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Goals and Objectives

* Discuss the origin and transmission of COVID -19

* Discuss the clinical presentation of COVID-19 and compare to
influenza, MERS and SARS

* Review treatment options
* Discuss basic infection control and prevention strategies for COVID-19
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*Nidovirus family

*Name derives from crown-like
appearance

*medium-sized, enveloped

*positive-stranded RNA viruses

® *have the largest known viral
RNA genomes, with a length of
27 - 32 kb

*cause range of disease in
animals

*human strains hard to grow in
culture

Coronaviruses




Model of coronavirus structure: A schematic
diagram of virion structure

E function is not known, although in the SARS-CoV, the E

protein along with M and N are required for proper assembly
and release of the virus

S mediates receptor binding and fusion with the host cell
membrane; contains major antigens that stimulate neutralizing
antibody & important targets of cytotoxic lymphocytes

M plays an important role in viral assembly

Lipid bilayer envelope N associates with the RNA genome to form the nucleocapsid;
may be involved in regulation of viral RNA synthesis & interact
with M protein during virus budding

Schematic showing the major structural proteins of the
coronavirus virion.

S: spike protein; M: membrane protein; E: envelope protein; N:
nucleocapsid protein.

Reoroduced with permission from: Masters PS, Perfman 5. Coronaviridae.
In: Fields Virology, ath edition, Knipe DM, Howley PM (Eds), Lippincott
Williams & Wilkins, Phifadelphia, 2013. Copyright © 2013 Lippincott
Williams & Wilkins, www. Ww.com,



Coronavirus phylogenetic tree
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The complete annotated genome sequence of the novel coronavirus associated with
the outbreak of pneumonia in Wuhan, China is now available from GenBank for free
and easy access by the global biomedical community. Figure 1 shows the relationship
of the Wuhan virus to selected coronaviruses.

SARS coronavirus MA15 - FJBB2857.1 , 25-Now-2008 , USA: Tennessee
Severe acule respiratory syndrome-refated coronavirus - NC_0047T18.3 , Canada: Toronto

Civel SARS CoV SZ16/2003 - AY304488.1 , Hong Kong

SARS coronavirus 25-C - AY395003.1
Bal SARS-like coronavirus - KY417144.1 , 18-Sep-2012 , China

Bat SARS CoV Rm172004 - DO412043.1

_[Elal SARS-like coronavinus - MGT72933.1, Feb-2017, China

Bat SARS-ike coronavirus - MGTT2934.1 , Julk-2015 , China

— Wuhan-Hu-1|Chinal2018-Dec - MNS08S47

| Middle East respiratory syndrome-related coronavirus - NC_019843.3 | 13-Jun-2012

J— England 1 - NC_038294.1 , 11-Sep-2012 , United Kingdom

Murine hepatitis virus - NC_D01846.1

03

Posted on National Center for Biotechnology Information Website on Jan 13, 2020



Coronaviruses

e Ubiquitous, world-wide

e Circulate in winter in temperate climates

* Cause 5-10% of acute upper respiratory infections in adults
* Important cause of viral acute OM in children

* Asymptomatic infection common in children

* Infrequent cause of diarrhea in infants and children hospitalized with
diarrhea



More Severe Manifestations in Adults

 Found in 4% of adults with acute exacerbation of COPD

* Influenza-like illness, acute exacerbation of chronic bronchitis,
pneumonia, including in HIV-infected described

* Severe acute respiratory distress syndrome (SARS) 2003
* Middle Eastern respiratory distress syndrome (MERS) 2012
* Novel 2019 Coronavirus



. SARS-CoV crossed species from

. MERS-CoV ancestral virus crossed

The Emergence of SARS-CoV and MERS-CoV

bats into masked palm civets and
other animals in live-animal
markets in China. Genetic analysm

suggests that this occurred in late
2002.

b
|.

f ‘ﬂ
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the species barrier into dromedary
camels. Serological evidence
suggests that this happened more
than 30 years ago.

| JJ

de Wit, E., van Doremalen, ., Falzarano, D. e al. SARS and MERS: recent insights inta emernging
coraravirusaes. Nal Ray Microbiol 14, 523-534 (2016}



Role of Animals in Coronavirus Transmission

 SARS: bats to civets to human
* MERS: camels to humans
* December 2019 CoV: bats to snakes? Pangolin? mammal? to humans




Jan 30, 2020 WHO: Novel 2019 Coronavirus
GLOBAL Health Emergency

* |dentified as new virus in '12/19

* Mainland China :8100 people infected, 171 people dead
 Originated in city of Wuhan, province of Hubei

e Early cases associated with Huanan Seafood Market

* Travelers from Wuhan have spread disease globally
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* About 20 million people live
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Genomic analysis of 9 patients with 2019 nCoV from Wuhan
who had common exposure to Huanan Seafood Market
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Feb 1, 2020 White House Declares

* National Public Health Emergency

 American citizens in China's Hubei Province in the 2 weeks prior to
their re-entry will have to undergo up to 14 days of mandatory
guarantine upon returning to the U.S.

* Those returning from mainland China will have to undergo screening
upon entry and then will have a monitored self-quarantine.

* No entry of foreign nationals (other than immediate family of U.S.
citizens and permanent residents) who've been to China in the past 2
weeks.



Incidence of clinically manifest influenza
Mean level of population antibody vs. A/HxNx virus
Mean level of population antibody vs. A/HyNy virus

March 11, 2020
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Jan 29, 2020

Confirmed 2019-nCoV Cases Globally
Global Map

World map showing countries with 2019-nCoV cases



Confirmed 2019-nCoV Cases Globally
Global Map

As of 17:00 a.m. ET fanuary 31, 2020




States with confirmed 2019-nCoV cases

|2

CDC, Feb 3, 2020
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Transmission of Novel 2019 Coronavirus

* Person to person

* Respiratory droplets from coughing, sneezing, talking
* Health care workers, family transmission

* Contact with surfaces

* Asymptomatic transmission documented

e Still lack detailed knowledge



A Titers of Viable Virus
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Figure 1. Timeline of Exposure to Index Patient with
Asymptomatic 2019-CoV Infection in Germany.
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Novel Coronavirus Outbreak
(2019-nCoV)

Symptoms* of Novel Coronavirus

Patients with 2019-nCoV have reportedly had mild
{0 severe respiratory iliness with symptoms of

[ ;Fever
= Cough
® Shortness of breath

* Symptoms may appear 2-14 days after exposure.
If you have been in China within the past 2 weeks
and develop symptoms, call your doctor.

/

l." 4 €OC www.cdc.gov/nCoV
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Figure 5. Anteroposterior and Lateral Chest Radiographs,
January 26, 2020 (lliness Day 10, Hospital Day 6).

Stable streaky opacities in the lung bases were visible,
indicating likely atypical pneumonia; the opacities
have steadily increased in density over time.



Clinical Manifestations

* Incubation period : 2-14 days; average 5-6 days
e Anosmia, dysgeusia may be early symptoms in o/w asymptomatic

* Hospitalized patients
* Fever 77-98% ; may be prolonged, intermittent
« Cough 46-82%
« Myalgia or fatigue 11-52%
« SOB 3-31%



Less Common Clinical Manifestations

» Sore throat

 Headache

* Productive cough with sputum production
* Hemoptysis

* Gl symptoms —may develop prior to fever and lower respiratory
symptoms
 Diarrhea
* Nausea




The Lancet: 41 admitted hospital patients had been identified as having laboratory-
confirmed 2019-nCoV infection
Published:January 24, 2020D0OI:https://doi.org/10.1016/S0140-6736(20)30183-5
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https://doi.org/10.1016/S0140-6736(20)30183-5

Table 3 Treatments and outcomes of patients infected with 2019-nCoV

Duration from illness onset to first admission

Complications

Acute respiratory distress syndrome

REMAaemia

Cycle threshold of RNAaemia

Acute cardiac injury™

Acute kidney injury

Secondary infection

Shock

All patients (n=41)

7-0 (4-0-8-0)

12 (29%)

6 (15%)

351 (34-7-35-1)

5 (12%)

3 (7%)

4 (10%)

3 (7%)

ICU care (n=13)

7-0 (4-0-8-0)

11 (85%)

2 (15%)

35-1 (35-1-35-1)

4 (31%)

3 (23%)

4 (31%)

3 (23%)

No ICU care (n=28)

7-0 (4-0-8-5)

1 (4%)

4 (14%)

34-8 (34-1-35-4)

1 (4%)

p value

0-87

<0-0001

0-93

0-35

0-017

0-027

0-0014

0-027



Treatment

Antiviral therapy

Antibiotic therapy

Use of corticosteroid

Continuous renal replacement therapy

Oxygen support

Masal cannula

Mon-invasive ventilation or high-flow nasal cannula

Invasive mechanical ventilation

Invasive mechanical ventilation and ECMO

all

38 (93%)

41 (100%)

9 (22%)

3 (7%)

27 (66%)

10 (24%)

2 (5%)

2 (5%)

icu

12 (92%)

13 (100%)

6 (46%)

3 (23%)

1 (8%)

8 (62%)

2 (15%)

2 (15%)

no icu

26 (93%)

28 (100%)

3 (11%)

26 (93%)

2 (7%)



Prognosis

Hospitalisation 7 (17%) 1 (8%) 6 (21%)

Discharge 28 (68%) 7 (54%) 21 (75%)

Death 6 (15%) 5 (38%) 1 (4%)



Case Fatality Rate

* 60-69 years: 3.6%; 70-79 years: 8%, 280 years: 14.8%

* Higher for patients with comorbidities:
* 10.5% for those with cardiovascular disease
e 7% for diabetes

* 6% each for chronic respiratory disease, hypertension, and cancer

49% for patients who developed respiratory failure, septic shock, or
multiple organ dysfunction



Table 2. Results of Real-Time Reverse-Transcriptase—Polymerase-Chain-Reaction Testing for the 2019 Novel Coronavirus
(2019-nCoV).*

Specimen lliness Day 4 lliness Day 7 lliness Day 11 lliness Day 12
Nasopharyngeal swab Positive Positive Positive Positive
(Ct, 18-20) (Ct, 23-24) (Ct, 33-34) (Ct, 37-40)
Oropharyngeal swab Positive Positive Positive Negative
(Ct, 21-22) (Ct, 32-33) (Ct, 36-40)
Serum Negative Negative Pending Pending
Urine NT Negative NT NT
Stool NT Positive NT NT
(Ct, 36-38)

* Lower cycle threshold (Ct) values indicate higher viral loads. NT denotes not tested.



Guidance Date 3/23/20

QHS GUIDANCE ON TESTING FOR COVID-19

Testing should be considered for the following individuals:

Symptoms Fever (Temp >100.3F) OR signs/symptoms of lower respiratory illness
(e.g., cough or shortness of breath [beyond baseline])
AND
one (1) of the following
Exposure *Close contact with a confirmed COVID-19 patient within 14 days
Travel Travel outside the state in the last 14 days prior to symptom onset
Occupation ¢ QOccupation that places person in close contact with travelers (flight
attendant, hotel worker, cruise ship attendant, bus drivers,
firefighters, police)
e Health care workers
Comorbidities Age>65, diabetes, heart disease, chronic lung disease, chronic kidney

disease, immunocompromised

Severity of illness

Hospitalized patients without an alternate diagnosis besides COVID-19

LA County Public Health Dept: Nursing home, longterm care facility




Close Contact is defined as:

a) being within approximately 6 feet (2 meters), or within the
room or care area, of a 2019-nCoV case for a prolonged period of
time while not wearing recommended personal protective
equipment or PPE (e.g., gowns, gloves, NIOSH-certified
disposable N95 respirator, eye protection); close contact can
include caring for, living with, visiting, or sharing a health care
waiting area or room with a 2019-nCoV case

— or —

b) having direct contact with infectious secretions of a 2019-
nCoV case (e.g., being coughed on) while not wearing
recommended personal protective equipment.



What is Critical Contact Time?

* UNKNOWN
* Hong Kong — 15 minutes
* Singapore — 30 minutes



Viral and Host Targets

ICM 3.7.3 modeling software
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Treatment

 SUPPORTIVE CARE

* Antivirals: Remdesivir, Lopinavir-ritonavir
* Chloroquine/Hydroxychloroquine

* Monoclonal Ab

* Hyperimmune globulin

* Convalescent plasma

* Receptor Blockers

* At least 12 groups working on vaccine expected to be in Phase | trials
In next 3 mos



Respiratory Hygiene and
Cough Etiquette

* Provide mask/tissue to patients who are

coughing

« Wear mask for close contacts with patient

with respiratory infections

» Place patient in isolation if communicable
Infectious respiratory infection is

suspected.

Stop the spread of germe that make you and others sick!
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The WHO Five Moments for Hand Hygiene




Personal Protective Equipment (PPE)

 All body substances considered potentially infectious.

» Use barriers (I.e. personal protective equipment/PPE)
based on potential for contact with body substances:

 Gloves
« Gown
 Mask

« Face shield or safety glasses
 PREVENT CONTAMINATION!

Before moving on to next patient:
 Remove and dispose of used PPE

i - & p

* Disinfect equipment as needed



PPE: Donning and Doffing

SEQUENCE FOR PUTTING ON PERSONAL
PROTECTIVE EQUIPMENT (PPE)

The type of PPE used will vary based on the level of precautions required, such as
standard and contact, droplet or airborne infection isolation precautions. The procedure
for putting on and removing PPE should be tailored to the specific type of PPE.

1. GOWN

¢ Fully cover torso from neck to knees, arms
to end of wrists, and wrap around the back

» Fasten in back of neck and waist

2. MASK OR RESPIRATOR

* Secure ties or elastic bands at middle of
head and neck

« Fit flexible band to nose bridge
Fit snug to face and below chin
» Fit-check respirator

3. GOGGLES OR FACE SHIELD

* Place over face and eyes and adjust to fit

4. GLOVES

* Extend to cover wrist of isolation gown

USE SAFE WORK PRACTICESTO PROTECT YOURSELF
AND LIMITTHE SPREAD OF CONTAMINATION

« Keep hands away from face

« Limit surfaces touched

* Change gloves when torn or heavily contaminated
* Perform hand hygiene

SEQUENCE FOR REMOVING

PERSONAL PROTECTIVE EQUIPMENT (PPE)

Except for respirator, remove PPE at doorway or in anteroom. Remove respirator after
leaving patient room and closing door.

1. GLOVES
Outside of gloves is contaminated!

* Grasp outside of glove with opposite gloved hand;
peeal off
Hold removed glove in gloved hand

Slide fingers of ungloved hand under remaining
glove at wrist

Peal glove off over first glovet
Discard gloves in waste container

2. GOGGLES OR FACE SHIELD

* Qutside of goggles or face shield is
contaminated!

* To remove, handle by head band or ear pieces

* Place in designated receptacle for reprocessing
or in waste container

3. GOWN
* Gown front and sleaves are contaminated!
* Unfasten ties

* Pull away from nack and shoulders, touching
inside of gown only

* Turn gown inside out
* Fold or roll into a bundle and discard

4. MASK OR RESPIRATOR

* Front of mask/respirator is contaminated
— DO NOT TOUCH!

* Grasp bottom, then top ties or elastics
and remove

* Discard in waste container

IF HANDS BECOME CONTAMINATED AND

PERFORM HAND HYGIENE BETWEEN STEPS /@ %
IMMEDIATELY AFTER REMOVING ALL PPE \ sty




“Flattening the Curve”
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Lessons Learned from Hong Kong & Singapore

e Surgical masks for all patient encounters

* Gloves

* Hand hygiene

* Disinfect surfaces between patient contacts

* Patients with suspicious symptoms or high risk exposures treated in
separate locations, separate teams

* Social distancing in clinics and hospitals



Modeling on Social Distancing

Free-for-all Attempted guarantine Moderate distancing Extensive distancing
‘ J

__-‘ el
https://www.washingtonpost.com/daraphics/2020/world/corona-simulator/?utm_campaidn
=2ceccH/99b-EMAIL CAMPAIGN 2020 03 17 05 35&utm medium=email&utm sour

ce=Dog%20Agqing%20Project




What They Did Not Do?

* Use N95 respirators, face protectors, goggles, gowns for other than
* Aerosol generating procedures
* Known or suspected COVID-19 pts

* Neglect Intensive contact tracing but well-defined close contact
* Neglect enforcement of quarantine close contacts



Hospital Strategies

Manage visitor access and movement in the facility
Consistent PPE

Appropriate isolation of PUIs and confirmed
Temperature and symptom screen at entrances
Monitor, manage ill and exposed HCP

Train and educate HCP

Implement environmental infection control
Establish reporting structure within facilities and to public health dept
Disseminate rapidly changing info and policies
Delay elective surgeries

Know community prevalence



What Can People Do To Protect Themselves ?

* DO NOT TRAVEL : cruise ship, plane

. Socia(ljdistancing: Avoid large group events: meetings, social gatherings,
crowds

* Practice cough etiquette
* Frequent hand washing
* Disinfect shared high touch surfaces

* Avoid going to hospitals and clinics unless you are ill or must accompany a
dependent or incapacitated family member

* General health measures: healthy diet, sleep and rest, exercise
* Protect elderly, immunocompromised
e Stay informed



*All travelers in 14 day quarantine

*Schools closed

*Home quarantine except for essential workers
*Essential services/businesses open

Novel Coronavirus in Hawaii
COVID-19 Positive* Cases

Cumulative totals as of 12:00 noon on March 24,

2020
Total (new) 90 (14)
By Residence
awail 2 (0)
Honolulu 58 (10)
Kauai 1(0)
Maui g (0)
Mon-Hawaii Residents 14 (3)
Pending 6 (1)
Required Hospitalization 6 (2)
Deaths 1{1)

*includes presumptive and confirmed cases, and Hawaii and
nan-Hawaii residents; data are preliminary and subject wo
change; note that CDC provides case counts acoording to states

of residence.



Fatality rate
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“Be patient and tough; one day
this pain will be useful to you.”

OVID



