
2019-novel Coronavirus (COVID-19)

Jeff Stroup, PharmD, BCPS

Professor of Medicine

OSU Center for Health Sciences



Disclosure

• I have no conflicts of interest related to this presentation.

• Some discussion will occur about the “off-label” use of drugs in the 
treatment of COVID-19.



Objectives

• Understand what is coronavirus

• Identify the spike protein

• Differentiate between SARS, MERS, and COVID19

• Identify the symptoms of COVID19

• Identify Myths and Realities of COVID19



Coronavirus 

Structural Protein  Functional Protein

Nucleocapsid Protein (N) • Bound to RNA genome to make up
nucleocapsid

Spike Protein (S) • Critical for binding of host cell 
receptors to facilitate entry of host 
cell

Envelop Protein (E) • Interacts with M to form viral 
envelop

Membrane Protein (M) • Central organizer of CoV assembly
• Determines shape of viral envelop

NOTE: Some CoV’s do not need to have the full ensemble of 
structural proteins to make virions, highlighting that certain 
proteins may be dispensable or compensated by the function of 
non-structural proteins.  







COVID-19 Electron Microscopy



Coronavirus Emergence

• Coronaviruses are a large family of viruses 
that are known to cause illness ranging 
from the common cold to more severe 
diseases such as Middle East Respiratory 
Syndrome (MERS) and Severe Acute 
Respiratory Syndrome (SARS).

• 2019-novel coronavirus (COVID-19) was 
identified in Wuhan, China. This is a new 
coronavirus that has not been previously 
identified in humans.



Coronavirus Emergence

• Severe Acute Respiratory Syndrome (SARS)
• First reported in Asia in February 2003. The illness spread to more than two dozen 

countries in North America, South America, Europe, and Asia before the SARS global 
outbreak of 2003 was contained.

• Since 2004, there have not been any known cases of SARS reported anywhere in the 
world. 

Severe Acute Respiratory Syndrome (SARS)

Total Number of Cases (Globally) 8,096

Total Number of Deaths (Globally) 774

Case Fatality Rate 9.6%

Total Imported Cases ~1.8%

Number of Healthcare Workers Affected ~21%

Total Number of Countries Affected 26



Coronavirus Emergence

• Middle East Respiratory Syndrome (MERS)
• Middle East Respiratory Syndrome (MERS) is viral respiratory illness that was first 

reported in Saudi Arabia in 2012 and has since spread to several other countries, 
including the United States. 

• Most people infected with MERS-CoV developed severe respiratory illness, including 
fever, cough, and shortness of breath. 

Middle East Respiratory Syndrome (MERS)

Total Number of Cases (Globally) 2,494

Total Number of Deaths (Globally) 858

Case Fatality Rate (%) 34.4%

Number of Healthcare Workers Affected ~19%

Total Number of Countries Affected 27



COVID-19 Outbreak: Key Events

12/31/2019
WHO Alerted by 

Chinese Authorities
of a string of 

pneumonia in 
Wuhan

01/19/2020
Sudden spike in 
reporting of an 

additional 136 cases 
in Wuhan 01/21/2020

1st infection 
reported in United 
States & Taiwan 

01/09/2020
1st death from the 

2019-nCoV 
reported in Wuhan

01/13/2020
1st infection 
reported in 

Thailand

01/23/2020
1st infection reported in 

Singapore & Vietnam

Additional citied in 
China Huanggang, 
Ezhou quarantined

01/16/2020
1st infection 

reported in Japan
01/20/2020
1st infection 

reported in South 
Korea

01/01/2020
Hunan Seafood 

Market identified as 
source of pneumonia 

and CLOSED
01/10/2020

Gene sequencing 
data of 2019-nCoV 

established and 
shared globally

01/22/2020
1st infection 

reported in Macau 
& Hong Kong

Wuhan placed in 
quarantine 

02/12/2020
China changed its 

counting criteria to 
include clinical diagnoses 

in addition to lab-
confirmed cases

Resulting in 10-fold 
increase in case

02/14/2020
1st infection 
reported in 

Egypt

01/22/2020
South Korea 

reported HIGEST 
number of new 

cases after China

01/23/2020 WHO 
Risk Assessment

CHINA – VERY HIGH
REGION – HIGH
GLOBAL - HIGH 02/29/2020

1st death 
reported in 

United States

02/26/2020
First 2 confirmand 
cases reported in 

Pakistan





https://twitter.com/virusninja/status/
1235773375076880387/photo/1

https://twitter.com/virusninja/status/1235773375076880387/photo/1


What do we know about the virus?
Virus culture

Antibody responseEM micrographs
Sampling sites, PCR methods

Wuhan Institute of Virology

(slide by Florian Krammer)



How does the virus enter cells?

• Uses human ACE2 as 
receptors
• Similar to SARS-CoV-1 and 

NL63

(slide by Florian Krammer)



What is a “Superspreader?”

In general

• Infected person infects a 
number of other individuals, 
directly or indirectly

• This happens in many 
diseases including common 
flu

• Weak immune system, 
behaviors, degree of 
contact, travel patterns, can 
contribute to spread but 
hard to trace.

• Person can spread virus 
without exhibiting 
symptoms.

Common infection Superspreader

Recent Cases

• Superspreader status

• Infected directly or 
indirectly

2020 2015 2003



COVID-19 Cruise Ship Lab-confirmed Cases

• Diamond Princess cruise ship was 
quarantined in Japan since February 3, 
2020.

• 696 confirmed cases and 7 deaths.

• There were about 400 Americans on the 
ship.

• The returning passengers have been subject 
to a 14-day quarantine and will be housed 
at two locations: Travis Air Force Base in 
California and Joint Base San Antonio-
Lackland in Texas. 

• Passengers were screened before leaving 
Japan to avoid symptomatic people from 
boarding the plane. 

• Once they return to the United States, the 
passengers were housed separately from 
the evacuees from Hubei province.



COVID-19 Nursing Home Outbreak:
Seattle, Washington, USA

The outbreak at the Life Care in Kirkland, Washington
• 108 residents and 180 staff
• 50% showed signs and symptoms
• 16 fatalities

• Based on data from China the disease kills nearly 15% of 
people over 80 years old and 8% percent of people in 
their 70s — the very population that makes up more 
than half the population of US nursing homes & long-
term/assisted living facilities.

• This outbreak exposed the great vulnerability of the 
nation’s nursing homes and long-term/assisted living 
facilities, and the 2.5 million Americans who live in 
them.





3/11/20; supports single introduction of virus 

https://twitter.com/trvrb/status/1244750382338719745/photo/1


How COVID-19 Spreads?

• There is much to learn about the newly emerged 
COVID-19, including how and how easily it spreads. 

• Based on what is currently known, COVID-19 and 
SARS/MERS-CoV, spread is thought to occur mostly 
from person-to-person via respiratory droplets 
among close contacts.

• Close contact can occur while caring for a patient, including:
▪ Being within approximately 6 feet (2 meters) of a patient with COVID-19 for a 

prolonged period of time.
▪ Having direct contact with infectious secretions from a patient with COVID-19. 
▪ Infectious secretions may include sputum, serum, blood, and respiratory droplets.
▪ If close contact occurs while not wearing all recommended PPE, healthcare 

personnel may be at risk of infection.



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


Symptoms of COVID-19

Symptoms may appear 2-14 days after exposure.

Common signs of infection

-------------------------------------------------------------------------------------
Severe cases

-------------------------------------------------------------------------------------
Treatment

- Fever - Cough - Shortness of breath

- Breathing difficulties - Diarrhea/GI - Anosmia

- Pneumonia - Severe acute respiratory syndrome

- Kidney failure - DEATH

- No vaccines or antiviral drugs available/approved

- Hydroxychloroquine?

- Supportive therapy and treatment of symptoms



Disease Profile

• Illness Spectrum:

• Asymptomatic ?

• Mild respiratory viral illness (>80%)

• Non-life-threatening pneumonia

• Severe pneumonia/ ARDS/Cardiomyopathy

• Severe cases appear bimodal

• Incubation: 1-14 days (avg 5-6)

• Duration: 

• 2 weeks (mild)

• 3-6 weeks (severe)









Risk Factors of COVID-19

• Elderly persons above the age of 50 persons with 
underlying diseases like diabetes, Parkinson’s disease, 
cardiovascular diseases.

• Health care workers caring for patients with the COVID-19.

• Based upon data collected from China:

• ≤10 years: No deaths

• Between 10-39 years:  fatality 0.2%

• Between 60-69 years: fatality 3.6%

• Between 70-79 years: fatality 8.0%

• ≥80 years: 14.8%





Children can catch SARS-COV-2, they just 
aren’t as likely to show symptoms

https://www.medrxiv.org/content/10.1101/2020.03.03.20028423v1

https://www.medrxiv.org/content/10.1101/2020.03.03.20028423v1




COVID-19 MYTHS vs. REALITY

Question Answer What is the correct way

Are Hand Dryers                         
effective in killing  
the virus?

NO Frequently wash hands and/or clean hands with alcohol-based hand rub. 
Once cleaned dry them thoroughly by using paper towel or warm hand 
dryer

Can ultraviolet (UV)
disinfection lamp 
kill the virus?      

NO UV lamps should NOT be used to sterilize hands or other areas of the skin 
as UV radiation can cause skin irritation

How effective are thermal
scanners in detecting 
people infected with the
virus?

Thermal scanners 
are effective in 
detecting fever

Thermal scanners cannot detect who are infected but are not yet sick with 
fever. This is because it takes 2-14 days before people who are infected 
become sick and develop fever

Can spraying alcohol or
chlorine all over the body
kill the virus?

NO Spraying such substances can be harmful to clothes or mucous membranes 
(i.e., eyes, mouth). Beware that both alcohol and chlorine can be useful to 
disinfect surfaces, but have to be used under appropriate 
recommendations

Is it safe to receive a 
letter or a package
from China?

YES It is safe. People receiving packages from China are not at risk for 
contracting the virus. Previous analysis has shown that the coronaviruses 
do not survive long on objects, such as letters or packages



COVID-19 MYTHS vs. REALITY

Question Answer What is the correct way

Can pets at home 
spread the virus?

? It is a good idea to wash hands with soap and water after contact with 
pets. This protects against various common bacteria such as E. coli and 
Salmonella that can pass between pets and humans

Do vaccines against
pneumonia protect
against the novel
coronavirus?

NO Vaccines against pneumonia, such as pneumococcal vaccine or 
Haemophilus influenza type B (Hib), do not provide protection against 
the new coronavirus

Can regularly rinsing  
your nose with saline
help prevent infection
with the virus?

NO There is no evidence that regular rinsing the nose with saline has 
protected people from infection with the new coronavirus. There is some 
limited evidence that rinsing the nose with saline can help people 
recover more quickly from common cold

Can gargling mouthwash
protect from infection 
from this virus?

NO There is no evidence that using mouthwash will protect from infection 
from the new coronavirus



Question Answer What is the correct way

Can eating garlic help
prevent infection with
this virus?

NO Garlic is a healthy food that may have some antimicrobial properties. 
However, there is no evidence from the current outbreak that eating garlic 
has protected people from the new coronavirus

Does putting on sesame oil
block the new coronavirus
from entering the body?

NO Sesame oil does not kill the new coronavirus

Does the new coronavirus
affect older people, or are
younger people also
susceptible?

People of all ages 
can be infected

Older people, and people with pre-existing medical conditions, such as 
asthma, diabetes, heart disease, appear to be more vulnerable to 
becoming severely sick with this virus. It is advised that people of all ages 
take proper precautions such as good hand and respiratory hygiene

Are antibiotics effective
in preventing & treating
this virus?

NO Antibiotics do not work against viruses, only bacteria. The new coronavirus 
is a virus, therefore, antibiotics should not be used as a means to 
prevention or treatment. However, if hospitalized for the 2019-nCoV, 
antibiotics can be used to treat bacterial co-infections

Are there any specific 
medicines to prevent or
treat this virus?

? Some specific treatments are under investigation, and will be tested 
through clinic trial

COVID-19 MYTHS vs. REALITY



What Do All These Things Mean?

• Isolation separates those with who are 
sick with a contagious disease from those 
who are not to avoid transmission.

• Quarantine separates and restricts 
movement of people who may have been 
exposed to a contagious disease, but do 
not show symptoms.

• Epidemic is a rapid increase in the 
number of cases of a disease above what 
is normally expected in a specific 
population.

• Pandemic refers to a global epidemic or 
one that has spread over several countries 
or continents, affecting many people.

• Outbreak carries the same definition as 
epidemic, but it is used for a more limited 
geographic area. 

• Community spread means people have been 
infected with the virus in an area, including 
some who are not sure how or where they 
became infected.

• Social distancing means remaining out of 
congregate settings, avoiding local public 
transportation (e.g., bus, trains, ride share), and 
maintaining distance (approximately 6 feet) 
from others. 

• Congregate settings are public places where 
close contact with others may occur, such as  
shopping centers, theaters, 
stadiums, workplaces and schools.

• Incubation period refers to the time from 
exposure to an infection to the onset of 
symptoms. Different diseases have different 
incubation periods. 





A Seattle Intensivist’s One-pager on COVID-19 Nick Mark, MD 
@nickmmark

Nomenclature
Infection: Coronavirus Disease 2019 a.k.a. COVID-19
Virus: SARS-CoV-2, 2019 Novel Coronavirus
NOT “Wuhan Virus” NOT “China Virus”

Biology
• 30 kbp, +ssRNA, enveloped coronavirus
• Likely zoonotic infection; source/reservoir unclear 

(Bats? / Pangolins? → people)
• Now spread primarily person to person; 

• Can be spread by asymptomatic carriers!
• Viral particles enter into lungs via droplet nuclei

• CDC/WHO recommend AIRBORNE isolation
• Viral S spike binds to ACE2 on type two 

pneumocytes
• Effect of ACE/ARB is unclear; not recommended to 

change medications at this time.
• Other routes of infection (contact, enteric) possible 

but unclear if these are significant means of spread

Epidemiology
• Attack rate = 30-40% (China)
• R0 = 2-4
• Case fatality rate (CFR) = 2.3% (China)
• Incubation time = 3-14 days (up to 15 days)
• Viral shedding – median 20 days (max 37 days)
• Breakdown of disease severity

• 80% Non-severe (mild pneumonia)
• 15% Severe (hypoxia, respiratory distress)
• 5% Critical (respiratory failure)

Disease clusters: SNFs, Conferences, other
Strategies: contact tracing, screening, social distancing

Diagnosis/Presentation
Symptoms
• 65-80% cough
• 45% febrile on presentation (85% febrile during i l lness)
• 20-40% dyspnea
• 15% URI symptoms
• 10% GI symptoms

Labs
• CBC: Leukopenia & lymphopenia (80%+)
• BMP: ↑BUN/Cr
• LFTs: ↑AST/ALT/Tbili
• ↑ D-dimer, ↑ CRP, ↑ LDH
• ↑ IL-6, ↑ Ferritin
• ↓ Procalcitonin 

*PCT may be high w/ superinfxn *

Imaging – (imaging is NOT diagnostic)
• CXR: hazy bilateral, peripheral opacities
• CT: ground glass opacities (GGO), crazy paving, 

consolidation, *rarely may be unilateral*
• POCUS: numerous B-lines, pleural l ine thickening, 

consolidations w/ air bronchograms

Isolation
- Phone call  is the best isolation (e.g. move to telemed)
- Place patient in mask, single room, limit/restrict visitors

Precautions
- In correct sequence: STANDARD + CONTACT (double 

glove) + either AIRBORNE (for aerosolizing procedures: 
intubation, extubation, NIPPV, suctioning, etc) or 
DROPLET (for everything else; ideally airborne)

- N95 masks must be fit tested; wear eye protection
- PPE should be donned/doffed with trained observer
- Hand hygiene: 20+ seconds w/ soap/water or alcohol 

containing hand gel

Treatment
• Isolate & send PCR test early (may take days to result)
• GOC discussion / triage
• Notify DOH, CDC, etc
• Fluid sparing resuscitation
• Avoid NSAIDS; use acetaminophen/paracetamol for fever
• ± empiric antibiotics
• Intubate early under controlled conditions: RSI, no bagging, VL, 

have suction & capnography connected to avoid circuit breaks.
• Avoid HFNC or NIPPV (aerosolizes virus) unless individualized

reasons exist (e.g. COPD, DNI status, etc); consider helmet mask
interface (if available) if using NIPPV; avoid nebulizers

• Mechanical ventilation for ARDS
• LPV per ARDSnet protocol
• 7 P’s for good care of ARDS patients: e.g

PEEP/Paralytics/Proning/inhaled Prostacyclins, etc
• ? High PEEP ladder may be better
• ? ECMO in select cases (unclear who)

• Consider using POCUS to monitor/evaluate lungs
• Investigational therapies: consider clinical trial enrollment

• Remdesivir - not approved; used investigationally
• Hydroxychloroquine (HCQ) – available; l imited evidence
• Chloroquine (CQ) – available; l imited evidence
• Tocilizumab – available;  investigational for pt in shock
• Lopinavir/ritonavir – available;  recent negative RCT
• Oseltamivir  - not recommended (no evidence of efficacy)
• Corticosteroids – not recommended (? harmful)

Prognosis
• Age and comorbidities (DM, COPD, CVD) are significant 

predictors of poor clinical outcome; admission SOFA score 
also predicts mortality.
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https://www.nature.com/articles/s41586-020-2012-7
https://bmcmedicine.biomedcentral.com/articles/10.1186/s12916-020-01533-w
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=3542586&utm_source=EC&utm_medium=Connect
https://jamanetwork.com/journals/jama/fullarticle/2762028
https://www.cdc.gov/coronavirus/2019-ncov/prepare/transmission.html?CDC_AA_refVal=https://www.cdc.gov/coronavirus/2019-ncov/about/transmission.html
https://www.nature.com/articles/s41586-020-2012-7
http://www.nephjc.com/news/covidace2
http://www.nephjc.com/news/covidace2
https://www.ncbi.nlm.nih.gov/pubmed/32171192
https://www.who.int/docs/default-source/coronaviruse/situation-reports/20200306-sitrep-46-covid-19.pdf?sfvrsn=96b04adf_2
https://jamanetwork.com/journals/jama/fullarticle/2762130
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https://jamanetwork.com/journals/jama/fullarticle/2762130?guestAccessKey=bdcca6fa-a48c-4028-8406-7f3d04a3e932&utm_source=For_The_Media&utm_medium=referral&utm_campaign=ftm_links&utm_content=tfl&utm_term=022420
https://www.thelancet.com/action/showPdf?pii=S2213-2600(20)30079-5
https://www.thelancet.com/action/showPdf?pii=S2213-2600(20)30079-5
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https://jamanetwork.com/journals/jama/fullarticle/2762130?guestAccessKey=bdcca6fa-a48c-4028-8406-7f3d04a3e932&utm_source=For_The_Media&utm_medium=referral&utm_campaign=ftm_links&utm_content=tfl&utm_term=022420
https://jamanetwork.com/journals/jama/fullarticle/2762130?guestAccessKey=bdcca6fa-a48c-4028-8406-7f3d04a3e932&utm_source=For_The_Media&utm_medium=referral&utm_campaign=ftm_links&utm_content=tfl&utm_term=022420
https://www.butterflynetwork.com/covid-19
https://www.cdc.gov/hai/pdfs/ppe/ppe-sequence.pdf
https://jamanetwork.com/journals/jama/fullarticle/2762996
https://www.nejm.org/doi/full/10.1056/NEJM200005043421801
https://www.nejm.org/doi/full/10.1056/nejmoa032193
https://www.nejm.org/doi/full/10.1056/NEJMoa1901686
https://www.nejm.org/doi/full/10.1056/nejmoa1214103
http://apps.who.int/trialsearch/AdvSearch.aspx?SearchTermStat=117&ReturnUrl=~/ListBy.aspx?TypeListing%3d0
https://www.uptodate.com/contents/coronavirus-disease-2019-covid-19/abstract-text/32004427/pubmed
https://www.nejm.org/doi/10.1056/NEJMoa2001191
https://www.ncbi.nlm.nih.gov/pubmed?term=32056407
https://www.nejm.org/doi/full/10.1056/NEJMoa2001282?query=featured_home
https://www.cdc.gov/coronavirus/2019-ncov/hcp/clinical-guidance-management-patients.html




COVID-19 Summary

• COVID-19 was first reported in Wuhan, China on 
December 31, 2019.

• This virus jumped the animal species and found 
humans as a good host.

• China provided the gene sequence of the COVID-19 on 
January 10, 2020.

• China changed its counting criteria to include clinical 
diagnoses in addition to lab-confirmed cases on 
February 12, 2020 resulting in an increase in the total 
case count.



















COVID-19 RESPONSE SUMMARY
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MISSION

Building on its land-grant heritage, Oklahoma State University 
promotes learning, advances knowledge, enriches lives, and 
stimulates economic development through teaching, research, 
extension, outreach and creative activities.

Oklahoma State University

Oklahoma State University Medicine educates and trains 
osteopathic physicians, research scientists, and other health care 
professionals with an emphasis on serving rural and underserved 
Oklahoma.

OSU Medicine 



OSU MEDICINE: OVERVIEW
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College of 
Osteopathic 

Medicine

School of 
Biomedical 

Sciences

School of 
Allied Health

School of 
Health Care 

Administration

School of 
Forensic 
Sciences

Residency 
Programs

OSU Medical 
Center

Outpatient 
Clinics and 

Telemedicine

• Over 1,000 medical and professional students

• Osteopathic medicine, master’s, doctorate and 

certificate academic programs

Education Provider

• OSU Medical Center

• 28 outpatient clinics

• Telemedicine network

Health Care Delivery System

• 9 residency training sites across the state

• 340+ residents training under OSU 

Medicine’s purview

Residency Programs

• Clinical research

• Biomedical research

• Public health research

Research Enterprise
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OSU MEDICINE RESPONDS TO COVID-19

• Statewide Leadership. Dr. Kayse Shrum, President of OSU Center 
for Health Sciences, joins Governor Stitt’s COVID-19 Solutions Task 
Force.

• Testing Capacity. OSU Medicine expands the state’s COVID-19 
testing capacity on March 30th, by 45x (350 to 16,000 tests).

• Knowledge Sharing. OSU Medicine launches COVID-19 ECHO 
service line on March 20th. Sessions are held 3 times each week at 
no cost to the participant.

• Primary Care Capacity. OSU Medicine launches telemedicine 
network to support providers overwhelmed by COVID-19 patients.

• Treatment Expertise. OSU Medicine proposes that OSU Medical 
Center be designated as a COVID-19 hospital.
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LEADING IN TIMES OF CRISIS

DR. KAYSE SHRUM
Statewide testing, PPE procurement, provider 
readiness, modeling, surge planning, crisis care 
standards documentation, etc. 





CORE SURGE

40% increase

Trauma Region

Model

TReC enabled

Peak-focused

MedSurge beds

ICU beds

Vent

COVID-FLEX
OSU Hospital

Integris

NON COVID-FLEX
Muskogee - St. Francis 

OCU

OKLAHOMA 

HEALTHCARE 

SYSTEM SURGE

PLAN

COVID-FLEX

NON COVID-FLEX
US Army Corps of Engineers

SAFETY NET* 

SAFETY NET* 
Not intended to displace patients 

SAFETY NET* 



Prevention

Mayo Clinic

KEEP CALM

WASH YOUR HANDS

STAY HOME

CDC Mitigation Strategies

https://newsnetwork.mayoclinic.org/discussion/mayo-clinic-qa-podcast-the-importance-of-isolation-to-flatten-the-curve-on-covid-19-coronavirus/
https://www.cdc.gov/coronavirus/2019-ncov/downloads/community-mitigation-strategy.pdf


Questions


