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Learning Objectives
1. To describe the epidemiology of COVID-19 including the new COVID-19 

variants

2. To understand the different types, efficacy, and adverse effects of available 
COVID-19 vaccines in US

3. To understand and describe the different methods of diagnosis of COVID-19

4. To explain the clinical manifestations of COVID-19 in both adults and pediatrics 
population

5. To describe the most updated guidelines on anticoagulation and 
pharmacological therapies for COVID-19



Epidemiology
Rudy Tedja, DO
Infectious Disease/Critical Care



COVID-19 Data as of 4/5/2021 at 8am

World: 131,419,173 cases US: 30,706,676 cases

World Deaths: 2,854,842 
cases

US Death: 555,002 cases

Nevada state: 305,176 cases NV deaths: 5,274 cases

https://coronavirus.jhu.edu/map.html; https://covid.cdc.gov/covid-data-tracker; nvhealthresponse.nv.gov

https://coronavirus.jhu.edu/map.html
https://covid.cdc.gov/covid-data-tracker


1/20

WHO declared pandemic

2/29

1/7/20

SARS CoV-2 genome fully 
sequenced by Chinese 
researchers

CDC declared public 
health emergency

WHO declared public 
health emergency

1/30 5/28

US COVID Death 
passed 100K

6/10

US COVID-19 
cases reached 2M

12/11

First COVID vaccine 
Pfizer approved as 
FDA EUA

12/18

Moderna
vaccine FDA 
EUA

J&J vaccine 
FDA EUA

2/275/1

Remdesivir FDA EUA

7/11

RECOVERY trial 
published in NEJM

8/28

First case 
reinfection in US

First case in US 
identified in WA

US COVID 
death 
topped 500K

2/23/21

HIGHLIGHTS OF COVID PANDEMIC

1/11

First death case 
reported in China

2/11

WHO proposed 
official name 
COVID

First death in 
Europe 
(France)

2/14 2/23

Italy saw 
major surge

3/11

US first 
death

9/22

US COVID death 
passed 200K

1/3112/31/19

Dozen of cases of 
pneumonia of 
unknown cause in 
Wuhan, China

3/5

First case 
in Washoe 
County



• HICS was formed
• Multiple committees were formed 

to address the pandemic
• Crisis Standard of Care
• Provider Task Force
• EBM
• Capacity, PPE, others 

• Alternate Care Site (ACS) was 
created

• Shortage of PPE, diagnostic tests, 
beds, oxygen device and more

• Donning/Doffing PAPR/CAPR
• Numerous changes in protocols 

of patient triage, admission, 
discharge

• All departments were involved
• Emergency Department
• Inpatient (ICU and nonICU)
• Surgery/Anesthesia
• Outpatient/Urgent Care
• MD, RN, RT, IP, Pharmacy, 

EVS, Security, etc

Highlights of COVID Pandemic – Renown Health



Rise of publications and pre-print studies

https://www.nature.com/articles/d41586-020-03564-y



Case-fatality ratio and death per 100K 
worldwide

US : 1.8 %
Brazil: 2.5%
India: 1.3%

US: 167.91
Brazil: 149.5
India: 11.9

https://coronavirus.jhu.edu/data/mortality

Data: as of 3/29/2021Observed case-fatality ratio = # deaths/100 confirmed cases
Per 100,000 population represents both confirmed cases and healthy people



Cases are rising worldwide – 7-day moving average
Brazil India

France Poland

Italy

Ukraine Peru

Germany

https://coronavirus.jhu.edu/data/new-cases
Data: as of 3/29/2021



Which states have increasing COVID 
cases?

https://coronavirus.jhu.edu/data/new-cases-50-states



Daily confirmed new cases (7-day moving average) -
Nevada 

https://coronavirus.jhu.edu/data/new-cases-50-states/nevada
Data: as of 3/29/2021

Positivity Rate 5.2%



COVID-19 Variants
Natalie Crawford, MD
Infectious Disease



CDC
• Variants of Interest: (sort of like a person of interest)  bears watching 

(3)
• Variants of Concern:  evidence of increased transmissibility, more 

severe disease or reduction in neutralization by antibodies, reduced 
effectiveness of treatments of hard to detect. (5)

• Variant of High Consequence: clear evidence that prevention 
measures or medical countermeasures (MCMs) have significantly 
reduced effectiveness relative to previously circulating variants. 
(NONE)



Variants of Interest 
• B.1.526 - New York 11/2020 
• B.1.525 – New York 11/2020
• P-2 - Brazil 4/2020 
• Potential reduction in neutralization by monoclonal antibody 

treatments
• Potential reduction in neutralization by convalescent and post-

vaccination sera



Variants of Concern: B.1.1.7 
• United Kingdom 
• ~50% increased transmission 
• Likely increased severity based on hospitalizations and case fatality 

rates 
• Minimal impact on neutralization by EUA monoclonal antibody 

therapeutics 
• Minimal impact on neutralization by convalescent and post-

vaccination sera (Natural/Vaccine immunity effective)



Variants of Concern: P.1
• Japan (travelers from Brazil) / Brazil 
• Moderate impact on neutralization by EUA monoclonal antibody 

therapeutics
• Reduced neutralization by convalescent and post-vaccination sera
• Manaus, city in the Amazon region, ~75% of the population had been 

infected with COVID in October. Despite this the area is experiencing 
a surge of infection – concern for increase in transmissibility and re-
infection. 



Variants of Concern: B.1.351 
• South Africa 
• ~50% increased transmission
• Moderate impact on neutralization by EUA monoclonal antibody 

therapeutics 
• Moderate reduction on neutralization by convalescent and post-

vaccination sera 



Variants of Concern: B.1.427 & B.1.429
• California 
• ~20% increased transmissibility 
• Significant impact on neutralization by some, but not 

all, EUA therapeutics
• Moderate reduction in neutralization using 

convalescent and post-vaccination sera 



Variants in Nevada (3/29/21) 
• B.1.427/B.1.429 (California) ~30% of all cases statewide 

• B.1.1.7 (UK) 91 in NV (57 are in WCHD)

• B.1.351 (South Africa) 1 in NV  (Renown)

• P.1 (Brazil) 0 cases in WCHD, 1 in NV (UMC)

• Dr. Mark Pandori, Director Nevada State Public Health Laboratory 



Nevada

• B.1.427 & B.1.429 are circulating in high numbers so 
the monoclonal antibody therapy Bamlanivimab is not 
recommended as a stand alone therapy by the US Dep 
HHS (affects CA, AZ & NV)



B.1.427 & B.1.429 (Ca) progression

SARS-CoV-2 Lineage Weekly Report, 29 March 2019, 
Nevada State Public Health Laboratory 



B.1.1.7 (UK) Progression Jan-March

SARS-CoV-2 Lineage Weekly Report, 29 March 
2019, Nevada State Public Health Laboratory 



Vaccines
Rudy Tedja, DO
Infectious Disease/Critical Care



March 17, 2021



https://covid.cdc.gov/covid-data-tracker/#vaccinations

As of 3/31/2021



Total vaccine doses administered per 
100,000 population

TOTAL POPULATION POPULATION ≥ 65 YO

https://covid.cdc.gov/covid-data-tracker/#vaccinations

Nevada
Total Doses Administered: 1,086,559

Rate per 100K: 35,276

Nevada
Total Doses Administered: 525,004

Rate per 100K: 105,854

As of 3/31/2021



Total Doses Administered in Washoe County

https://nvhealthresponse.nv.gov/#covid-data-tracker

As of 3/31/2021



COVID-19 Vaccines

• Safe and effective

• Very effective against hospitalization and death

• Takes two weeks after fully vaccinated



What we don’t know yet

• How well vaccines prevent you from spreading the 
virus, even if asymptomatic

• How long the acquired immunity after vaccines last
• How effective the vaccines are against new variants
• The unknown vaccine safety profile and effectiveness 

in immunocompromised individuals



Press releases – Pfizer-BioNTech
vaccine
• Safe and effective in adolescents (12-15yo) – 3/31/2021

• High efficacy up to 6 months – 4/1/2021

• 100% effective in preventing COVID-19 cases in South 
Africa, where B.1.351 lineage is prevalent – 4/1/2021

https://www.pfizer.com/news/press-release/press-release-detail/pfizer-biontech-announce-positive-topline-results-pivotal. Accessed 4/4/2021
https://www.pfizer.com/news/press-release/press-release-detail/pfizer-and-biontech-confirm-high-efficacy-and-no-serious. Accessed 4/4/2021

https://www.pfizer.com/news/press-release/press-release-detail/pfizer-biontech-announce-positive-topline-results-pivotal
https://www.pfizer.com/news/press-release/press-release-detail/pfizer-and-biontech-confirm-high-efficacy-and-no-serious


Name Type Doses FDA EUA Age Encode Immune Response Storage

Pfizer –
BioNTech

mRNA Two 12/11/2020 ≥ 16 yo Spike (S) protein Neutralizing Abs; 
Th1 CD4+, CD8+

-70°C

Moderna mRNA Two 12/18/2020 ≥ 18 yo Spike (S) protein Neutralizing Abs; 
Th1 CD4+

35°F-46°F 
(2-8°C)

Janssen 
(Johnson & 
Johnson)

Human 
Adenovirus 
vector 
(Ad26)
DNA

One 2/27/2021 ≥ 18 yo Recombinant 
replication-
incompetent S 
protein

Neutralizing Abs; 
Th1 CD4+, CD8+

36°F-46°F 
(2 -8°C)

Overview of COVID vaccines in US

Baden. NEJM. Feb 4, 2021; Polack NEJM. Dec 31, 2020



Overview of Vaccine efficacy
Demographics Efficacy* for mild – mod 

disease (%)
Efficacy for severe 
disease  (%)

COVID-
hospitalization
/death (%)

Pfizer -
BioNTech

49% female
28% Hispanics
35% obesity
>21% >65yo

95.0% (90.3 – 97.6) 100% 100%

Moderna 47% female
25% >65yo

94.1% (89.3 – 96.8) 97% 100%

Janssen 
(Johnson & 
Johnson)

45% female
34% >60yo
41% comorb
28% obesity

66.3% (59.9, 71.8)
US -72%
Latin America – 66%
South Africa – 57%

85.4% all 3
SA: 95%  B1.1.351
Brazil: 69% P.1/P.2

100%

Oliver et al. MMWR. December 18, 2020; March 2, 2021



Overview of Vaccine Safety

• No death that can be linked to the vaccine

• Anaphylaxis rate: 3-5 per million cases

• Majority of adverse effects are mild and last for 2-3 
days post vaccine dose



Real-
world 
vaccine 
effective
ness

Pawlowski et al. medRxiv. 
Febuary 21, 2021



Pawlowski et al. medRxiv. Febuary 21, 2021



Thompson et al. MMWR. March 29, 2021



Real-world vaccine effectiveness in UK

• Pfizer-BioNTech vaccine
• 86% effective against UK Healthcare personnel
• 85% effective in ≥ 80yo adults with multiple underlying 

multiple conditions

Bernal et al. medRxiv. March 2, 2021
Hall et al. Lancet. February 2021



Large observational study in Israel

• Pfizer-BioNTech
vaccine

• 90-94% effective 
against a spectrum of 
illness

Dagan et al. NEJM. Feb 24, 2021



Most commonly asked questions
1. Should I not get the J&J vaccine since it’s not as effective as Pfizer 

or Moderna vaccines?

2. Do vaccines provide protection against asymptomatic infection? 

3. Do vaccines prevent transmission to others?

4. How long does the vaccine work?

5. Should we relax COVID restrictions as we get more people 
vaccinated?  



1. Should I not get the J&J vaccine since it’s 
not as effective as Pfizer or Moderna
vaccines?

• All vaccines are highly effective against severe 
disease, COVID-related hospitalizations and death

• Get whichever vaccine you can get first!

NO



2. Do vaccines provide protection against 
asymptomatic infection?

• In Moderna trial, 2/3 reduction of asymptomatic persons who 
tested positive at 2nd dose appointment

• In J&J trial, efficacy against asymptomatic seroconversion was 
74% in a subset of participants

• Evidence of biological plausibility

YES



• Evidence of biological plausibility
• ↑ IgG antibodies in nasal passage
• ↑ IgA mucosal immunoglobulins1

• Monoclonal antibodies increase viral clearance in airways2

• Real-world vaccine effectiveness3,4,5

• Decreased viral load after vaccination6,7

• Individual and community-level prevention

3. Do vaccines prevent transmission to 
others?

1Pasetti et al. Immuno Rev. Jan 2021; 2Chen et al. NEJM. Jan 21, 2021
3Pawlowski. medRxiv. Feb, 2021; 4Dagan. NEJM Feb, 2021; 5Bernal. medRiv. March 2021
6Petter et al. NEJM. Feb 7, 2021; 7Levine-Tiefenburn et al. medRxiv. Feb 8, 2021

YES



Decreased SARS CoV-2 
viral load after vaccination
• Ct threshold against RdRp gene, N 

gene and E gene

• 4 fold reduction of viral load 12-28 
days after first dose of vaccine

• Reduced transmissibility?

Levine-Tiefenburn. medRxiv Feb 8, 2021



4. How long will the vaccines work? 

• Still learning 
• Pfizer is effective for 6 months (press release 4/1)
• Data from phase 1 trial of Moderna vaccines suggested 

neutralizing antibodies persisted nearly for 4 months, 
with titers slightly declining overtime 

• No specific recommendation yet for booster doses



5. Should we relax COVID restrictions as we 
get more people vaccinated?  

ABSOLUTELY NO!

• Premature
• We are still learning how many people are needed to 

achieve herd immunity



Diagnostic Testing
Evan Cherry, MD
Hospital Medicine



Renown COVID Testing Platforms

1. Cepheid PCR
2. Thermo Fisher PCR
3. Quidel Fluorescent ImmunoAssay (FIA)
4. Roche Antibody Test



Cepheid GeneXpert Xpress 
SARS-COV-2 RT-PCR
• Nasopharyngeal Sample
• GeneXpert Infinity Automated System
• Cartridges include SARS-CoV2, Influenza A/B, and RSV
• “On-Demand” tests run immediately after sample is received
• March 2021: 

• 773 Cepheid PCR Tests
• Average Turnaround 1.3-2.04 hours



Thermo Fisher TaqPath
COVID-19 SARS-CoV-2 RT-PCR
• Nasopharyngeal Sample
• Roche Cobas 6800 automated system
• Thermofisher Thermocycler manual system
• Requires approximately 3 hours after preparing plate for a batch
• Guaranteed results within 24 hours, Inpatient prioritization
• March 2021: 

• 4,377 Thermo Fisher PCR Tests
• Average Turnaround 13.8-18.36 hours



Quidel Fluorescent Immunoassay (FIA)
• Nasopharyngeal Sample
• Sofia Fluorescent Immunoassay Analyzer
• Assay requires approximately 1 hour of preparation
• Samples are run every 15 minutes
• March 2021: 

• 103 FIA Tests
• Average Turnaround 3.67-6.47 hours



Roche Elecsys
Anti-SARS-CoV-2 Antibody Test
• Serum Sample
• Run on standard Roche chemistry machine
• Detects a different epitope than the vaccine
• March 2021: 

• 14 Total Ab Tests
• Average Turnaround 10.92-14.67 hours



Addressing SARS-CoV-2 Variants
• Tests have multiple targets (e.g. 3 targets for Thermo Fisher test).
• If one target is negative while remainders are positive, the sample is 

flagged as a potential variant.
• Potential variants are sent to the state laboratory for sequencing and 

determination of variant.
• Assay manufacturers have informed our lab committee that standard 

assays are expected to detect variants (not expected false-negative).
• Laboratory committee reviews accuracy of test when new variants 

are discovered.



Clinical Manifestations
Farah Madhani-Lovely, MD
Pulmonary/Critical Care

Sarah Healy, MD
Pediatric Infectious Disease



Clinical Manifestations



Clinical Manifestations



TABLE 1

Proposed Reporting Language for CT Findings Related to 
COVID-19, Including Rationale, CT Findings and Suggested 
Reporting Language for each Category

Copyright © 2021 Wolters Kluwer Health, Inc. and/or its subsidiaries.  All rights reserved. 59

Radiological Society of North America Expert Consensus 
Statement on Reporting Chest CT Findings Related to COVID-19. 
Endorsed by the Society of Thoracic Radiology, the American 
College of Radiology, and RSNA - Secondary Publication

Simpson, Scott; Kay, Fernando U.; Abbara, Suhny; Bhalla, Sanjeev; 
Chung, Jonathan H.; Chung, Michael; Henry, Travis S.; Kanne, 
Jeffrey P.; Kligerman, Seth; Ko, Jane P.; Litt, Harold

Journal of Thoracic Imaging35(4):219-227, July 2020.

doi: 10.1097/RTI.0000000000000524

https://journals.lww.com/thoracicimaging/Fulltext/2020/07000/Radiological_Society_of_North_America_Expert.2.aspx


FIGURE 1

Typical CT imaging features for COVID-19. Unenhanced, 
thin-section axial images of the lungs in a 52-year-old man 
with a positive RT-PCR (A–D) show bilateral, multifocal 
rounded (asterisks) and peripheral GGO (arrows) with 
superimposed interlobular septal thickening and visible 
intralobular lines (“crazy-paving”). Routine screening CT for 
diagnosis or exclusion of COVID-19 is currently not 
recommended by most professional organizations or the 
US Centers for Disease Control and Prevention.

Copyright © 2021 Wolters Kluwer Health, Inc. and/or its subsidiaries.  All rights reserved. 60

Radiological Society of North America Expert Consensus 
Statement on Reporting Chest CT Findings Related to COVID-19. 
Endorsed by the Society of Thoracic Radiology, the American 
College of Radiology, and RSNA - Secondary Publication

Simpson, Scott; Kay, Fernando U.; Abbara, Suhny; Bhalla, Sanjeev; 
Chung, Jonathan H.; Chung, Michael; Henry, Travis S.; Kanne, 
Jeffrey P.; Kligerman, Seth; Ko, Jane P.; Litt, Harold

Journal of Thoracic Imaging35(4):219-227, July 2020.

doi: 10.1097/RTI.0000000000000524

https://journals.lww.com/thoracicimaging/Fulltext/2020/07000/Radiological_Society_of_North_America_Expert.2.aspx


Extrapulmonary Clinical Manifestations





Covid Long Hauler



Multidisciplinary Approach



Research trials – answer questions



Pediatric COVID-19

• Sara Healy, MD MPH; Pediatric Infectious Diseases



COVID-19 + Pediatrics

Feldstein LR et al. NEJM. June 2020. 



COVID-19 + Pediatrics

CDC. COVID-NET. 2020



COVID-19 + Pediatrics
• Treatment

• Supportive care
• Remdesivir
• Steroids

CDC. COVID-NET. 2020; Bhimraj A et al. IDSA. 2021.

~53% of Children <18 years old 
Hospitalized with COVID-19 had an 

Underlying Condition



COVID-19 + Pediatrics
• Treatment

• Supportive care
• Remdesivir
• Steroids

CDC. COVID-NET. 2020; Bhimraj A et al. IDSA. 2021.

Deaths by Age Group



COVID-19 + Pediatrics

Laws RL et al. Pediatrics. 2020

Secondary Infection Rates: Symptomatic Children Seem 
to Transmit SARS-CoV-2 Less than Adults

Children Exposed in the Household had Similar Risk 
of SARS-CoV-2 Infection as Adults



COVID-19 + Neonates
• In-utero vertical transmission is 

possible, but rare
• Post-delivery transmission

• ~2% neonates infected post-delivery (24-96 
hrs)

• Highest risk = closer onset of COVID-19 
infection in mom to delivery

• Hospitalization/NICU needs occur but are 
rare

• Evolution from separation to room-in
• Same rate of a positive PCR when simple 

infection prevention steps taken
• Infant testing

• 24 hrs of life and repeat at 48-72 hrs if still 
hospitalized

Perinatal COVID-19 Registry, AAP. 2021; Vardhelli V et al. Euro J Peds. 2021. 



COVID-19 + Pediatrics

Feldstein LR et al. NEJM. June 2020. 



Multisystem inflammatory syndrome 
in children (MIS-C)

Pouletty M et al. Annals of the Rheumatic Diseases. 2020. Feldstein LR et al. NEJM. 2020. CDC. MIS-C. 2021 



Multisystem inflammatory syndrome in 
children (MIS-C)

• Class 1 (n=203): “typical” MIS-C
• 98% serology positive
• 100% CV + 98% GI manifestations
• Markedly elevated lab markers of inflammation
• 84% admitted to ICU

• Class 2 (n=169): acute COVID-19/MIS-C combo
• 16% serology positive + 100% RT-PCR positive
• More respiratory involvement
• 62% admitted to ICU

• Class 3 (n=198): milder illness
• 97% serology positive + 36% RT-PCR positive
• Younger (median age ~6 years)
• Higher frequency of rash, mucocutaneous lesions
• 44% admitted to ICU

CDC. CDC Health Alert Network. 2020. ACR MIS-C Task Force. ACR. 2020. Godfred-Cato et al. MMWR. 2020 



Multisystem inflammatory syndrome in 
children (MIS-C)

CDC. CDC Health Alert Network. 2020. ACR MIS-C Task Force. ACR. 2020.  



Anticoagulation
Chris Rowan, MD
Cardiology



COVID Management
Cardiac Manifestations, Thrombosis and Statins

CHRIS ROWAN, MD, FACC



Thrombosis

• Objectives
• Basic Understanding and Biology

• Historical Perspective of Thrombosis in COVID
• WUHAN Data
• Initial US Data
• Itialian and new York Data

• Rationale
• Treatment Algorithm



J Am Heart Assoc. 2021 Feb 2; 10(3): e019650.

A, The interaction of the severe acute respiratory syndrome coronavirus‐2 (SARS‐CoV‐2) with endothelial cells (type II pneumocytes, glomerular capillary loops, and small intestine capillaries). 
Angiotensin‐converting enzyme 2 (ACE2) imbalance may promote susceptibility to the SARS‐CoV‐2 infection of these cell types. Furthermore, cell infection and induced inflammation in pericytes and endothelial 
cells may promote local apoptosis and potent inflammatory cytokines. B, Inflammatory process in the pulmonary alveoli, leading to pulmonary tissue edema and intravascular coagulopathy. C, Selection of 
thrombotic complications in COVID‐19 and their approximate frequency. D, Proposed intravascular thrombosis pathways leading to microvascular and macrovascular thrombosis complications. Because of the
potent local and systemic cytokine production, the platelets are activated and interact with neutrophils. The neutrophil extracellular trap (NET)osis process may also stimulate thrombin production and fibrin 
deposition. The excess of fibrin deposition and fibrinolysis shutdown lead to intravascular thrombosis and, finally, to clinical thromboembolic complications. The pointed black and continued black lines denote 
pathway connections, pointed red lines denote inhibition, and green arrows denote agonism. ACE‐I indicates angiotensin‐converting enzyme inhibitor; anti‐Xa, anti–factor Xa; AT1, angiotensin II receptor type 1; 
CAHA, COVID‐19–associated hemostatic abnormalities; D‐D, D‐dimer; DTI, direct thrombin inhibitor; IL, interleukin; LMWH, low‐molecular‐weight heparin; PAI‐1, plasminogen activator inhibitor I; PFD, fibrin 
degradation product; r‐tPA, recombinant tPA; TMPRSS2, transmembrane protease serine 2; tPA, tissue‐type plasminogen activator; TriS, synthesized trisulfated heparin; and UFH, unfractionated heparin. Data 
derived and visual presentation modeled from Bikdeli et al. 14

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7955431/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7955431/#jah35830-bib-0014


Basic Biology of COVID as it relates to 
thrombosis

• COVID S-protein 
attaches to ACE2 
receptor

• Ziegler et al, Cell: DOI: 10.1016/j.cell.2020.04.035 

• Highly expressed 
throughout the blood 
vessel walls

• Varga, Z,. Et al. Endothelial cell infection and endotheliitis
in COVID-19 The Lancet, March 20, 20202

• DOI: 10.1016/S0140-6736(20)30937-5



The ACE-2 Connection
• ACES converts angiotensin II into angiotensin (1-7)
• Angiotensin

• Potent vasoconstrictor
• Profibrotic
• Pro-inflammatory

• Angiotensin (1-7)
• Potent vasodilator 
• Antiapototic
• Antiproliferative

• Patients with CV disease have a dysregulated ACE/ACE2 balance
• Leads to downregulation of ACE2



ACE2

• ACE2 highly expressed in pulmonary and CV tissue
• Cells die by a highly inflammatory mechanism call 

pyroptosis
• Leads to high levels of IL-1b and IL-18
• Leads to endotheliitis



Thrombosis – Virchow’s Triad



Effect on Coagulation and Fibrinolysis

• COVID induces a state of CAHA (COVID associated 
hemostatic abnormalities)

• Most commonly leads to elevated d-dimer
• TEG studies

• Decrease time to fibrin formation
• Decrease in time clot formation
• Increase in clot strength
• Low lysis at 30 minutes  pathway of fibrinolysis is turned off



International Society on Thrombosis and 
haemostasis
• Consider hospitalization for:

• D-dimer over 3-4 times higher
• Prolonged PT
• Platelet count under 100
• Fibrinogen < 2.0 g/L







Thrombosis – The Wuhan Experience

• Observation of NICU in Tongji Hospital 
https://doi.org/10.1111/jth.14830

• 81 patients with COVID
• At one week 20(25%) had a DVT, of which 8 died

https://doi.org/10.1111/jth.14830


Wuhan data

• Criticism
• Use of prophylaxis for DVT was not reported and is 

generally not high
• Protect Study showed an 8-10% risk of DVT in ICU 

patients
• N Engl J Med 2011; 364:1305-1314

DOI: 10.1056/NEJMoa1014475





Zhou. The Lancet 2020 395: 
1054-1062



On to the Netherlands
Klok, et al. Incidence of thrombotic complications in critically ill ICU patients with COVID-19
Thrombosis Research https://doi.org/10.1016/j.thromres.2020.04.013

• 184 ICU COVID Positive Patients
• All patients received standard dose prophylaxis
• US Confirmed VTE noted in 31%

https://doi.org/10.1016/j.thromres.2020.04.013


On to the Netherlands



Anticoagulant treatment is associated with 
decreased mortality in severe coronavirus 
disease 2019 patients with coagulopathy

Journal of Thrombosis and Haemostasis, First published: 27 March 2020, DOI: (10.1111/jth.14817) 



Anticoagulant treatment is associated with 
decreased mortality in severe coronavirus 
disease 2019 patients with coagulopathy

Journal of Thrombosis and Haemostasis, First published: 27 March 2020, DOI: (10.1111/jth.14817) 



• Heparin products have been shown to bind to the 
COVID-19 spike proteins.  

• Additionally, treatment with heparin products has been 
shown to downregulate IL-6 activity.  

• Direct Oral Anticoagulants (DOAC) do not have this 
additional mechanism.  

• The risk of DVT/PE/Death continues after discharge.
Cohen at el. NEJM 368;6. 513
Tang, N., JTH 202. Doi:10.111?JTH.14817
Belouzard et al., PNAS, 2009 106(14), 5871-6.
De HAAN et al., J. Virol. 2005 Nov 79(22): 14451-14456.
Mummery et al. J. Immunol, 2000. 165(10), 5671-9.
Alexander, C., and the Magellan Investigators, NEJM 2013;368:513-23.



Recommendations
J Thromb Haemost. 2020;18:1859–1865











Pharmacological Therapy
Jessica Thompson, PharmD
Pharmacy Infectious Disease

Kevin Kuriakose, MD
Infectious Disease



Overview of IDSA COVID-19 Treatment Guidelines (v4.1.0)

Ambulatory Care Hospitalized: No 
Suppl O2

Hospitalized: spO2 < 
94% on room air

Hospitalized: Critical 
Disease

Hydroxychloroquine (HCQ) NA +++ +++ +++

HCQ + Azithromycin NA ++ ++ ++

Lopinavir + ritonavir NA +++ +++ +++

Corticosteroids NA + +++ +++

Tocilizumab NA NA + +

Convalescent Plasma NA Clinical Trial Clinical Trial Clinical Trial

Remdesivir NA + ++ ++

Famotidine NA + + +

Bamlanivimab + Etesevimab ++ NA NA NA

Bamlanivimab NA NA +++ NA

Baricitinib + Remdesivir NA NA ++ (if steroids 
contraindicated)

Baricitinib + Remdesivir + Steroids Clinical Trial NA NA NA

Ivermectin + NA + NA

Certainty of Evidence: + to ++++ Recommend Against Use Suggest Against Use Suggest Use Recommend Use



Recommended Treatments
Medications FDA Approval Status Proposed Mechanism of Benefit in COVID-19

Corticosteroids Approved for other 
indications

Immunomodulator that addresses the hyperinflammatory
state (i.e. ARDS, systemic inflammation) 

Tocilizumab Approved for other 
indications

A monoclonal anti-IL-6-receptor blocking antibody that 
may mitigate hyperinflammation

Remdesivir Approved for COVID-19 Antiviral that causes premature termination of RNA 
transcription (i.e. decreases viral replication)

Bamlanivimab + 
Etesevimab*

Not FDA approved; 
available via FDA 
Emergency Use 
Authorization (EUA)

Monoclonal neutralizing antibodies that may rapidly 
reduce viral load in the upper and lower airways and 
confer protection more rapidly than vaccine-induced 
immune response



Corticosteroids: RECOVERY (NEJM 2020)

• Randomized, open-label, multicenter 
UK study of 6,425 hospitalized pts

• Dexamethasone 6 mg IV or PO x 10 
d vs usual care

• Results: Dexamethasone reduced 
28-day mortality in patients 
requiring mechanical ventilation or 
oxygen

• No benefit if not requiring 
respiratory support



Corticosteroids: REACT (JAMA 2020) 



Tocilizumab
• 8 randomized clinical trials 

• 2 showed a mortality benefit; 6 showed no benefit

REMAP-CAP

RECOVERY

IDSA Guidelines 4.1.1



Tocilizumab
• 8 randomized clinical trials 

• 2 showed a mortality benefit; 6 showed no benefit

REMAP-CAP

RECOVERY

IDSA Guidelines 4.1.1



Tocilizumab: RECOVERY (medRxiv preprint)

• Randomized, open-label, multicenter study in the UK
• 4,116 hospitalized patients with clinical evidence of 

progressive disease (hypoxia and CRP ≥ 7.5 mg/dL)
• Tocilizumab 8 mg/kg IV vs usual care
• Results:

• Decreased 28-day mortality with tocilizumab (29 vs 33%, RR 0.86 
[0.77-0.96], p = 0.0066)

• Time from initial hospitalization to randomization: 2 days (IQR: 1-5)
• Time patients initially met criteria to randomization is unclear



Tocilizumab: REMAP-CAP(NEJM 2021)

• Randomized, open-label multicenter trial
• 803 adults patients within 24 hours of requiring organ support 

in the ICU 
• Organ support was high-flow O2, mechanical ventilation, or 

vasopressors)
• Results: Tocilizumab 8 mg/kg IV vs usual care

• More organ support-free days (adjOR 1.64 [95%CI 1.25-2.14])
• Higher in-hospital survival (adjOR 1.64 [95%CI 1.14-2.35]
• Median CRP at baseline was 13.6 mg/dL (IQR 79-208)
• Median time to enrollment 1.2 days (IQR 0.2-2.8)



Tocilizumab

• Studies that demonstrated a benefit
• Elevated CRP > 7.5 mg/dL plus oxygen support 
• Early administration in patients that met inclusion criteria

• Studies that did not demonstrate a benefit
• Small sample sizes
• Extended time from hospital admission to administration 
• Excluded patients on high-flow O2 or mechanical ventilation



Tocilizumab: Toxicities & Contraindications

• Known Toxicities
• Elevated liver enzymes
• Serious infections (e.g. TB, 

bacterial, and fungal infections)
• Bowel perforation
• Neutropenia and 

thrombocytopenia

• Contraindications (NIH)
• Recent biologic use
• AST > 5xULN
• High risk of GI perforation
• Uncontrolled infection
• ANC < 500
• Platelet < 50,000



Remdesivir

• 3 randomized clinical trials
• No RCT has demonstrated a mortality benefit

IDSA Guidelines 4.1.1



Remdesivir: ACTT-1 (NEJM 2020)

• RCT remdesivir vs placebo (N = 1,062)
• Primary outcome was time to recovery
• Results: 

• Remdesivir improved time to recovery (10 vs 15 day [rate ratio for 
recovery, 1.29; 95%CI 1.12-1.49; p <0.001)]

• Subgroup analysis
• Benefit was more pronounced in patients requiring supplemental oxygen
• No observed benefit in patients not receiving oxygen or patieints on high-flow 

oxygen, non-invasive mechanical ventilation, mechanical ventilation, or ECMO



Bamlanivimab+Etesevimab: BLAZE-1(FDA fact sheet)

• Phase 3, randomized, multicenter trial of 1,035 ambulatory 
patients with mild COVID-19 symptoms not requiring 
supplemental oxygen

• Bamlanivimab + etesevimab vs placebo
• Results

• Primary outcome: reduced COVID-19 related hospitalizations by 
day 29 (2% vs 7%, p <0.001)

• Secondary outcome: decreased mortality (0 vs 10 deaths, p 
<0.001) 



Renown’s Inpatient Treatment Algorithm 



Tocilizumab

Corticosteroids

Bamlanivimab + Etesevimab

Remdesivir

Reference: Siddiqi and Mehra 2020



(some) Ongoing US outpatient studies

• Fluvoxamine (Washington University)
• https://stopcovidtrial.wustl.edu/

• Metformin (University of Minnesota)
• https://covidout.umn.edu/

• Vitamin D (Brigham and Women’s)
• https://www.vividtrial.org/

• Ivermectin and doxycycline (Max Health, FL)
• (NCT number): NCT04729140

https://stopcovidtrial.wustl.edu/
https://covidout.umn.edu/
https://www.vividtrial.org/


Take Home Message

• The war against SARS CoV-2 is not over. It is FAR from 
over

• We are still learning and the information are constantly 
changing

• We should not be complacent on COVID restrictions
• Get VACCINATED!



renown.org
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