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Emerging infectious diseases

ÅEmerging infectious diseases are diseases 

Ånewly recognized, 

Ånewly introduced

Ånewly evolved, or 

Åthat have recently and rapidly changed in incidence or expansion in 
geographical, host or vector range

ÅIn 2008, a seminar listed 335 new human pathogens discovered 
between 1940 and 2004

Å60.3% originated from (wild) animal reservoirs (zoonotic) 

ÅApproximately 20% transmitted from animal reservoir hosts to humans by 
disease vectors (ticks, mosquitos, midges)

(Petersen E et al CMI 2018;24:369-75)



(Jones KE et al Nature 2008;451:990-4)



(Jones KE et al Nature 2008;451:990-4)



Illustration of ýve stages through which pathogens of animals evolve to cause diseases conýned to humans. 

(Petersen E et al CMI 2018;24:369-75)



One Health concept

ÅOne Health recognizes that the health of people is connected to the 
health of animals and the environment 

ÅThe goal of One Health is to encourage the collaborative efforts of 
multiple disciplines-working locally, nationally, and globally-to 
achieve the best health for people, animals, and our environment

(Petersen E et al CMI 2018;24:369-75)



Emerging infections- an increasingly important topic: 
review by the Emerging Infections Task Force

ÅAt least four major drivers of emergent infections: 

Åincreasing density of the human population; 

Åstress from farmland expansion on the environment; 

Åglobalization of the food market and manufacturing; 

Åenvironmental contamination

ÅThe factors creating new opportunities for emerging infections include

Åpopulation growth; 

Åspread in health care facilities; 

Åan ageing population; 

Åinternational travel; 

Åchanging and expanding vector habitats

(Petersen E et al CMI 2018;24:369-75)



Emerging infections- an increasingly important topic: 
review by the Emerging Infections Task Force

Conclusions: 

ÅEmerging infections are unpredictable

ÅThe authors argue that

ÅTo discover new trends in infectious diseases, the clinicians have to look for 
the unusual and unexpected and ensure proper diagnostics

ÅSyndromic surveillance must be supported by highly specialized laboratory 
services 

ÅMathematical modeling has not been able to predict outbreaks 

ÅMore emphasis on the biology of evolution is needed. 

ÅEID rarely stands out as unusual, and the continuous pressure on health care 
budgets forces clinicians and laboratories to prioritize their diagnostic work-up to 
common and treatable conditions

(Petersen E et al CMI 2018;24:369-75)
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Taxonomy of the Viruses

ÅNamed as "2019-nCoV" (2019 novel coronavirus) by WHO initially

Å"the new coronavirus", "the Wuhan coronavirus", or simply "the 
coronavirusñ

ÅOn 11 February 2020, ICTV introduced the name severe acute 
respiratory syndrome coronavirus 2 (SARS-CoV-2) 

ÅEarlier the same day, the WHO officially renamed the disease caused 
by the virus strain from 2019-nCoV acute respiratory disease to 
"coronavirus disease 2019" (COVID -19)

Åү ɷ ╬ἤῐᾣɷ Severe Pneumonia with Novel 
Pathogens







ÅCoronaviruses (CoV), first discovered in the 1960s, are a large family 
of viruses. 

ÅSome coronaviruses cause illness in people, and others circulate 
among animals, including camels, cattle, cats, and bats. 

ÅRarely, animal coronaviruses evolve into human coronaviruses that 
subsequently infect individuals, and then they spread between people

Virology of SARS-CoV-2

(Drug Dis Today 2020)



Virology of SARS-CoV-2
ÅA positive-sense single-stranded (+ssRNA) virus

ÅThe seventh known coronavirus to infect people, after 229E (alpha-
CoV), NL63 (alpha-CoV), OC43, HKU1, MERS-CoV, SARS-CoV

ÅA member of the subgenus Sarbecovirus(Beta-CoV lineage B)

ÅRNA sequence approximately 30,000 bases in length

ÅAngiotensin converting enzyme 2 (ACE2) demonstrated as the 
receptor for 2019-nCoV

(Drug Dis Today 2020)



Hosts and consequences 

of human CoV infection

(Tang D et al PLoSPathog

2020;16 (5): e1008536)





Tracking changes in SARS-CoV-2 Spike: evidence that 
D614G increases infectivity of the COVID-19 virus               
(KorberB et al. Cell 2020;182:812-27. e19)

ÅA SARS-CoV-2 variant carrying the 
Spike protein amino acid change 
D614G has become the most prevalent 
form in the global pandemic

ÅThe G614 variant may have a fitness 
advantage

ÅIn infected individuals, higher upper 
respiratory tract viral loads , though 
not with increased disease severity



Incubation period of SARS-CoV-2

ÅIncubation period 

ÅThe time between infection and the onset of clinical symptoms of disease.

ÅCurrent estimates of the incubation period range from 2-11 days, and these 
estimates will be refined as more data become available

ÅBased on information from other coronavirus diseases, such as MERS and 
SARS, the incubation period of 2019-nCoV could be up to 14 days

ÅThe mean incubation period 5.2 days (95% CI, 4.1 to 7.0), with the 95th 
percentile of the distribution at 12.5 days (examined data on exposures 
among 10 confirmed cases)

(Li Q et al NEJM 2020)



Incubation period of 2019 novel coronavirus (2019nCoV) 
infections among travelers from Wuhan, China, 20ï28 January 
2020 (Becker JA et al Euro Surveill. 2020;25(5):pii=2000062)

ÅUsing the travel history and symptom onset of 88 confirmed cases 
that were detected outside Wuhan in the early outbreak phase

ÅAges range from 2 to 72 years of age 

Å63 were Wuhan residents who travelled elsewhere and 25 were visitors who 
stayed in Wuhan for a limited time 

ÅBy taking the date of symptom onset and travel history together, we inferred 
the possible incubation period for each of these cases

ÅEstimate the mean incubation period 6.4 days (95% credible interval: 
5.6ï7.7), ranging from 2.1 to 11.1 days (2.5th to 97.5th percentile). 

ÅThese values should help inform 2019-nCoV case definitions and 
appropriate quarantine durations



How is the virus that causes COVID most commonly 
transmitted between people? (WHO Q & A July 9, 2020)

ÅCurrent evidence suggests that COVID-19 spreads between people through direct, 
indirect (through contaminated objects or surfaces), or close contact with infected 
people via mouth and nose secretions 

ÅInclude saliva, respiratory secretions or secretion droplets 

ÅPeople who are in close contact (within 1 metre) with an infected person can 
catch COVID-19 when those infectious droplets get into their mouth, nose or 
eyes

ÅPeople with the virus may leave infected droplets on objects and surfaces 
such as tables, doorknobs and handrails; other people may become infected by 
touching these objects or surfaces, then touching their eyes, noses or mouths 
before cleaning their hands



What do we know about aerosoaltransmission?
(WHO Q & A July 9, 2020)

ÅSome medical procedures can produce very small droplets (called aerosolized 
droplet nuclei or aerosols) that are able to stay suspended in the air for longer 
periods of time 

ÅWhen such medical procedures are conducted on people infected with COVID-19 
in health facilities, these aerosols can contain the COVID-19 virus, may 
potentially be inhaled by others if they are not wearing appropriate personal 
protective equipment

ÅReported outbreaks of COVID-19 in some closed settings, such as restaurants, 
nightclubs, places of worship or places of work where people may be shouting, 
talking, or singing, aerosol transmissioncannot be ruled out



Aerosol and Surface Stability of SARS-CoV-2 as 
Compared with SARS-CoV-1 (van DoremalenN et al NEJM 2020)

ÅAerosols (<5 µm) containing SARS-CoV-2 (105.2550% tissue-culture 
infectious dose[TCID50] per mL) or SARS-CoV-1 (106.75-7.00TCID50 per 
mL) were generated with the use of a three-jet Collison nebulizer and fed 
into a Goldberg drum to create an aerosolized environment

ÅThe inoculum resulted in cycle-threshold values between 20 and 22, similar to those 
observed in samples obtained from the upper and lower respiratory tract in humans

Å10 experimental conditions involving two viruses (SARS-CoV-2 and 
SARS-CoV-1) in five environmental conditions (aerosols, plastic, stainless 
steel, copper, and card-board) 

ÅAll experimental measurements are reported as means across three 
replicates




