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LEARNING OBJECTIVES

By the end of this presentation, the students of 3
rd

year MBBS will be able to 

ÅDescribe the epidemiological determinants, frequency and distribution of 

corona 

ÅCompare the prevalence/incidence of corona in different parts of the world

ÅDescribe various preventive and control measures for covid

ÅDescribe the role of  Pakistan government in corona control program
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2

2019 -
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7 HUMAN CORONAVIRUSES:
4 NORMAL; 3 òNOVELó

Alpha:  HCoV -229E , HCoV -NL63       Beta: HCoV -HKU1 , HCoV -OC43 , MERS-CoV , SARS-CoV , 

SARS-CoV -2



UPPER RESPIRATORY INFECTIONS

ÅNormal human coronaviruses cause 5 -10% of common cold/URIs, with 

outbreaks to 30% of common cold

Å229E and NL63 (alpha coronaviruses)

ÅOC43 and HKU1 (beta coronaviruses)

ÅThese four predominately attach to receptors in UPPER airway (receptors: 

aminopeptidase N, dipeptidyl peptidase 4) 

ÅSeasonality unpredictable (generally winter, but persists year round), 

different pattern in tropics than temperate regions

ÅURI symptoms, croupy or dry cough, rarely pneumonia (except sometimes 

NL63, but usually just causes croup); Mild diarrhea in infants

ÅDonõt forget other URI viruses: Rhinovirus, Influenza A/B, Adenovirus, 

Parainfluenza, Respiratory syncytial virus, Human metapneumovirus



òNOVELó CORONAVIRUSES

ÅNovel coronaviruses predominantly in LOWER respiratory tract

ÅSARS, MERS, SARS-CoV -2

ÅDonõt forget other LRIs:

ÅViral Pneumonia: Influenza (A/B), Adenovirus, Parainfluenza (Type 1 -4), Respiratory 

syncytial virus, Human metapneumovirus, NL63

ÅTypical bacteria CAP: Lobar ðStreptococcus pneumoniae , Staphylococcus 

aureus , Haemophilus influenzae , Moraxella catarrhalis; Gram neg, anaerobic if 

aspiration

ÅBacterial bronchitis or atypical CAP: Bordetella pertussis, Mycoplasma 

pneumoniae , and Chlamydia pneumoniae

ÅSARS (2002-2003): Contained. CFR 10%. >50% mortality in >60 years. 

ÅMERS: Not Contained. CFR 35%. Linked to direct camel exposure.

ÅHigh healthcare worker infection and other nosocomial spread

ÅAerosolization during procedures (intubation, nebs, BiPAP, suctioning)  



SARS-COV-2 ORIGIN

ÅBat to a mammal (pangolin?) to human in Nov/Dec 2019

ÅPangolins used in Chinese medicine

ÅProbable link to seafood/exotic animal market

ÅOther plausible theory:

ÅWuhan Level 4 Biohazard lab experimental

animals sold for human consumption



EPIDEMIOLOGY

òthe branch of medicine which deals with the incidence , distribution , and 

possible control of diseases and other factors relating to health.ó

ÅIncidence 

ÅPrevalence

ÅR0 and R

ÅCase Fatality Rate

ÅMortality Rate

ÅPrevention 

ÅContainment

ÅMitigation

ÅInfection, Prevention and Control (IPC)



EPIDEMIOLOGY 

ÅOutbreak: òmore disease than would be expectedó

Åe.g. measles outbreaks

ÅEndemic: òdiseases that remain in an area naturallyó 

ÅOutbreaks can also occur in endemic areas

ÅEndemic diseases can be exported to other places, causing outbreaks

ÅPublic Health Emergency of International Concern (PHEIC): 

ÅWHO declares if it 1. constitutes a public health risk to other States 2. potentially 

requires a coordinated international response  

ÅEmergency Committee established, unlocks funding, supplies and international 

response

ÅCan also increase stigma, xenophobia, economic harm (tourism) to affected country

ÅEpidemic: òregional outbreak of a disease that spreads suddenly and 

unexpectedlyó

ÅPandemic: òworldwide, often rapid, spread of a diseaseó

ÅWHO declares and has implications for activation of worldwide response, national 

response, World Bank funding, etc.



BASIC REPRODUCTION NUMBER ( R0)

ÅòNumber of cases directly generated by one case in completely susceptible 

population without interventionsó

ÅEffective Reproduction Number (R):  ònumber of cases generated by one case 

with interventions/immunityó 

ÅSome individuals immunized or already infected/recovered

ÅNonpharmaceutical Interventions (NPI) implemented (social distancing, 

quarantines, isolation, treatment)



CASE FATALITY RATE 

Å Case fatality rate/risk/ratio (CFR) is the ratio of deaths from a certain 

disease to the total number of people diagnosed with this disease for a 

certain period of time

Deaths/Total Cases = CFR

ÅDuring epidemics, CFR often initially over -estimated as predominantly testing 

cases that are sicker in hospital (numerator); then CFR is under -estimated as 

increase testing of mild cases (denominator) that have not yet resolved 

(recovered or died) 

ÅLonger time to resolution or death can make CFR look better than it really is until 

final outcome



MORTALITY RATE 

ÅMortality rate (death rate): Number of deaths in general or due to specific 

cause in particular population per unit of time.

e.g. mortality rate of influenza per week is total deaths related to influenza

ÅEpidemic threshold: level of incidence (of disease or of death) above which an 

urgent response is needed; varies by disease.

e.g. For influenza, if the mortality rate >7.3% that is, by definition, an epidemic. 

Once it drops below that, it is no longer epidemic. CFR is 0.1% but the mortality rate 

per week in the hospital will rise and fall. 



CASE FATALITY RATE 

ÅCOVID -19: 0.7 to 3.4% (>5% in Wuhan itself during peak) 

ÅWill be higher without access to healthcare, oxygen and ventilators

ÅSpanish Influenza 1918:  >2.5%  Mostly younger people

ÅSeasonal Influenza: 0.1 -0.2% 



SARS-COV-2 TRANSMISSION

Å Novel: No herd immunity, No antibodies cross -reacting

Å Incubation 2 -14 days  (outlier 27 days)  

Å Symptom onset median: Day 5 -6 from exposure 

Å Doubling time: 6 -7 days

Å High viral shedding occurs early in disease course, even those with mild symptoms

Å Prolonged shedding noted (unlikely reinfection)

Å ? Up to 23% of transmissions due to pre -symptomatic cases in Shenzen

Å True asymptotic cases apparently only 1% per WHO? 

Å Viral load apparently still high

Å Apparently infectious?

https://cmmid.github.io/topics/covid19/control -measures/pre -symptomatic -

transmission.html

https://www.who.int/docs/default -source/coronaviruse/who -china -joint -mission -on -covid -

19 -final -report.pdf

https://cmmid.github.io/topics/covid19/control-measures/pre-symptomatic-transmission.html
https://www.who.int/docs/default-source/coronaviruse/who-china-joint-mission-on-covid-19-final-report.pdf


SARS-COV-2 TRANSMISSION

ÅRespiratory droplets (large - 3 ft, medium - 6 ft)

ÅHand -to -mucus -membrane contact ðsticks to skin easily! 

ÅT-zone: eyes, nose, mouth vulnerable

ÅViable for 3 days on solids (plastics, porcelain, steel); ~24 hours cardboard, 

dependent also on temperature/humidity; 3 hours if aerosolized

ÅAirborne ðlikely not airborne with cough? But certainly possible with intubation, 

non -invasive positive pressure ventilation, high flow O2, nebulizer, suctioning

Å?Fecal/oral? ðviral shedding present in stool and diarrhea is common

https://www.medrxiv.org/content/10.1101/2020.03.09.20033217v1.full.pdf

https://www.medrxiv.org/content/10.1101/2020.03.09.20033217v1.full.pdf

