaghim  et  al.,  2019).  Fungal  respiratory  infections  are 
becoming  increasing  attention  among  immunosuppressed  individuals  (Lamoth  and 
Alexander, 2014). In general, one of the most prevalent pathogenic fungi producing 
respiratory  tract  disorders  is Aspergillus species  resulting  in  invasive  pulmonary 
infections (Rick et al., 2016). However, over the last decade, there is the emergence 
of some filamentous fungi, such as Scedosporium, Fusarium, Penicillium, melanized 


term  “respiratory  mycosis”  now  encompasses  not  only  invasive  illness  but  also 
 uncommon  entities  such  as  fungal  ball,  severe  asthma  with  fungal  sensitization 
 (SAFS),  fungus-associated  chronic  cough  (FACC),  allergic  bronchopulmonary 
 mycosis (ABPM), and allergic fungal rhinosinusitis (AFRS) (Chowdhary et al., 2014; 


Ogawa et al., 2009; Singh et al., 2013). 


2.2.2  Upper respiratory tract infections (URTIs): 


Upper  respiratory  tract  infections  are  acute,  febrile  infectious  illness  with 
 cough,  coryza,  or  sore  throat,  colds,  tonsillitis,  peritonsillar  abscess,  epiglottitis, 
 laryngitis, tracheitis and hoarseness that are predominant in the community. Moreover, 
 URTIs  are  one  of  the  frequent  reasons  for  appointments  at  health  care  centres, 
 especially during the colder season and is also the most common acute illness found 
 in a hospital setting. This infection has a broad range of clinical signs and symptoms 
 that ranges from mild to self-limiting such as the common cold to a more perplexing 
 and  life-threatening  disease,  such  as  epiglottitis  (Baz  et  al.,  2006).  This  infection 
 involves the nose, trachea, pharynx, larynx, paranasal sinuses and bronchi (Bove et 
 al.,  2006).  The  vast  preponderance  of  URTIs  quandaries  is  mild.  Therefore  further 
 examination  is  usually  required  to  identify  the  precise  aetiology  but  is  not  a  usual 
 routine practically. 


2.2.3  Lower respiratory tract infections (LRTI): 


LRTI is regarded as the most common human infection all over the globe. It 
can be regarded as an acute illness which is manifested for 21 days or less, displaying 
primary symptoms such as cough. It is also characterized with  the occurrence of at 
least  one  or  more  than  one  RTI  symptoms  such  as  wheezing,  dyspnea,  chest 


discomfort/pain, sputum production and no alternative explanation such as sinusitis or 
 asthma  (Woodhead  et  al.,  2011).  LRTIs  are  considered  to  be  among  the  leading 
 infection that results in morbidity and mortality across all age-groups globally, with 
 an approximated 2.7 million deaths linked to them in the year 2013 (Khor et al., 2012). 


LRTIs are a remarkable global health predicament and a significant basis of infections 
and mortality in several communities. LRTIs are the most common human infectious 
disease  globally  (Carroll,  2002).  However,  they  result  in  significant  morbidity  and 
financial costs to the person and community. The incidence is higher in ageing patients 
of  60  years  and  above  than  people  who  are  less  than  50  years  old.  The  most 
considerable  number  of  LRTI  cases  are  typical  in  people  having  a  premorbid 
condition. 
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