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Unexpected challenges with managing
Patients with COVID-19
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https://www.cdc.gov/nCoV/

3

4

OBJECTIVES: How scientific knowledge was immediately relevant
for clinical decision making

Important Aspects about the Biology
of SARS-CoV2
• The Virus
• The host tropism
• The life cycle

1. Discuss presentation and outcome of SARS-CoV2 infected
patients
2. Discuss aspects to consider when deciding on treatment options
3. Discuss the challenges that arise for clinicians when you manage
an evolving pandemic
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Coronavirus disease in humans

Enveloped RNA virus
Spike (S) protein
Mediates receptor binding and fusion
to ACE-receptor
SARS-CoV-2: the virus
(initially 2019-nCoV)
COVID-19: Coronavirus Disease 2019
Pandemic: an epidemic occurring
worldwide, or over a very wide area,
crossing international boundaries
and usually affecting a large
number of people

Novel coronaviruses
• Severe Acute Respiratory Syndrome Coronavirus
(SARS-CoV) – 2003 Mortality
• Middle East Respiratory Syndrome Coronavirus
(MERS-CoV) - 2012
• Severe Acute Respiratory Syndrome
Coronavirus-2 (SARS-CoV-2) - 2019
Common human coronaviruses
•
•
•
•

Detected by the respiratory pathogen panel
multiplex PCR

HCoV-229E
HCoV-NL63
HCoV-HKU1
HCoV-OC43

Methods Mol Biol. 2015;1282:1-23. doi: 10.1007/978-1-4939-2438-7_1.
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Role of host cell proteases in the cellular entry of SARS-CoV.

Anthony Fauci July 2020, “I don’t see this disappearing the way SARS 1 did,”
“I think with a good combination
of good public health measures,
MERS
SARS-CoV
SARS-CoV-2 (2019-nCoV )
a degree of global herd immunity and a good vaccine,
which
optimistic
will get, I think
when you
put
all three of t Originate from bats
Host I do hope and feel cautiously
Originate
fromwe
bats
Originate
from
bats
hose together we will get very good
control
of this.
it’s
this year orhost
nextpalm
year, I’m notIntermediate
certain,” he host
added.
all human
cases
are Whether
the
Intermediate
"We’ll bring it down to such a low
levelofthat
we willjumps
not be
position
we aredogs
right now for
an extended
period
result
repeated
ofin the
civets
and racoon
Pangolin?
Similar
RBD of time."
the virus from dromedary
misses insertion of
camels, no adaptation to
polybasic cleavage site
sustained transmission
outbreak

2012

2003

2019

Lineage A-D

Lineage C

Lineage B betacoronavirus

Lineage B

Receptor

CD26

ACE2

ACE2

Animal sold at the seafood market in Wuhan may have been an intermediate host
facilitating the emergence of the virus in humans.
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Adeline Heurich et al. J. Virol. 2014; doi:10.1128/JVI.0220213
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Droplet versus Airborne transmission

The receptor-binding domain (RBD) in the spike protein is the most variable part of the coronavirus genome. Six RBD
amino acids have been shown to be critical for binding to ACE2 receptors and for determining the host range of SARSCoV-like viruses L455, F486, Q493, S494, N501 and Y505 in SARS-CoV-2. Five of these six residues differ between
SARS-CoV-2 and SARS-CoV . On the basis of structural studies and biochemical experiments SARS-CoV-2 seems to have
an RBD that binds with high affinity to ACE2 from humans, ferrets, cats and other species with high receptor
homology7. Correspondence
Kristian G. Andersen et al Nature Medicine volume 26, pages450–452(2020)
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Siegel et al American Journal of Infection Control
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Viral shedding patterns of SARS-CoV-2
resemble influenza. Your start out high
SARS-CoV

Important Aspects about the Clinical
Presentation of SARS-CoV2 infected Patients

Seasonal
Influenza

SARS-CoV-2

• Symptomatic versus asymptomatic
• Common complications
• Health disparity

Zou et al, NEJM 2020; DOI: 10.1056/NEJMc2001737
Peiris et al, Lancet 2003; 361: 1767-72
Tsang et al, J Infect Dis 2015; 212; 1420-28
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Epidemiological characteristics of COVID-19 in China
72,314 cases in China
• Confirmed: 44,672 (62%)

CT findings: ground glass opacities→ progressive airspace
opacities

Severity of Disease
(n=44,415)
Critical
5%

Early Lab/imaging finding

>80 years: 3%
30-79 years: 87%
20-29 years: 8%
10-19: 1%
<10 year 1%

59.1%

Any CT abnormalities

Age distribution
•
•
•
•
•

1,099 COVID-19 Cases

Any CXR abnormalities

86.2%

WBC count (median (IQR))

4700 (3500-6000)

WBC count >10,000

Severe
14%

5.9%

Lymphocyte count (median (IQR))

Late

Lymphocytopenia <1500 per

mm 3

Thrombocytopenia < 150,000
Mild
81%

1000 (700-1300)
83.2%
36.2%

LDH >250 U/liter

41%

Procalcitonin elevated >0.5 ng/ml

5.5%

AST/ALT >40 U/liter

21-22%

Wu Z. JAMA 2020
Bernheim A Radiology 2020
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Guan, W NEJM 2020

16

Clinical Presentation

Complications of COVID-19

Renal failure
Respiratory failure

Complication

1,099 COVID-19 Cases

Septic shock

1.1%

ARDS

3.4%

Acute kidney injury

0.5%

Non-invasive mechanical
ventilation

5.1%

Invasive mechanical ventilation

2.3%

Use of extracorporeal membrane
oxygenation

0.5%

Death

1.4%

Guan, W NEJM 2020
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Geographic and Temporal Representation of Cases of

Geographic
andInflammatory
Temporal
Representation
of Cases of
Multisystem
Syndrome
in Children (MIS-C).
Multisystem Inflammatory Syndrome in Children (MIS-C)

SARS-CoV-2 Test Results among 215 Obstetrical
Patients Presenting IN NY for Delivery.

This letter was published on April 13, 2020, at NEJM.org.
LR Feldstein et al. N Engl J Med 2020;383:334-346.
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SBUH: 625 beds
Tertiary University hospital in
Suffolk county (1.4 Mill)
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Patients have comorbidities, median age 62 years
percentage of minorities is higher than in the community

22

Certain zip codes were more affected

New York deals with outbreaks all the time
1stcase in NYC patient had traveled to Iran

New York’s first health department was created in 1793
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Schools are closed

Broadway shuts down

State of Emergency is declared in NY
SBU has its first case

SUNY students brought home

• Covid-19 outbreak 2020
• Measles outbreak 2018
• Candida auris 2017
• Zika virus 2016
• Legionella 2015 in the Bronx
• Ebola virus 2014
• Measles outbreak in New York 2013
• Pandemic Flu (H1N1) 2009
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Organizing clinical care during a pandemic
• HICS
• Tele medicine, cancelled elective surgery
• Graduating nurses and medical students
• Tracking cases---we gave up during the surge
• Testing was free---but you needed a car

The incident commander is
responsible for all aspects of
an emergency response:

Hospital Incident Command Structure
activated February 27nd

1. developing incident obje
ctives,
2. managing
all incident operations,
3. application of resources
4. responsibility for all
persons involved.
5. liaise with other similar
groups in the community.
HICS started February 27th
still going on
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• Symptoms to hospital: Avg. 8 – 12 days

Schools are closed

•

Broadway shuts down

State of Emergency is declared in NY
SBU has its first case

• Infection to symptoms: Avg. 5 days (range 2-14)

SUNY students brought home

1stcase in NYC patient had traveled to Iran

Important parameters for planning the need for
hospital beds, ventilators and staff

Symptoms to death: Avg. 13 – 20 days

• Infection to death: Avg. 18 – 25 days
• At diagnosis 80% mild to moderate
• 15% severe need oxygen
• 5% critical need ICU and intubation
• Initially we though 75% of ”asymptomatic cases at time of
diagnosis progress to disease
• Initially we thought asymptomatic people with SARS-CoV2
would not transmit

Executive order March 23rd : Increase Availability of Beds by 100% preferably
by a Minimum of 50% And Provide Necessary Staffing and Equipment
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March 18th
New York State had 53,000 hospital
and, 3,900 ICU beds.
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Pandemic planning for
healthcare settings
• Changed Triage
• Changed Patient care space
• Bought Dialysis and
• Plasmapheresis machines
• Staff Early Graduation

Long-term care facilities account for large% of
U.S. COVID-19 deaths, but only 0.6% of the U.S

• Nursing home quality was not a major factor in mortality from COVID.
• Admission policies were not a significant factor in nursing home fatalities.
• Employee transmission has the strongest correlation to nursing home fatalities.
• COVID-19 transmission is strongly correlated to nursing home employees
entering the facility.
• Early in the COVID-19 pandemic, positive employees were allowed to continue
to work.
• Later, public health experts were forced to reverse this position as it became
clear from the data that asymptomatic people could transmit the disease.
• Testing in May howed 29% of nursing home employees surveyed had COVID
antibodies.
• All asymptomatic employees should have been barred from facilities as if they
were symptomatic, which is the current policy (See, Directive April 29, 2020 to
NH)
• If widespread testing was available earlier, all employees could have been
tested earlier
Factors Associated with Nursing Home Infections and Fatalities in New York State During the COVID-19 Global Health Crisis
New York State Department of Health REVISED July 20, 2020
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The role of mitigation strategies

Important Aspects about developing treatment
guidelines of SARS-CoV2 infected Patients
• Profound Hypoxia Intubate versus not intubate
• Coagulation problems Anti-coagulate versus not anti-coagulate
• Experimental treatment with hydroxychloroquine +/- Azithromycin
• Experimental treatment with steroids
• Experimental treatment with IL-6 inhibitors
• Doing clinical trials

https://www.cdc.gov/mmwr/volumes/66/rr/rr6601a1.htm
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The disease COVID-19 is caused by the virus or the
immune response or both

The Challenge
Need IRB infrastructure
Need personal
Modify consent procedures
FDA IND and EUA
Trust issues with patient’s
family
Despair on physician side
Protocols went into effect
post surge

Liise-anne Pirofski, and Arturo Casadevall mBio 2020;
doi:10.1128/mBio.01175-20
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Our approach

No benefit:
IL-6 Abs
Lopinarvir Ritonavir
Hydroxychloroquine
Convalescent Plasma unclear

• Established clinical treatment and clinical trial task force right away
• Emerging clinical data from other sites the good and the bad
• Presidential expertise and the press
• Efforts to coordinate efforts by NIH
• SBUH applied to become a clinical trial site (IND remdesivir,
compassionate use of remdesivir, IL-6 Abs Regeneron, Stem cell
protocol, hydroxychloroquine, smaller trails with estrogen)
• Lesson learned: by the time your protocol is in place you are
through the surge
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BLAZE-1 clinical trial evaluated LY-CoV555 and LYCoV016, which bind complementary regions of the
SARS-CoV-2 spike protein

Looking ahead
• Herd immunity
• Vaccine development

• reduced viral load, symptoms and COVID-related hospitalization and ER visits.
• Randomized, double-blind, placebo-controlled Phase 2 study COVID-19 in the outpatient setting.
Recently diagnosed patients with mild-to-moderate COVID-19, who were assigned to 2800 mg of
each antibody (n=112) or placebo (n=156).
• The improvement in symptoms was observed as early as three days after dosing and was similar in
magnitude and timing to
• The rate of COVID-related hospitalization and ER visits was lower for patients treated with
combination therapy (0.9 percent) versus placebo (5.8 percent), a relative risk reduction of 84.5
percent (p=0.049).
• Similar results shown with Regeneron cocktail
• no drug-related serious adverse events. _Lilly paused trial October 13th
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Immune response there is a lot we don’tPopulation
understand
yet
immunity may be

Herd immunity threshold

underestimated
SARS-CoV2-specific Ab IgG titer
peaked four-month post-infection and
markedly declined after 1 year. NY
23% Abs to SARS-CoV2, London 18%,
Madrid 11%. General population lower

• HIT 1-1/Ro
• Ro Disease basic
Reproduction number
or average of
secondary cases
• Two assumptions
Immunity is distributed
evenly and population
mixes randomly
• Ignores health disparity

SARS-CoV-specific memory T cells
persist in SARS-recovered patients for
up to 6 years post-infection.
Six studies report 20%-50% of people
have cross reactive T-memory cells
although they have never been
exposed to Sars-CoV2
Pre-existing T-cell blunt disease severity

Doshi BMJ sept 2020
Sekine et al Cell 183 2020
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almost twice as many healthy blood
donors during pandemic had T-cells
than Abs specific for SARS-CpV2
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Vaccine Platforms that are available

Must enroll 40% over age 60 Comorbid populations please
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Vaccines do not protect us
only Vaccination does
Making Vaccines that
are safe
Side effects of
Vaccines
Vaccine conspiracy
theories
Anti vaccine movement
2 Billion doses by 2021
• CoVPN
• https://www.coronaviruspreventionnetwork.org/
• Here is how to volunteer:
https://covpn.oracle.com/register/f?p=610000:1:110505563828652:::::
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Conclusions
• We need to take ownership: This is our pandemic
• …we are the solution
• Good Science, Rational data driven decision making
• Open discussion of information
• Feasibility is important
• Health disparity, conspiracy and politics make the management
complex
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