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How does an acute COVID-19

Infection cause heart injury?

e Elevated heart blood biomarkers (troponin | and BNP) signify
heart injury

— Studies suggest injury most often is not due directly to the virus but to the body’s
inflammatory and blood clotting responses to the virus

— Autoantibodies (AB)

— Super-activated
white blood cells
(WBC)

Plaque in right AB: Macro/micro thrombosis

coronary artery WBC: Plaque Rupture/heart attack
https://labblog.uofmhealth.org
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How does an acute COVID-19

Infection cause heart injury?

COVID-19 infection frequently causes hypoxia (low
oxygen concentration in the blood) due to
pneumonia, fast heart rates, low blood pressure
which increases the amount of oxygen the heart
needs to function. The heart normally receives more
oxygen by increasing blood flow through expansion of
the coronary arteries in the heart.

People with underlying coronary artery disease are at
high risk for heart injury during COVID-19 infection
because blockages prevent the blood vessels in the
heart from expanding to provide increased blood
flow/more oxygen to the heart muscle.



How does an acute COVID-19

Infection cause heart injury?

e In rare cases COVID-19 virus can directly
attack the heart muscle (myocarditis) causing
chest pain, heart failure, and abnormal heart
rhythms (atrial fibrillation, ventricular
fibrillation, ventricular tachycardia) in < 1% of
patients.

e Cardiac MRI (CMR) is the best way to diagnose
myocarditis after all other COVID-19 heart
affects have been excluded.

e If CMR supports the diagnosis of myocarditis,
AHA/ACC myocarditis guidelines for athletes
advocate a 6-month holiday from the sport.

https://www.acc.org



How does an acute COVID-19

Infection cause heart injury?

* Heart failure can also develop during an acute
COVID-19 infection due to the severe stress
placed on the heart during the infection (stress
cardiomyopathy or Takotsubo’s cardiomyopathy).

* Regardless of the exact mechanism of the
elevated heart blood biomarkers (troponin | and
BNP) the higher the level of these biomarkers the
greater the risk of death from the COVID-19
infection.

e Echocardiography is the first line imaging
modality used to determine how COVID-19 is
affecting the heart during an acute infection.

https://www.acc.org

Blood clot in apex (tip) of heart




How does long COVID affect the

heart?

e “Long COVID” is lingering symptoms that
persist beyond the acute infection and may !
include: fatigue, brain fog, shortness of - >
breath, chest pain, and dysautonomia or "" Y a~s
POTS (Postural Orthostatic Tachycardia :
Syndrome) like syndrome.

e 60-80% of discharged patients reported at . « {
¥
]

least one of these symptoms 50 days
following COVID-19 diagnosis, 35% non- -
hospitalized reported long COVID symptoms e Aesocaton
14-21 days after initial diagnosis.




How does long COVID affect the

heart?

* Those with fatigue, shortness of breath and
chest pain should be screened for
myocarditis with heart blood biomarkers,
inflammatory markers, ECG,
echocardiography and, if these suggest
myocarditis, CMR.

e Dysautonomia/POTS treatment is currently
supportive (home blood pressure and pulse
logs, push fluids, salt, midodrine, beta
blockers, ivabradine).

https://www.acc.org



COVID-19 Pandemic Affects on

Patients with Heart Disease

e Stress from the COVID-19 pandemic has
led to high blood pressure, poor sleep
habits, overeating, unhealthy food choices,
weight gain, increased use of tobacco and
other drugs.

 Fear and anxiety have led to missed
appointments to manage these risk factors DEtpS://WWW.B06.0TE
in patients with heart disease.

e Telehealth and home-based cardiac rehab
can help physicians meet the pent-up
demand for preventive services.
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Limb Threatening Ischemia




Limb Threatening Ischemia

1 Year Amputation Rate: ~20-25%
1 Year Mortality: ~20%

1. Dosluoglu H. Lower extremity arterial disease: General considerations. In: Cronenwett JL, Johnston KW, eds. Rutherford’s Vascular Surgery, 8th ed. Philidelphia, PA: Saunders; 2014: 1660-1673.



COVID-19 & Limb Threatening Ischemia

Ann Vasc Surg 2020 Nov;69:74-79. doi: 10.1016/j.avsg.2020.07.025. Epub 2020 Aug 4.



How does COVID-19 cause

Limb Threatening Ischemia?

Source: NETEC



How does COVID-19 cause

Limb Threatening Ischemia?

Source: NETEC



How does COVID-19 cause

Limb Threatening Ischemia?

COVID-19 plays a
role in activating
all 3 elements of
“Virchow’s Triad”

Source: NETEC



Treatment Options




Treatment Options




Current Imaging

Roy et. al PAD in era of precision medicine. JEVT 2016 23(5):751-761



Current Imaging

Roy et. al PAD in era of precision medicine. JEVT 2016 23(5):751-761



Many Treatment Options




Current Approach

Adapted from: CrownBio



MRI-Histology




CTA MRI (UTE) MRI (SSFP)
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MRI: Mechanical Properties




Future Approach

Primary
Amputation

Adapted from: CrownBio
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Real World Data on Vaccination

* [srael
—96% protection from infection
—April 23 was first day in 7 months with O COVID deaths

e Scotland
—hospitalization reduced by 85% (Pfizer) and 94% (AstraZeneca)
—30% reduction in household contact infections after one dose

* England
—Public Health England - vaccine efficacy 73% (AstraZeneca) to 89% (Pfizer)
—Cambridge Health - 75% reduction in asymptomatic infection
—Public Health England - 45% reduction in household transmission

e USA
—Houston Methodist - reduced employees’ positive test rate 95%
—St. Jude - 94% reduction in asymptomatic, 100% in symptomatic (2 doses)
—CDC study - vaccination reduces incidence rate of all infections by 97%



CDC Breakthrough Infection Data

Unvaccinated
1/1/2020-12/31/2020

Vaccinated
1/1/2021-4/27/2021

Infections

Hospitalizations

Deaths

92 /1,000

Probably much higher

900/ 1,000,000

Probably much higher

1,680 / 1,000,000

0.74 /1,000

29% of the infections were
asymptomatic

5.1 /1,000,000

0.91 /1,000,000



Why Get Two Doses?

Houston Methodist Patient Outcomes

e 91,134 patients Pfizer Vaccine One Dose | Two Doses

e January 1 - April 4, 2021

—70.2% not vaccinated Prevention of 77% 96%
Hospitalization

—4.5% had one dose of vaccine

—25.4% had two doses of vaccine

e 2,017 COVID hospitalization Prevention of Death  64% 99%
e 225 COVID mortality

Recommended interval between doses:
Pfizer 3 weeks, Moderna 4 weeks — CDC allows 6 weeks

Maximum possible interval is not known



Vaccine Safety Overview

Phase 3 Clinical Trials Real World Experience

« How many people received the vaccine? e Rare reactions seen with wide deployment of

—Pfizer - 46,307 vaccines:
—Moderna - 15,208 —Small number of severe allergic reactions
—J&J - 23,190 (mostly Moderna and Pfizer)
e Severe reactions in vaccine groups? —Extended duration of local reaction in injected
—Nothing beyond what was seen in arm (mostly Moderna)
placebo group or general population —Systemic rashes
* There is now 6 months of safety —Blood clot risk (J&J)

follow-up on thousands of people e 152 million people have been vaccinated in USA

» Pfizer vaccine approved for EUA in
12-15 year olds (May 10, 2021)



CDC Analysis of Risk / Benefit for J&J Vaccine

[Per Million Vaccinations]

e Females 18 - 49 * Females > 50
—667 hospitalizations prevented —4,794 hospitalizations prevented
—127 ICU admissions prevented —1,292 ICU admissions prevented
—12 deaths prevented —563 deaths prevented
—13 cases of TTS —2 cases of TTS

Sara Oliver MD, ACIP Meeting April 23, 2021

| recommend women 18-49 consider getting Pfizer or Moderna vaccine



Emergency Use Authorization (EUA) vs. Approval

FDA SUMMARY: Criteria for EUA

 SARS-CoV-2 can cause a serious or life-threatening disease.

» Based on the totality of scientific evidence available, including data from adequate
and well-controlled trials, it is reasonable to believe that the vaccine may be effective
to prevent such serious or life-threatening disease.

 The known and potential benefits of the vaccine, when used to prevent the identified
serious or life-threatening disease, outweigh the known and potential risks of the
vaccine.

* There is no adequate, approved, and available alternative to the vaccine for
preventing the disease or condition.

[Rule of thumb - EUA requires 2 months of safety follow-up, full approval requires >6
months. Pfizer will submit for full approval within a few weeks. Likely FDA will grant

approval this year.]



Update on Vaccines and

Viral Variants




Viral Variants and Vaccines

Vaccine Efficacy D614G UK-B.1.1.7 S Africa—B.1.351

Pfizer 95% 85% - 95%* 75% - 100%
Moderna 94% 89%

mMRNA-1273

J&J 72% 72% 57%

Novavax 95% 89% 60% (HIV negative)
AstraZeneca 70% 76% 10%

*In vitro, similar slightly reduced potency against B.1.1.7, B.1.526 and P.1 variants
All vaccines show much reduced potency against B.1.351 in vitro

B.1.1.7 is 90+% of isolates in Houston



Pfizer Vaccine vs. Variants

Highly vaccinated countries

Country of Qatar

e B.1.1.7 = 44.5% of cases, B.1.351 = 50% of
cases

e Prevention of infection
—B.1.1.7 - 89.5%
—B.1.351 - 75%
e Prevention of severe, critical or fatal disease
—Any form of SARS-CoV-2 - 97.4%
—B.1.1.7 or B.1.351 - 100%

Country of Israel

e B.1.1.7 = 95% of COVID cases

* Prevention of
—Asymptomatic infection - 91.5%
—Symptomatic infection - 97.0%
—Hospitalization - 97.2%
—Death - 96.7%
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Moderna Booster Shot Data

e Compared three options
—Third shot of mMRNA-1273

—Booster of mMRNA-1273.351 (optimized to SA
variant)

—50:50 mixture

e Before booster
—6-8 months after primary vaccination
—92.5% had detectable titers against D614G

—Only 50% had detectable titers against
B.1.351 or P.1

e After booster versus B.1.351
—GMT = 1400 for mRNA-1273.351
—GMT = 864 for mRNA-1273

11



What Does the Future Hold?

e Something close to herd immunity is possible this year - with vaccines
— Normal life with some additional precautions

— COVID-19 becomes a “normal disease”

e S protein mutations - over time - will likely require updated vaccines
— Need for surveillance of COVID mutations
— mMRNA technology well suited to respond to viral mutations
» Science - several weeks
* Regulatory - a few months
— Annual COVID booster likely needed for the next several years
e Once first exposure to COVID is in childhood, may become a mild endemic illness -
many years from now
— Great pandemic of 1889-1890 “Asiatic flu” killed 1 million people out of a world population of 1.5 billion
— Probably coronavirus HCov-OC43 jumping cattle - humans

— HCov-0OC43 is now one cause of the common cold
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Houston Methodist Testing Trend

Confirmed COVID-19 Lab Tests
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New COVID-19 Cases Reported in

U.S. by Day

Source: https://www.nytimes.com/interactive/2020/us/coronavirus-us-cases.html?auth=login-google



Houston Methodist COVID-19

Cases by Day

800 Houston Methodist COVID-19
Patients by Day
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MY TWO KEY TAKE HOME MESSAGES TODAY:

TRUST THE VACCINES!

GIVE US 45 DAYS!!



CDC Model Predicts Cases Will Fall

Significantly by July

https://www.cdc.gov/immwr/volumes/70/wr/pdfs'mm7019e3-H.pdf

“High vaccination rates
and compliance with
public health
prevention measures
are essential to control
the COVID-19
pandemic and to
prevent surges in
hospitalizations and
deaths in the coming
months.”






Willingness to Get Vaccinated by

County

https://www.nytimes.com/2021/05/03/health/covid-herd-immunity-vaccine.html



How Likely Are You To Get The COVID-19

Vaccine When It Becomes Available To You?

< Houston-Baytown-Sugar Land, TX CBSA



Number of Vaccine Doses

Administered by Day in the U.S.

https://www.nytimes.com/2021/05/03/health/covid-herd-immunity-vaccine.html
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Greater Houston First Dose Supply

*Startinginweek 11, the labels on Pfizer vaccine vials were updated to increase the number of doses pervial from 5 to 6 doses.
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Number of Vaccine Doses

Administered by Week in the TMC
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Number of Vaccine Doses

Administered by Week at HM

Vaccine Doses Administred by Week at Houston Methodist
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HM COVID-19 Vaccines Administered

Individuals Vaccinated at HM by Day
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Pfizer COVID-19 Vaccine Approved

for Children 12-15
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Vaccine Clinics Accepting Walk-Ins
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Community Vaccine Events

Houston Methodist
partnered with
Houston Music
Foundation, the

Heights Theater and
local musician Bun
B to provide
vaccines atthe

Heights Theater on

May 5.
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Vaccine Mandate for Houston

Methodist Employees

Houston Methodist
Employee Vaccination Rates

= Fully Compliant and In
Progress

[
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MY TWO KEY TAKE HOME MESSAGES TODAY:

TRUST THE VACCINES!

GIVE US 45 DAYS!!












	5.13.21 Closing graphic
	5.13.21 Opening graphic
	II-COVID-19 and Women's Heart Health-Karla Kurrelmeyer.pdf
	COVID-19 and Women’s Heart Health
	How does an acute COVID-19 infection cause heart injury?
	How does an acute COVID-19 infection cause heart injury?
	How does an acute COVID-19 infection cause heart injury?
	How does an acute COVID-19 infection cause heart injury?
	How does long COVID affect the heart?
	How does long COVID affect the heart?
	COVID-19 Pandemic Affects on Patients with Heart Disease
	Slide Number 9

	III-Advanced Imaging Techniques-Trisha Roy.pdf
	Innovations in Imaging for Limb Threatening Ischemia
	Limb Threatening Ischemia
	Limb Threatening Ischemia
	COVID-19 & Limb Threatening Ischemia
	How does COVID-19 cause �Limb Threatening Ischemia?
	How does COVID-19 cause �Limb Threatening Ischemia?
	How does COVID-19 cause �Limb Threatening Ischemia?
	Treatment Options
	Treatment Options
	Current Imaging
	Current Imaging
	Many Treatment Options
	Current Approach
	MRI-Histology
	MRI-Histology
	MRI: Mechanical Properties
	Future Approach
	Thank You
	Slide Number 19

	IV-COVID-19 Vaccines-Dirk Sostman.pdf
	COVID-19 Vaccine Update
	Real World Data on Vaccination�
	CDC Breakthrough Infection Data
	Why Get Two Doses?�Houston Methodist Patient Outcomes
	Vaccine Safety Overview
	CDC Analysis of Risk / Benefit for J&J Vaccine
	Emergency Use Authorization (EUA) vs. Approval
	Update on Vaccines and Viral Variants�
	Viral Variants and Vaccines
	Pfizer Vaccine vs. Variants
	Moderna Booster Shot Data
	What Does the Future Hold?�
	Slide Number 13

	V-The Latest on COVID-19-Marc Boom.pdf
	COVID-19 and Vaccine Update�
	Houston Methodist Testing Trend
	New COVID-19 Cases Reported in U.S. by Day
	Houston Methodist COVID-19 �Cases by Day
	My two key take home messages today:���TRUST THE VACCINES! ��GIVE US 45 DAYS!!
	CDC Model Predicts Cases Will Fall Significantly by July
	Slide Number 7
	Willingness to Get Vaccinated by County
	How Likely Are You To Get The COVID-19 Vaccine When It Becomes Available To You?
	Number of Vaccine Doses Administered by Day in the U.S.
	Greater Houston First Dose Supply
	Number of Vaccine Doses Administered by Week in the TMC
	Number of Vaccine Doses Administered by Week at HM
	HM COVID-19 Vaccines Administered 
	Pfizer COVID-19 Vaccine Approved for Children 12-15
	Vaccine Clinics Accepting Walk-Ins
	Slide Number 17
	Slide Number 18
	Community Vaccine Events
	Vaccine Mandate for Houston Methodist Employees
	My two key take home messages today:���TRUST THE VACCINES! ��GIVE US 45 DAYS!!
	Slide Number 22
	Slide Number 23

	VI-Q&A.pdf
	COVID-19 Town Hall�Questions & Answers�
	Do the COVID-19 vaccines affect �menstrual cycles in some women?
	Are advances being made in using medicine �more than surgery to treat heart problems �in women?
	What other diseases can mRNA vaccine technology be applied to, and what do you think will be the next area of focus for drug companies and/or researchers using this technology to tackle?
	When you have leg pain, what are some symptoms that you should watch for and prompt you �to go to the hospital? 
	Considering young children are not eligible for vaccination, would it be considered safe to fly with a �15-month-old this summer?��If a person is fully vaccinated, is it safe for them to travel internationally? ��Is it safe to travel to Europe if we are fully vaccinated �by Moderna? ��Do you have a view on the development or at least compliance with European Health Passports and how (and when) the US medical system will respond?
	How can you determine when your kidneys aren't functioning properly (especially if one has had kidney failure in the past)?
	Please provide an update on vaccination strategies �for immunocompromised patients.��Are the COVID vaccines affected by immune therapies, in particular MS treatments like Ocrevus? I received the Moderna vaccine and also received the Ocrevus infusion, and two months later I am showing no antibodies. ��How is Methodist addressing the no- or low-antibody situation for solid organ transplant patients?
	Are all of the COVID-19 vaccines safe for pregnant women and their babies?��Has CDC approved the vaccine for �pregnant women?��When do you expect the CDC to approve �vaccines for pregnant women?
	Is it safe to eat inside a restaurant?��Is it now safe for a fully vaccinated person �to eat inside a restaurant that is not crowded?��Is it safe to go maskless inside a room where we �do not know if everyone has been vaccinated?
	Can you provide any clarity on the �India double variant? 
	How risky is it for my vaccinated 95-year-old dad to see family members who are not vaccinated? �He has a 39-year-old grandson who flies weekly for work and a 5-year-old grandson who �isn’t eligible for a vaccine. 
	I had my second vaccine three months ago. �Given the reluctance of so many who don't want the vaccine, if there is a surplus of vaccines at some point, can I get another vaccine? 
	Slide Number 14




