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 Human coronaviruses (HCoVs) have long been considered inconsequential 
pathogens, causing the ―common cold‖ in otherwise healthy people. 

 In the 21st century, 2 highly pathogenic HCoVs—severe acute respiratory 
syndrome coronavirus (SARS-CoV) and Middle East respiratory syndrome 
coronavirus (MERS-CoV)—emerged from animal reservoirs to cause global 
epidemics with alarming morbidity and mortality 

 Coronaviruses are large, enveloped, positivestrand RNA viruses that can be 
divided into 4 genera: alpha, beta, delta, and gamma, of which alpha and beta CoVs 
are known to infect humans. 

  Four HCoVs (HCoV 229E, NL63, OC43, and HKU1) are endemic globally and 
account for 10% to 30% of upper respiratory tract infections in adults. 



 Until recently, HCoVs received relatively little attention due to their mild 

phenotypes in humans.  

 This changed in 2002, when cases of severe atypical pneumonia were described in 

Guangdong Province, China, causing worldwide concern as disease spread via 

international travel to more than 2 dozen countries 



 The new disease became known as severe acute respiratory syndrome (SARS), and 

a beta-HCoV, named SARS-CoV, was identified as the causative agent. 

 consensus emerged that bats were the natural hosts. 

 Common symptoms of SARS included fever, cough, dyspnea, and occasionally 

watery diarrhea. 



  Of infected patients, 20% to 30% required mechanical ventilation and 10% died, with 

higher fatality rates in older patients and those with medical comorbidities. 

 Human-to-human transmission was documented, mostly in health care settings. This 

nosocomial spread may be explained by basic virology: the predominant human 

receptor for the SARS S glycoprotein, human angiotensin-converting enzyme 2 (ACE2), 

is found primarily in the lower respiratory tract, rather than in the upper airway. 



 Receptor distribution may account for both the dearth of upper respiratory tract 

symptoms and the finding that peak viral shedding occurred late (≈10 days) in 

illness when individuals were already hospitalized. 

 SARS care often necessitated aerosol generating procedures such as intubation, 

which also may have contributed to the prominent nosocomial spread. 



 Several important transmission events did occur in the community, such as the well-

characterized mini outbreak in the Hotel Metropole in Hong Kong from where 

infected patrons traveled and spread SARS internationally.  

 Another outbreak occurred at the Amoy Gardens housing complex where more 

than 300 residents were infected, providing evidence that airborne transmission of 

SARS-CoV can sometimes occur 



 Ultimately, classic public health measures brought the SARS pandemic to an end, 

but not before 8098 individuals were infected and 774 died. 

 The pandemic cost the global economy an estimated $30 billion to $100 billion. 



 In 2012, another highly pathogenic beta-CoV made the species jump when Middle 

East respiratory syndrome (MERS) was recognized and MERS-CoV was identified 

in the sputum of a Saudi man who died from respiratory failure 

 Unlike SARS-CoV, which rapidly spread across the globe and was contained and 

eliminated in relatively short order, MERS has smoldered, characterized by 

sporadic zoonotic transmission and limited chains of human spread. 



 MERS-CoV has not yet sustained community spread; instead, it has caused explosive 

nosocomial transmission events, in some cases linked to a single superspreader, which 

are devastating for health care systems 

 According to the World Health Organization (WHO), as of November 2019, MERS-CoV 

has caused a total of 2494 cases and 858 deaths, the majority in Saudi Arabia.  

 The natural reservoir of MERS-CoV is presumed to be bats, yet human transmission 

events have primarily been attributed to an intermediate host, the dromedary camel. 



 MERS shares many clinical features with SARS such as severe atypical pneumonia, yet key 

differences are evident. 

  Patients with MERS have prominent gastrointestinal symptoms and often acute kidney failure, 

likely explained by the binding of the MERS-CoV S glycoprotein to dipeptidyl peptidase 4 (DPP4), 

which is present in the lower airway as well as the gastrointestinal tract and kidney. 

 MERS necessitates mechanical ventilation in 50% to 89% of patients and has a case fatality rate of 

36% 





























 A yet unanswered question that adds to uncertainty around the outbreak involves 

the case-fatality rate (CFR), defined as the percentage of deaths among all cases. 

 Presently, global mortality is reported at 4.7% but this varies widely by location 

from a high of 10.8% in Italy to a low of 0.7% in Germany.  

 Several factors influence the CFR including a reliable estimate of the total number 

of cases. 



 Given the lack of a reference standard for diagnosing COVID-19, the sensitivity and specificity of 

diagnostic testing are unknown. 

 In addition, inadequate sample collection may reduce test sensitivity 

 Individuals with chest computed tomography findings compatible withCOVID-19,and a negative 

reverse transcriptase (RT)–PCR result for SARSCoV-2, tested positive on subsequent testing, 

suggesting that certain patients (eg,with compatible radiological findings) might require repeat 

testing with specimens collected from multiple sites in the respiratory tract 



 It is likely that lower respiratory samples (eg,minibronchial alveolar lavage) are 

more sensitive than a nasopharyngeal swab 

 It is important to emphasize that, depending on the clinical presentation, a negative 

RT-PCR result does not exclude COVID-19. 



 Reports from China and Japan have indicated that some patients with COVID-19 who were discharged 

from the hospital after a negative RT-PCR result were readmitted and subsequently tested positive on RT-

PCR 

 It is unclear from the available information if these were true reinfections or the tests were falsely 

negative at the time of initial discharge.  

 However, while other coronaviruses demonstrate evidence of reinfection, this usually does not happen 

form any months or years. Therefore, it is unlikely that these were true cases of reinfection. 

 



 Some reassuring evidence comes from a challenge study among rhesus macaques. 

After initial challenge and clearance ofSARS-CoV-2, the animals were rechallenged 

with the virus but were not infected. 



 Presently, there is no validated immune correlate of protection for SARSCoV-

,ie,antibody level or another immunological marker associated with protection from 

infection nor disease. 

 In a study that included 82 confirmed and 58 probable cases of COVID-19 from China, 

the median duration of IgM detection was 5 days (interquartile range, 3-6), while IgG 

was detected at a median of 14 days (interquartile range, 10-18) after symptom onset 



 Data from SARS-CoV-1 indicate that titers of IgG and neutralizing antibodies 

peaked at 4 months after infection, with a subsequent decline through at least 3 

years after infection.  



 Current evidence suggests that SARS-CoV-2isprimarily transmitted through 

droplets (particles5-10μm in size). 

 Person-to-person transmission occurs when an individual with the infection emits 

droplets containing virus particle swhile coughing, sneezing, and talking. 

 These droplets land on the respiratory mucosa or conjunctiva of another person, 

usually within a distance of 6 ft (1.8m) but perhaps farther 



 The droplets can also settle on stationary or movable objects and can be 

transferred to another person when they come in contact with these fomites 

 The available evidence suggests that the virus can remain infectious on inanimate 

surfaces at room temperature for up to9 days.  

 This time is shorter at temperatures greater than 30° C. 



 Transmission through aerosols, particles smaller than 5 μm, can also occur under 

specific circumstances such as endotracheal intubation,bronchoscopy, suctioning, 

turning the patient to the prone position, or disconnecting the patient from the 

ventilator.  



 social-distancing measures can help reduce the overall number of infections and 

help spread out cases over a longer period of time, thus allowing health systems to 

better manage the surge of additional patients. 

  long-term social distancing can have detrimental effects on physical and mental 

health outcomes as well as the economy. 



 1) An aggressive program of testing to identify asymptomatic and mild cases 

combined with proactive contact tracing and early isolation as well as quarantine of 

contacts 

 2) A focus on reducing home-based transmission. 

 3) Even a treatment that only shortens an intensive care unit stay by 20% to 30% 

can have a substantial benefit on health system capacity 



 The ultimate strategy for controlling this pandemic will depend on a safe and 

efficacious vaccine against SARS-CoV-2.  

 However, only 3 vaccine candidates are currently in phase 1 human trials: a 

messenger RNA vaccine and 2 adenovirus vector-based vaccines.  

 The estimated timeline for availability of an initial vaccine is between early and 

mid-2021. 


