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The 10 Worst Epidemics In History

• History of man is interrupted by 
epidemics and outbreaks

• In the 21st century a new virus 
emerged and caused the first 
outbreak

• Severe Acute Respiratory 
Syndrome (SARS) 

• First pandemic of the 21st century 
caused by a coronavirus

• Until then, HCoVs thought to 
cause mild disease in humans

severe cases of atypical pneumonia 
were described in Guangdong 
Province, China, causing worldwide
concern as disease spread via 
international travel to more than 24 
countries



BACKGROUND

• Coronaviruses are large, enveloped, 
positive-strand RNA viruses that are divided 
into 4 genera: alpha, beta, delta, and 
gamma.

• 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.

• Coronaviruses are ecologically diverse with 
the greatest variety seen in bats, suggesting 
that they are the reservoirs for many of 
these viruses.



STRUCTURE OF CORONAVIRUSES

Seah, I., Su, X. & Lingam, G. Revisiting the dangers of the coronavirus in the ophthalmology practice. Eye (2020).



SARS
• 8098 individuals were infected and 774 

died.

Superspreader humans

• mini-outbreak in the Hotel Metropole in Hong 
Kong from where infected patrons traveled and 
spread SARS internationally. 

• Other outbreaks occurred in housing complexes 
where 100s of residents were infected, providing 
evidence that airborne transmission of SARS-CoV
is possible.

10% case-fatality rate

• Classic public health measures brought the 
SARS pandemic to an end within 8 months

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

Ninth floor layout of the Hotel Metropole in Hong Kong, showing where a super-spreading event of the severe 
acute respiratory syndrome (SARS) occurred

Braden CR, Dowell SF, Jernigan DB, Hughes JM. Emerg Infect Dis. 2013;19(6):864-869.

SARS-CoV demonstrated that animal CoVs could jump the 
species barrier, thereby expanding perception of pandemic 
threats.



MERS-CoV

• MERS shares clinical 
features with SARS 
• severe atypical pneumonia

• differences:
• 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-CoV is a betacoronavirus derived from bats.

MERS has a case fatality rate of 36%.



MERS has smoldered
• sporadic zoonotic transmission 
• limited chains of human spread 

and community spread
• explosive nosocomial 

transmission events
• superspreaders
• South Korea hospital 

outbreak
• World Health Organization 

• total of 2494 cases 
• 858 deaths, the majority in 

Saudi Arabia
• 27 countries

• The natural reservoir of MERS-
CoV is presumed to be bats.

Zumla A, Hui DS, Perlman S. Middle East respiratory syndrome. Lancet. 2015;386(9997):995–1007



Animal Origins of Human Coronaviruses

Cui, J., Li, F. & Shi, Z. Nat Rev Microbiol 17, 181–192 (2019). 

• SARS-CoV and MERS-CoV
• Both viruses are thought to have 

originated in bats
• Transmitted to humans from market 

civets and dromedary camels

• SADS-CoV
28 October 2016 to 2 May 2017, swine acute diarrhea 
syndrome (SADS) was observed in four pig breeding 
farms in Guangdong province, with a mortality up to 
90% for piglets 5 days or younger.
Affected 25% of porcine production globally



The life cycle of SARS-CoV and MERS-CoV in host cells.

Song, Z.; Xu, Y.; Bao, L.; Zhang, L.; Yu, P.; Qu, Y.; Zhu, H.; Zhao, W.; Han, Y.; Qin, C. From SARS to MERS, Thrusting Coronaviruses into the Spotlight. Viruses 2019, 11, 59

• SARS-CoV uses angiotensin-
converting enzyme 2 (ACE2) 
as a receptor and primarily 
infects ciliated bronchial 
epithelial cells and type II 
pneumocytes.

• MERS-CoV uses dipeptidyl 
peptidase 4 (DPP4) as a 
receptor and infects 
unciliated bronchial 
epithelial cells and type II 
pneumocytes also GI and 
kidney cells



Immune responses and pathogenesis of SARS‐CoV‐2 during an outbreak in Iran: Comparison with SARS and 

MERS

Reviews in Medical Virology, Volume: 30, Issue: 3, First published: 08 April 2020, DOI: (10.1002/rmv.2107) 



The emergence of COVID-19
• December 12, 2019: Wuhan Municipal Health 

Commission (WMHC) reported 27 cases of viral 
pneumonia with 7 of them being critically ill. 

• Most of patients had history of exposure to the virus at 
the Huanan Seafood Wholesale Market where poultry, 
bats, snakes; and other wildlife animals were also sold. 

• January 3rd, 2020, WMHC updated the number of cases 
to a total of 44 with 11 of them in critical condition. 

• January 5th, the number of cases increased to 59 with 7 
critically ill patients.



Timeline of events

Dec 31
China alerts 

WHO to several 
pneumonia cases

Jan 1
Wuhan’s seafood 
wholesale market 

shut down

Jan 5
Chinese officials 

rule out SARS virus 

Jan 7
New virus 

identified named 
2019-CoV

Jan 23
Wuhan placed under 

effective quarantine, air 
and rail suspended

Jan 13
WHO reports case in 

Thailand, the first 
outside China 

Jan 11
China announces first 

death





How did it become a pandemic?

5 million people travelled out of 

Wuhan before the lockdown

141.2 million tourists in 2018

100 million passengers travelled 

through Beijing airport in 2018

611 million passengers travelled 

by air in China in 2018



Current Risk Assessment









Countries 
that did well



Countries 
that did OK



Countires
that did not 
do so well



First 425 laboratory-
confirmed cases in Wuhan



• Based on exposures among 10 confirmed cases: 
incubation period was estimated to be 5.2 days 
(95% confidence interval [CI], 4.1 to 7.0)

• The 95th percentile of the distribution was 12.5 
days (95% CI, 9.2 to 18)

• In the epidemic curve up to January 4, 2020, 
the epidemic growth rate was 0.10 per day 
(95% CI, 0.050 to 0.16)

• the doubling time was 7.4 days (95% CI, 4.2 to 
14). 

• R0 was 2.2 (95% CI, 1.4 to 3.9)

 Duration from illness onset to first medical 
visit for 45 patients with illness onset before 
January 1 was estimated to have a mean of 
5.8 days (95% CI, 4.3 to 7.5), which was 
similar to that for 207 patients with illness 
onset between January 1 and January 11, 
with a mean of 4.6 days (95% CI, 4.1 to 5.1) 

 Duration from onset to hospital admission 
was estimated to be 12.5 days (95% CI, 10.3 
to 14.8) among 44 cases with illness onset 
before January 1, which was longer than that 
among 189 patients with illness onset 
between January 1 and 11 (mean, 9.1 days; 
95% CI, 8.6 to 9.7)

27% of patients seeking attention within 2 days after onset
89% of patients not being hospitalized until at least day 5 of illness

→ Challenge for isolation and control



Clinical features of patients infected with 2019 novel coronavirus in 
Wuhan, China

by Jan 2, 2020

• 41 admitted patients
• Lab confirmed cases

• Most of them were men (73%)

• Median age 49 yrs (41-58yrs)

• 66% direct exposure to the market

• 32% had underlying comorbidities
• DM 20%

• HTN 15%

• CVD 15%



Clinical Features of COVID-19



• case series in Wuhan

• 138 hospitalized patients
• median age was 56 years 

• 54.3% were men

• 26% of patients required intensive care unit treatment

• 41% of cases acquired the virus in the hospital 
• Hospital-associated transmission was suspected as the presumed mechanism of infection for 

affected health professionals (40 [29%]) and hospitalized patients (17 [12.3%])

• R0 = 2.2

• mortality = 4.3%

Wang D et al. Clinical characteristics of 138 hospitalized patients with 2019 novel coronavirus–infected pneumonia in Wuhan, China. JAMA 2020 Feb 7
Chang D et al. Epidemiologic and clinical characteristics of novel coronavirus infections involving 13 patients outside Wuhan, China. JAMA 2020 Feb 7



Viral Shedding

Mode of Transmission
1- Respiratory Droplets
2- Airborne particles
3- Fecal oral route 
(potential)



• All COVID-19 cases reported through Feb 11, 2020 were extracted from China’s 
Infectious Disease Information System.

• A  total  of  72,314  patient  records—44,672(61.8%)  confirmed  cases,  16,186  
(22.4%)  suspected cases,  10,567  (14.6%)  clinically  diagnosed  cases(Hubei  
Province  only),  and  889  asymptomatic  cases(1.2%).

• Among confirmed cases, most were aged 30–79 years (86.6%), diagnosed  in  
Hubei  (74.7%),  and  considered mild (80.9%)  

• A  total  of  1,023  deaths  occurred  among confirmed cases for an overall case 
fatality rate of 2.3%.

• A  total  of  1,716  health workers have become infected and 5 have died (0.3%).

http://weekly.chinacdc.cn/fileCCDCW/journal/article/ccdcw/newcreate/COVID-19.pdf





Co-Morbidities and Case Severity

The case severity variable, only includes a total of 44,415 patients and
1,023 deaths and these values were used to calculate percentages 

in the confirmed cases and deaths columns.



Increased cardiovascular mortality in African Americans with COVID-19

Dennis McGonagle, Sven Plein, James S O'Donnell, Kassem Sharif, Charles Bridgewood

The Lancet Respiratory Medicine

DOI: 10.1016/S2213-2600(20)30244-7

Copyright © 2020 Elsevier Ltd Terms and Conditions

http://www.elsevier.com/termsandconditions


Figure 

The Lancet Respiratory Medicine DOI: (10.1016/S2213-2600(20)30244-7) 

Copyright © 2020 Elsevier Ltd Terms and Conditions

http://www.elsevier.com/termsandconditions


Secure-SCD Registry, Surveillance 
Epidemiology of Coronavirus 
(COVID-19) Under Research 

Exclusion

Julie A. Panepinto, MD, MSPH

Amanda Brandow, DO, MS

Ashima Singh, PhD

Lana Mucalo, MD

Brad Taylor



https://app.powerbi.com/reports/b1f0cd4b-fe41-4725-b281-e4d6f5717dc4/ReportSection?pbi_source=PowerPoint


https://app.powerbi.com/reports/b1f0cd4b-fe41-4725-b281-e4d6f5717dc4/ReportSectionf4a8ab2b15ca23b7ea0c?pbi_source=PowerPoint


https://app.powerbi.com/reports/b1f0cd4b-fe41-4725-b281-e4d6f5717dc4/ReportSection6664d3d17c1b8c41e84b?pbi_source=PowerPoint


An outbreak of severe Kawasaki-like disease at the Italian epicentre of the SARS-CoV-2 

epidemic: an observational cohort study

Lucio Verdoni, MD, Angelo Mazza, MD, Annalisa Gervasoni, MD, Laura Martelli, MD, Maurizio Ruggeri, MD, Matteo Ciuffreda, MD, Ezio 

Bonanomi, MD, Lorenzo D'Antiga, MD

The Lancet

DOI: 10.1016/S0140-6736(20)31103-X

Copyright © 2020 Elsevier Ltd Terms and Conditions

http://www.elsevier.com/termsandconditions


Figure 

The Lancet DOI: (10.1016/S0140-6736(20)31103-X) 

Copyright © 2020 Elsevier Ltd Terms and Conditions

http://www.elsevier.com/termsandconditions


INFECTION CONTROL

• Follow updated guidance from local authorities

• Follow the news from CDC, WHO for global information 

• Beware FAKE NEWS

IN THE CLINICAL SETTING 

• Facemask on patients suspected and now for all

• Airborne isolation for Aerosol generating procedures 

• Disinfectants: hospital grade products

• AT WORK
• Hand hygiene 

• Alcohol 60% 



Return to Normal

• Exercise strict precautions

• Strict rules in public transportation
• Ensure return of the staff ,  to minimize the risk of epidemic spread that may be caused by the movement of personnel, and to provide 

support for effective prevention and control of the epidemic.

• everyone to continue their personal protection after returning from work 

• We should protect high risk populations 

Release time: 2020-02-14 23:33:20   |   Source: Xinhua News Agency 



REMDESIVIR

• promising antiviral drug against a wide 
array of RNA viruses (including 
SARS/MERS-CoV) 
• in-vitro

• mice and nonhuman primate models in 
prophylaxis and treatment

• It is currently under clinical development 
for the treatment of Ebola virus infection

• Remdesivir is an adenosine analogue, 
which incorporates into nascent viral RNA 
chains and results in pre-mature 
termination

In January, researchers reported that one 
person in the United States had survived a 

COVID-19 infection after being treated with 
Remdesivir



• China’s BrightGene successfully copies Gilead’s Remdesivir

• During the first week of February, China launched two placebo-controlled 
trials of Remdesivir
• A Phase 3 Randomized, Double-blind, Placebo-controlled, Multicenter Study to 

Evaluate the Efficacy and Safety of Remdesivir in Hospitalized Adult Patients With 
Severe 2019-nCoVRespiratory Disease.

425 subjects
• A Phase 3 Randomized, Double-blind, Placebo-controlled Multicenter Study to 

Evaluate the Efficacy and Safety of Remdesivir in Hospitalized Adult Patients With 
Mild and Moderate 2019-nCoV Respiratory Disease.

308 subjects 

• The studies should completed by the end of April





Vaccines

Coleman et al. Vaccine 2014;
https://www.clinicaltrialsarena.com/analysis/coronavirus-mers-cov-drugs/

https://www.clinicaltrialsarena.com/analysis/coronavirus-mers-cov-drugs/
https://www.clinicaltrialsarena.com/analysis/coronavirus-mers-cov-drugs/


Hope you all stay safe


