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nCo-V, WHAT WE KNOW

ä nCo-V is a novel coronavirus with ~70% homology by sequencing to SARS-CoV

ä Initial cases likely represented animal-to-human transmission (likely reservoir is bats)

ä Rapidly increasing prevalence and geographical spread

Â Number of cases greatly surpasses SARS; number of deaths now surpasses SARS

ä Person-to-person transmission documented including in the US to close contacts

ä Transmission droplet/contact (therefore being ultra-cautious use airborne and contact precautions plus eye protection)

Â Infectivity 2.2-2.8 (i.e., each person with nCo-V, on average infects 2.2 to 2.8 other people)

Â High attack rate in confined quarters (e.g., cruise ship in Japan; 454 of 3,600 {13% AR} passengers and crew)

ä Super-spreaders reported (i.e., transmission from a case to >10 persons)

Â A UK citizen who acquired nCo-V in Singapore transmitted infection to >10 persons (i.e., a superspreader)

ä Mortality: early data; Imperial College of London*, Report #4, 10 February (95% CI)

Â Asymptomatic & symptomatic, 1% (0.5-4%); Hubei Province ~18% (11-81%)%, outside China 1.2-5.6%

Â China data:  Nationwide = 2.1%, Wuhan = 4.9%, Hubei = 3.1%, other provinces, 0.16%; admitted to hospital, 15%

*https://www.imperial.ac.uk/mrc-global-infectious-disease-analysis/news--wuhan-coronavirus/



nCo-V, WHAT WE KNOW

ä Substantial numbers of healthcare personnel (HCP) infected:  1,700 infected in China

Â Of 139 hospitalized patients in Wuhan, 57 (41.3%) presumed infected in a hospital, including 17 patients (12.3%) 

already hospitalized for other reasons and 40 HCP (29%) (Wang D, et al.  JAMA 2020 {In press})

ä Based on other coronaviruses: Any FDA-approved antiseptic will inactivate nCo-V and any EPA-registered disinfectant with 

a coronavirus claim will inactivate nCo-V

ä Symptoms are typical of a respiratory tract infection:  Fever, cough, shortness of breath (fever may be absent)

Â 80% mild disease, 20% more severe disease requiring hospitalization

Â Older adults and person with co-morbidities may be at higher risk for severe disease

Â nCo-V can cause severe disease (~20% of hospitalized patients with require mechanical ventilation)

Â Some patients may present with GI symptoms (i.e., nausea, vomiting and diarrhea)

ä CDC sent out defective diagnostic test kits to >25 countries and US health departments

ä Economic consequences include a shortage of PPE (masks), increases price of basic commodities (e.g., food) in hardest 

hit areas of China, and closure of some factories outside of China that use Chinese parts)



nCo-V:  OFFICIAL RESPONSES

ä China

Â ~60 million restricted in their movements

Â Chinaôs health system running out of beds and supplies in the hardest hit locations

Â 1,000 bed new hospital constructed in Wuhan in 10 days (additional hospitals constructed)

ä Travel advisories

Â CDC Warnings:  Level 3 (avoid all non-essential travel) to China

Â CDC has issued mandatory quarantine for returnees from Wuhan (first time in >50 years)

Â U.S. State Dept:  Level 4 (do not travel) for all of China; Level 2 (exercise increased caution) for Hong Kong & Macau

Â WHO:  nCo-V represents a ñGlobal Emergencyò (but opposed to travel restrictions; limit relief supplies)

ä Travel to and from China

Â Most international airlines have already cancelled all flights to China (US airlines extended cancellation till end of April)

Â US (also Australia and New Zealand) will NOT allow foreign nationals who have traveled from or transited through 

China to enter (citizens may return but will be quarantined for 14 days)

ä US to begin screening for COVID-19 persons in 5 US cities with URIs



nCo-V, WHAT WE DO NOT KNOW

ä Transmission:  Unknown whether virus can be transmitted by the airborne route (i.e., >6 feet) or by indirect contact 

(likely based on SARS ïCoVand MERS-CoV)

ä Sensitivity and specificity of nCo-V tests being used in China (https://www.caixinglobal.com/2020-02-08/key-

diagnostic-test-might-be-missing-many-coronavirus-cases-101513176.html)

ä When to expand epidemiological (travel) parameters for screening possible cases:  Wuhan city Č Hubei Provence 

Č mainland China Č Asia?

Â Outbreak in France resulted from traveler who acquired infection in Singapore (i.e., no travel to China)

ä Morbidity and mortality (biases could result in under or over estimates)

ä CDC states ñAsymptomatic infection with 2019-nCoV has been reported, but it is not yet known what role 

asymptomatic infection plays in transmission. Similarly, the role of pre-symptomatic transmission (infection detection 

during the incubation period prior to illness onset) is unknownò (https://www.cdc.gov/coronavirus/2019-ncov/hcp/faq.html)

ä Possibility of spread by fecal material (nCo-V has been isolated from stool and some patients have diarrhea)

ä Frequency of super-spreaders

https://www.cdc.gov/coronavirus/2019-ncov/hcp/faq.html


nCo-V, WHAT WE DO NOT KNOW

ä When the outbreak will peak and number of countries that will be affected

ä Impact of the outbreak and travel curtailment on goods and supplies from China:  High likelihood of shortages of drugs/ 

PPE

ä Method of acquisition by HCP: (1) in community, (2) failure to promptly identify and isolate cases in the healthcare 

facility, (3) adequate PPE, (4) improper donning and doffing of PPE, or (5) failure of properly donned and doffed PPE

ä Possibility of transmission by contact or aerosolizationof feces: nCo-V detected in stool, patients may have nausea and 

vomiting (SARS Co-V likely to have been transmitted via plumbing)



CORONAVIRUSES

ä Size and shape: 120-160 nm, pleomorphic

ä Genome: Single-stranded, linear, positive-sense RNA

ä Enveloped: Yes

ä Reservoirs:  Humans, multiple animal species

ä Syndromes

Â Common colds: Account for up to 50% of upper 

respiratory tract infections

Â Gastroenteritis

Â SARS, MERS, SARI (nCo-V)
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NON-EPIDEMIC, HUMAN CO-Vs:  EPIDEMIOLOGY

¸ Epidemiology

Â Worldwide; winter and spring in temperate climates 

Â Exposure common in early childhood 

Â Droplet, contact, and indirect contact 

Â Symptoms and viral loads high first few days of illness 

Â Incubation period 2ï5 days 

¸ Symptoms

Â Most often associated with upper respiratory tract infections in children 

Â Lower tract infections in immunocompromised individuals and older adults

Â May play a role in exacerbations of underlying respiratory diseases 



THE RISK OF INFLUENZA AND OTHER VIRAL 

RESPIRATORY PATHOGENS

ä Burden of influenza, US, 2018-19

Â 35,000,000 illnesses; 16,500,000 medical visits; 490,000 

hospitalizations; 34,200 deaths

ä Burden of influenza, US, 2019-20

Â 22,000,000 illnesses; 210,000 hospitalizations; 12,000 deaths

UNC Hospitals



UPDATE ON NEWLY DISCOVERED CORONAVIRUS
SARS CoV MERS CoV 2019 nCo-V (COVID-19)

VirionStructure Enveloped RNA virus Enveloped RNA virus Enveloped RNA virus

Outbreak period 2003-2004 2012-present 2019-present

Initial site of isolation Guangdongprovince, China SaudiArabia Wuhan, China

No.of countries with cases 29 27 ~29 countries (~230 cases)

No.of cases (mortality) 8,096 (9.6%) 2,494 (~34%) >70,000 (N~1,775)*; 6,500 critical

No. of cases U.S. 8 2 (2014) 15 (7 states)

Reservoir (intermediatehost) Bats (palmcivet) Bats(dromedary camels) Unknown (likely a zoonosis)

Incubation period 2-7days (range, 2-21) 2-7 (range, 2-14 days) 2-7days (range, 2-14 days)

Infectivity, rho; attackrate 2.2-3.7 (range,0.3-4.1); 10-60% 0.3-1.3; 4-20% 2.2,2.8; 80% in one study

Superspreaders Yes Yes (uncommon) Yes(? frequency)

Asymptomatic/Pre-sx No Rare Perhaps yes

Transmission (including to HCP)Droplet/Direct,Airborne/Indirect? Droplet/Direct,Airborne/Indirect? Droplet/Direct; Airborne/Indirect?

Treatment (PEP) Supportive(none) Supportive (none) Supportive (none)

InfectionPrevention^ Airborne,contact, face shieldAirborne,contact, face shield Airborne,contact, face shield

* Cases and deaths in mainland China (additional cases and deaths outside of China = ~814 and 3) 

^PAPR for cough-inducing procedures    Weber DJ, et al.  Am J Infect Control 2016;44:e91-100



https://www.worldometers.info/coronavirus/



https://www.bbc.com/news/world-51235105



PHYLOGENEATIC ANALYSIS OF 2019-nCo-V AND 

OTHER CORONAVIRUSES



OUTBREAK CURVES, nCo-V

China has added a clinical definition (sxplus abnCxR/CT) to 

positive nCo-V tests for case counting

https://www.bbc.com/news/world-51235105



RESULTS OF ENDING PUBLIC HEALTH INTERVENTIONS 

TOO EARLY:  A SECOND PEAK OF INFECTIONS



https://www.bbc.com/news/world-51235105



nCo-V COMPARED TO OTHER EMERGING VIRUSES

Munster VJ, et al.  NEJM 2020;Jan 24 (epub)



COMPARISON OF nCo-V TO OTHER OUTBREAKS

https://www.businessinsider.com/china-virus-everything-we-know-deadly-2019-ncov-wuhan-spread-2020-1#but-there-are-still-ways-

to-protect-yourself-travelers-should-avoid-touching-their-eyes-nose-or-mouth-with-unwashed-hands-7

https://www.businessinsider.com/china-virus-everything-we-know-deadly-2019-ncov-wuhan-spread-2020-1#but-there-are-still-ways-


WHAT IS A SUPERSPREADER?

(A person with transmits infection to >10 persons)

Infectivity of SARS and demonstration of superspreaders



IMPACT OF A SINGLE SUPERSPEADER

A single infected physician who traveled to Hong Kong

led to worldwide transmission of SARS

A single traveler to Republic of Korea led to an outbreak in that

country



COVID-19 SUPERSPREADER

https://www.bbc.com/news/world-51235105



POSSIBLE TRANSMISSION OF COVID-19 FROM 

ASYMPTOMATIC OR PRE-SYMPTOMATIC PATIENTS

ä A 10 year old male tested positive for COVID-19 but had no symptoms: patient had visible changes in lung 

imaging and blood markers of disease.  (Chan JF-W.  Lancet 2020; 24 January)

ä A patient in Wuhan is said to have infected 14 HCP prior to fever onset.  (China National Health Commission)

ä A medical expert exhibited conjunctivitis of the his left eye before appearance of catarrhal symptoms and 

fever ñsuggesting that having the patient wear a mask might not prevent transmission.ò  (South China Morning 

Post)

ä A patient who travelled from Shanghai to attend a meeting in Germany was subclinical until on the flight back 

to China. However, two of this patientôs close contacts and another two patients attending the meeting 

without close contact were found to be infected with COVID-19(RotheC, et al.  NEJM 2002; 30 Jan)

ä Conclusion:  The reports are suggestive but not definitive for transmission from asymptomatic or pre-symptomatic 

patients.  

De Chang, et al.  Lancet RespirMed 2020;13 February



LESSONS LEARNED FROM SARS

¸ Initial detection via the astute observer (not via a surveillance system)

¸ A new or emerging infectious disease can involve multiple countries

¸ Continued threat from zoonotic agents jumping species boundaries

¸ Healthcare personnel at high risk with highly communicable diseases (~20% of cases and deaths)

¸ Diagnostic methods key to control

¸ Epidemics can be contained using quarantine and infection control methods

¸ Need to nestle response to a highly communicable disease in hospital disaster plan

¸ Inadequate supplies of personnalprotective equipment (PPE)

¸ Inadequate outpatient facilities to handle large numbers highly communicable diseases

¸ Need to screen for travel to endemic area at entry to hospital or clinic



CURRENT OUTBREAK OF nCo-V





TIMELINE OF EARLY STAGES OF 2019-nCo-V OUTBREAK

Wang C, et al

Lancet 2020; 24 Jan

(Epubahead of print)



https://www.bbc.com/news/world-51235105



https://www.nytimes.com/interactive/2020/world/asia/china-wuhan-coronavirus-maps.html



CHINESE HOSPITAL, WUHAN

https://www.nytimes.com/2020/01/24/world/asia/china-coronavirus.html



CONVERSION OF A GYMNASIUM AND EXHIBITION 

CENTER INTO A CORONAVIRUS HOSOPITAL, WUHAN



https://www.bbc.com/news/w

orld-51235105



FORECASTING nCo-V SPREAD

ä Forecasting nCo-V spread

ä Methods:  Data from 12/31/19 to 

1/28/20

ä Results:

Â Reproductive number, 2.68 

(95% CI, 2.47-2.86)

Â Estimate 75,815 people 

infected

Â Epidemic doubling time, 6.4 

days (95% CI, 5.8-7.1)

Wu JT, et al.  Lancet; 31 January 2020



Wu JT, et al.  Lancet; 31 January 2020



2019 nCo-V, US

https://www.nytimes.com/interactive/2020/world/asia/china-wuhan-coronavirus-maps.html

www.cdc.gov/coronavirus/2019-ncov/cases-in-us.html



FAMILY CLUSTER DEMONSTRATING PERSON-TO-PERSON 

TRANSMISSION AND ASYMPTOMATIC INFECTION

Fuk-Woo Chan, J et al.  Lancet (epubahead of print)



SYMPTOMS of nCo-V

ä Uncomplicated upper respiratory infection

Â Fever

Â Cough

Â Sore throat

Â Nasal congestion

Â Malaise

Â Headache

Â Myalgias

Â Shortness of breath

ä Most patients have reportedly had mild to severe 

respiratory illness

ä Older and immunocompromised patients may 

present with atypical symptoms (e.g., no fever)

ä Complications for infection

Â Mild to severe pneumonia

Â Acute Respiratory Distress Syndrome

Â Sepsis

Â Septic shock

WHO. https://www.who.int/internal-publications-detail/clinical-management-of-severe-acute-respiratory-infection-when-novel-coronavirus-

(ncov)-infection-is-suspected.  24 January

https://www.who.int/internal-publications-detail/clinical-management-of-severe-acute-respiratory-infection-when-novel-coronavirus-


https://www.bbc.com/new

s/world-51235105



TIMELINE OF 2019 nCo-V CASES AFTER ONSET OF ILLNESS

Huang C, et al.  Lancet 2020;Jan 24 (Epubahead of print)T



TIMELINE OF 2019 nCo-V CASES AFTER ONSET OF ILLNESS

https://www.thelancet.com/infographics/coronavirus



CHARACTERISTICS OF PATIENTS WHO HAVE BEEN 

INFECTED WITH 2019-nCo-V, MERS-CoV, and SARS-CoV

WuangC, et al

Lancet 2020; 24 Jan

(Epubahead of print)



DEMOGRAPHIC AND BASELINE CHARACTERISTICS 

OF PATIENTS (N=99) INFECTED WITH COVID-19

Chen N, et al  Lancet 2020;395:507-13 (29 Jan)



DEMOGRAPHIC AND BASELINE CHARACTERISTICS 

OF PATIENTS (N=99) INFECTED WITH COVID-19

Chen N, et al  Lancet 2020;

395:507-13 (29 Jan)



LABORATORY FINDINGS OF PATIENTS (N=99) 

INFECTED WITH COVID-19

Chen N, et al  Lancet 2020;

395:507-13 (29 Jan)



LAB FINDINGS OF PATIENTS INFECTED WITH 2019 nCo-V

Huang C, et al.  Lancet 2020;Jan 24 (Epubahead of print)



DEMOGRAPHIC AND BASELINE CHARACTERISTICS 

OF PATIENTS (N=138) INFECTED WITH COVID-19

Wang D, et al.  JAMA, February 7, 2020



LAB FINDINGS AND COMPLICATIONS OF PATIENTS 

INFECTED WITH COVID-19

Wang D, et al.  JAMA, February 7, 2020



Wang D, et al.  JAMA, February 7, 2020



CHEST RADIOGRAPHS, nCo-V CASE

Zhu N, et al.

NEJM 2020;Jan 24 (Epub)



QunL, et al.

NEJM 2020;31 Jan



QunL, et al.

NEJM 2020;31 J



QunL, et al.

NEJM 2020;31 J



CRITERIA TO GUIDE EVALUATION OF PATIENTS 

UNDER INVESTIGATION, CDC

The criteria are intended to serve as guidance for evaluation. Patients should be evaluated and discussed with public health departments on a case-by-case 

basis. For severely ill individuals, testing can be considered when exposure history is equivocal (e.g., uncertain travel or exposure, or no known exposure) 

and another etiology has not been identified. https://www.cdc.gov/coronavirus/2019-nCoV/hcp/clinical-criteria.html



https://www.cdc.gov/coronavirus/2019-ncov/

hcp/identify-assess-flowchart.html

https://www.cdc.gov/coronavirus/2019-ncov/


RISK ASSESSMENT AND PUBLIC HEALTH MANAGEMENT FOR PERSONS WITH 

POTENTIAL nCo-V EXPOSURE IN TRAVEL-ASSOCIATED OR COMMUNITY SETTINGS

This interim guidance is effective as of February 3, 2020, and does not apply retrospectively to people who have been in China during the 

previous 14 days and are already in the United States, or those being managed as part of a contact investigation.

CDC will provide separate guidance for healthcare settings.

All exposures apply to the 14 days prior to assessment and recommendations apply until 14 days after the exposure event.

https://www.cdc.gov/coronavirus/2019-ncov/php/risk-assessment.html



RISK ASSESSMENT AND PUBLIC HEALTH MANAGEMENT FOR PERSONS WITH 

POTENTIAL nCo-V EXPOSURE IN TRAVEL-ASSOCIATED OR COMMUNITY SETTINGS



RISK ASSESSMENT AND PUBLIC HEALTH MANAGEMENT FOR PERSONS WITH 

POTENTIAL nCo-V EXPOSURE IN TRAVEL-ASSOCIATED OR COMMUNITY SETTINGS





EMS = Emergency medical services

HCF = healthcare facility

PUI = Patient Under Investigation for 

2019-nCoV
1For the purpose of this document: 

subjective or measured fever, cough, 

or difficulty breathing.
2No restrictions on travel, movement, 

or activities due to 2019-nCoV 

concerns; however, restrictions 

might be recommended if the person 

is known or reasonably believed to 

have another communicable disease 

that poses a public health threat if 

others are exposed in community or 

travel settings.



Epidemiologic Risk Classification1 for Asymptomatic Healthcare Personnel Following Exposure to Patients with 

2019 Novel Coronavirus (2019-nCoV) Infection or their Secretions/Excretions in a Healthcare Setting, and their 

Associated Monitoring and Work Restriction Recommendations 

ä HCP in any of the risk exposure categories who develop 

signs or symptoms compatible with 2019-nCoV infection 

must contact their established point of contact (public health 

authorities or their facilityôs occupational health program) for 

medical evaluation prior to returning to work

ä HCP in the high- or medium-risk category should undergo 

active monitoring, including restriction from work in any 

healthcare setting until 14 days after their last exposure.

ä HCP in the low-risk category should perform self-monitoring 

with delegated supervision until 14 days after the last 

potential exposure.  Asymptomatic HCP in this category are 

not restricted from work.  They should check their 

temperature twice daily and remain alert for respiratory 

symptoms consistent with 2019-nCoV infection infection

(e.g., cough, shortness of breath, sore throat)*

ä CP in the no identifiable risk category do not require 

monitoring or restriction from work. https://www.cdc.gov/coronavirus/2019-ncov/hcp/guidance-risk-assesment-hcp.html



https://www.cdc.gov/coronavirus/2019-ncov/hcp/guidance-risk-assesment-hcp.html


