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Objectives 

• Discuss the clinical stages and presentation of 
COVID-19 

• Become familiar with therapies currently in use or 
in development for COVID-19 

• Discuss the treatment options of COVID-19 
patients 

 

 



• HIPAA Disclaimer – All patient information and identifiers have been 
altered or removed or from published studies 

• Any similarities to real patient cases are purely coincidental 

• Financial Disclosures – none 

• Disclaimer –This presentation is purely for educational purposes 

• No part of this presentation may be recorded, 
reproduced or distributed without permission of the 
presenter 

 

CME Disclaimers & Disclosures 



COVID-19 Background 

• Virus origin 
• SARS-CoV-2 identified in Wuhan, Hubei Province, China, in 

December 2019 
• Thought to transmitted to humans from animals sold illegally 

markets 
• SARS-CoV-2 is thought to be similar to other coronavirus in 

bats  

• There is likely an intermediate host 
• Pangolin 
• Scaly anteater, which is illegally trafficked 

 



https://www.ashp.org/-/media/assets/pharmacy-practice/resource-centers/Coronavirus/docs/ASHP-

COVID-19-Evidence-Table.ashx 

 



https://covid19treatmentguidelines.nih.gov/ 



NON FDA APPROVED 
•You hear of some agents here first BUT 

•This is informational only 

•None are FDA Approved for COVID-19 

•NOT RECOMMENDING ANY OF THESE 
THERAPIES  

•SHOULD NOT BE USED OUTSIDE OF 
CLINICAL TRIALS  



Time Dated Material  

Data as of 06/01/20* 

Changing ALL THE TIME 

Please note many of suggested medications  
Are in current clinical trials  
 
Many are NOT randomized control trials 
 
Many of studies are preliminary and published online to get 
Information out but increases risk  
 
Many agents being used based on theoretical or 
in vitro activity 
 
THIS LECTURE IS INFORMATIONAL ONLY 
 
ALL OF THESE AGENTS SHOULD BE USED IN CLINICAL TRIALS 
ONLY IF AT ALL  
*Efforts made to have most up to date but new data may be available 

 



https://www.kff.org/coronavirus-covid-19/issue-brief/communities-of-color-at-higher-risk-for-health-and-

economic-challenges-due-to-covid-19/ 



Great Plague of London 1665-1666 

https://www.history.com/topics/middle-ages/pandemics-timeline 



https://www.washingtonpost.com/health/2020/03/10/social-distancing-coronavirus/ 



https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0180545 



https://jamanetwork.com/journals/jama/fullarticle/2764727 



COVID-19 

• Enveloped positive sense RNA coronavirus  

• Spike protein binds to angiotensin-converting enzyme-2 
(ACE2) receptor 

• ACE2 in multiple types of cells 
• Type II alveolar cells 

• Intestines, kidney, heart, and blood vessels 

• Incubation period ranges from 1 to 14 days  

• Typically 4 to 5 days 

• Onset and duration of viral shedding is currently unknown 

 



 
Are patients with hypertension and diabetes mellitus at 

increased risk for COVID-19 infection? 
Fang L, et al. 

Published:March 11, 2020DOI:https://doi.org/10.1016/S2213-2600(20)30116-8 

 

https://doi.org/10.1016/S2213-2600(20)30116-8
https://doi.org/10.1016/S2213-2600(20)30116-8
https://doi.org/10.1016/S2213-2600(20)30116-8
https://doi.org/10.1016/S2213-2600(20)30116-8
https://doi.org/10.1016/S2213-2600(20)30116-8


https://www.nejm.org/doi/pdf/10.1056/NEJMsr2005760 



ACE Inhibitors and ACE Receptor 
Blockers (ARBs) 

 
• ACEIs and ARBs increase expression of ACE2 receptors 

• This could increase the risk of infection 

• Some suggest these medications may be protective 

• Increased mortality with hypertension and diabetes  

• Clinical Data has some data showing beneficial and other 
showing worse outcomes 

• The European, Canadian, and United States cardiovascular 
societies and others do not currently recommend 
discontinuing these medications in patients 



https://jamanetwork.com/journals/jamacardiology/fullarticle/2765695?guestAccessKey=ab9ada9a-e796-4ae8-891c-
4bb318235c24&utm_source=For_The_Media&utm_medium=referral&utm_campaign=ftm_links&utm_content=tfl&utm_term=050520 



https://jamanetwork.com/journals/jamacardiology/fullarticle/2765049 



NSAIDs 

• Similar to ACEIs and ARBs  

• NSAIDs may increase expression of ACE2 receptors 

• NSAIDs have been suggested to prolong illness and 
result in recurrence of acute respiratory tract infections 

• Currently no data on effect of NSAIDs in COVID-19 

• WHO initially recommended against use 

• As of March 18th, 2020, the official WHO Twitter feed 
does not recommend against the use of ibuprofen 

• May consider using acetaminophen as initial antipyretic 

 



Risk Factors 

•Patients with underlying comorbidities tend to 
have a more severe clinical course. In particular, 
patients with the following have had more 
severe courses 
• Cardiovascular disease 

• Hypertension 
• CAD 

• Pulmonary disease 
• Diabetes 

 



Laboratory Abnormalities 

• Lymphocytopenia is present in 70%-80% of patients 
• Patients with more severe disease tend to have more prominent lymphocytopenia and leukopenia 

• Prolonged prothrombin time  

• Elevated lactate dehydrogenase 

• Elevated ferritin 

• Thrombocytopenia 

• Elevated C-reactive protein  

• D-dimer is elevated in a significant percentage of patients with 
COVID-19 

• Levels over 2500 ng/mL have been associated with poor prognosis 

 



Inflammatory Markers 

https://www.jhltonline.org/article/S1053-2498(20)31473-X/fulltext 



Pulmonary Presentation 

• Dyspnea may be a sign of more severe illness 
• Data from China shows often patients with dyspnea at admission 

later developed severe disease 

• However, dyspnea was present in only 15% that never developed 
severe disease 

• Severe hypoxia but tolerate well 
• HAPE? No not same 

• Severe cases progress to acute lung injury about 15%  
• May occur up to 12 days after symptom onset 

 

 

 



Pulmonary Presentation 

•Pneumonia 
• Bilateral patchy infiltrates  

• Antibiotics? Generally used 

•Acute Respiratory Disease Syndrome?  
• Different types of patients 

•Pulmonary embolism 



Thrombotic Complications 

• Thrombotic complications are common in critically ill COVID-19 patients 

• Pulmonary embolism 

• Venous thromboembolism 

• Extremities 

• Thrombosed small vessels 

• Arterial thrombosis less common 

• Anticoagulation and thrombolysis 
• There are reports of critically ill patients treated with heparin apparently 

having a better prognosis than non-treated patients 
• Thrombolysis 
• The non-random nature of the study and other methodological issues make 

extrapolation of this data unclear.  

 



https://www.medscape.com/viewarticle/929345 

In a rapid communication to be published online April 

29 in the New England Journal of Medicine, 

investigators report five cases of large vessel stroke 

over a 2-week period in COVID-19 patients under 

age 50 years 

 

This represents a sevenfold increase in what would 

normally be expected 

 

The five cases had either no, or mild, COVID-19 

symptoms 

 

"It's been surprising to learn that the virus appears to 

cause disease through a process of blood clotting," 

Oxley told Medscape Medical News. 

 



Asthma and COPD Increased Risk? 

• Asthma may not increase risk of COVID or complications 

• Could be not enough data to demonstrate risk of having asthma 

• CDC does consider moderate to severe asthma a risk factor 

• COPD data mixed with some data showing increased risk of 
more severe disease and death and other data showing no 
increased risk 

• However, patients with either asthma or COPD with COVID 
or suspected COVID present with an exacerbation including 
beta-agonists and steroids should be used at regular doses 
if the indication is for the asthma or COPD exacerbation 

 



https://onlinelibrary.wiley.com/doi/epdf/10.1111/all.14238 



https://erj.ersjournals.com/content/erj/early/2020/03/17/13993003.00547-2020.full.pdf 



https://www.mja.com.au/system/files/2020-

04/Preprint%20Brewster%20updated%201%20April%202020.pdf 



Albuterol 

• Nebulized medications, eg, albuterol 

• There is a theoretical risk of viral spread with nebulized 
medications.  

• Limited data related to viral transmission of SARS-CoV 
with nebulized medications showed conflicting results 

• Metered-dose inhalers should be used as an alternative 
in patients with suspected or confirmed COVID-19 

• Can consider parenteral medications eg, terbutaline, 
epinephrine but need to use with caution 

 

 



https://www.nature.com/articles/s41569-020-0360-5 



Cardiovascular 

• Acute cardiac injury with elevated troponin seen 

• Abnormal EKGs and echocardiography in severe cases 

• Acute coronary syndrome seen 
• May be from inflammatory response causing plaque rupture 

• May be from hypercoagulable state 

• Influenza has increased risk for acute myocardial infarction 

• PCI recommended over thrombolytics 

• Myocarditis 

• Pericarditis 

• Myopathy 



https://pubs.rsna.org/doi/10.1148/radiol.2020201187 



Neurologic and Gastrointestinal 

• Neurologic  
• Altered mental status and encephalopathy reported 

• Acute necrotizing encephalopathy in COVID-19 patients has 
also been reported with influenza and other viral illnesses, 
which may be secondary to cytokine storm 

• Gastrointestinal  
• Preliminary, non-peer reviewed data from a Chinese study 

noted that digestive symptoms (anorexia, diarrhea, vomiting, 
and abdominal pain) were common 

 



Chloroquine and Hydroxychloroquine 

• Anti-malarials with immuno-modulatory activity and may 
have anti-inflammatory benefits  

• Increases pH of cytoplasm 

• Decreases virus binding to cell 

• Decreases virus replication 

• in vitro activity against MERS, COVID-19 

• Concerns with QTc prolongation and retinopathy 
• Electrolyte abnormalities, congenital, drug interactions 

• Acute poisonings very dangerous 



 

https://jamanetwork.com/journals/jama/fullarticle/2764727 



Azithromycin 

• Azithromycin is a macrolide antibiotic with some 
antiviral and anti-inflammatory effects 

• in vitro activity against H1N1, Zika 

• Suggested to be synergistic with 
hydroxychloroquine 

• Drug shortages affecting ability to treat CAP 

• QTc prolongation  





Hydroxychloroquine and Azithromycin 

• 26 patients varying severity of illness treated with 
hydroxychloroquine compared to 16 controls 

• 6 patients in the control arm also received azithromycin 

• Notably, this study did not assess clinical benefit 

• Viral clearance on day 6 of treatment was noted to be: 
• 100% in the hydroxychloroquine and azithromycin group (6 

patients) 
• 57% in the hydroxychloroquine group 
• 12.5% in the control group 

 



https://www.medrxiv.org/content/10.1101/2020.04.10.20060558v1.full.pdf 



https://www.medrxiv.org/content/10.1101/2020.04.16.20065920v2.full.pdf 



https://www.nejm.org/doi/pdf/10.1056/NEJMoa2012410?articleTools=true 



www.thelancet.com Published online May 22, 2020 https://doi.org/10.1016/S0140-6736(20)31180-6 



https://jamanetwork.com/journals/jama/fullarticle/2766117 



What About Zinc? 

• Binds with RNA-dependent RNA polymerase  

• Theory cannot make more viral proteins 

• Increase pH facilitates 

• Excessive doses can cause copper deficiency 

• Magnesium? 

 



https://www.fda.gov/drugs/drug-safety-and-availability/fda-cautions-against-use-hydroxychloroquine-or-

chloroquine-covid-19-outside-hospital-setting-or 





Remdesivir 

• Investigational anti-viral agent 

• Has in vitro and in vivo activity against Ebola, MERS, 
SARS and in vitro against COVID-19 

• No longer providing for compassionate use ie, clinical 
trials 

• Nucleotide analog inhibits RNA-dependent RNA 
polymerase 

• Safety not established 



This article was published on May 22, 

2020, at NEJM.org. 

DOI: 10.1056/NEJMoa2007764 



https://www.nejm.org/doi/full/10.1056/NEJMoa2001282 



Lopinavir/Ritonavir 

• FDA approved for treatment of HIV 
• in vitro activity against other novel coronaviruses by 

inhibiting 3-chymotrypsin-like protease 
• Has been used clinically in SARS and MERS 

• Thought would be of most benefit early, 7-10 days, during 
peak viral replication 

• NEJM study199 adult patients with severe COVID-19, 
lopinavir-ritonavir had no observed benefit 

• Although unknown if could be beneficial in different 
subgroups or different regimens 



https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(20)31042-4/fulltext 



Ribavirin 

• Antiviral guanine analog inhibits viral RNA-dependent RNA 
polymerase 

• Has in vitro activity against SARS but required high 
concentrations 

• Did not show clinical benefit in SARS or MERS 

• Severe dose-dependent hematologic toxicity eg, hemolytic 
anemia 

• More than 60% of patients required blood transfusion 
• Elevated transaminases 

• Probably not beneficial, possibly as combination 



 

https://jamanetwork.com/journals/jama/fullarticle/2764727 





Ostemalivir 

• Oseltamivir neuraminidase inhibitor 

• Antiviral properties against influenza viruses 

• COVID-19 has overlapping features of influenza 

• First described in influenza season 2019 

• Patients treated for suspected flu 

• Widely used in China but not shown to be clinically 
beneficial 

• No data to support use in COVID-19 

 



https://ccforum.biomedcentral.com/track/pdf/10.1186/s13054-019-2395-8 

https://ccforum.biomedcentral.com/track/pdf/10.1186/s13054-019-2395-8
https://ccforum.biomedcentral.com/track/pdf/10.1186/s13054-019-2395-8
https://ccforum.biomedcentral.com/track/pdf/10.1186/s13054-019-2395-8
https://ccforum.biomedcentral.com/track/pdf/10.1186/s13054-019-2395-8
https://ccforum.biomedcentral.com/track/pdf/10.1186/s13054-019-2395-8
https://ccforum.biomedcentral.com/track/pdf/10.1186/s13054-019-2395-8
https://ccforum.biomedcentral.com/track/pdf/10.1186/s13054-019-2395-8


https://www.thelancet.com/pdfs/journals/lanres/PIIS2213-2600(19)30417-5.pdf 



https://www.sccm.org/getattachment/Disaster/SSC-COVID19-Critical-Care-Guidelines.pdf?lang=en-US 





Corticosteroids 

• Previous experience use in influenza, MERS and SARS  

• Steroids in viral pneumonias  
• Potential harm  

• Prolonging viremia, increasing virus shedding and delaying  viral clearance, ultimately 
increasing the risk of mortality 

• Methylprednisolone 
• May be a mortality benefit for COVID-19 with ARDS treated with 

methylprednisolone. 

• Current evidence should be interpreted with caution: data are from one small 
study that examined the sickest patients. 

• For adults with COVID-19 and refractory shock, some data suggests 
low-dose corticosteroid therapy (“shock-reversal”) over no 
corticosteroid therapy 



Corticosteroids 

SSCCM Recommendations 

• In mechanically ventilated adults with COVID-19 and 
respiratory failure (without ARDS), do not recommend 
routine use of systemic corticosteroids (weak 
recommendation, low quality evidence) 

• In mechanically ventilated adults with COVID-19 and 
ARDS, suggest using systemic corticosteroids, over not 
using corticosteroids (weak recommendation, low 
quality evidence) 

 

 

https://www.sccm.org/getattachment/Disaster/SSC-COVID19-
Critical-Care-Guidelines.pdf?lang=en-US 

https://www.sccm.org/getattachment/Disaster/SSC-COVID19-Critical-Care-Guidelines.pdf?lang=en-US
https://www.sccm.org/getattachment/Disaster/SSC-COVID19-Critical-Care-Guidelines.pdf?lang=en-US
https://www.sccm.org/getattachment/Disaster/SSC-COVID19-Critical-Care-Guidelines.pdf?lang=en-US
https://www.sccm.org/getattachment/Disaster/SSC-COVID19-Critical-Care-Guidelines.pdf?lang=en-US
https://www.sccm.org/getattachment/Disaster/SSC-COVID19-Critical-Care-Guidelines.pdf?lang=en-US
https://www.sccm.org/getattachment/Disaster/SSC-COVID19-Critical-Care-Guidelines.pdf?lang=en-US
https://www.sccm.org/getattachment/Disaster/SSC-COVID19-Critical-Care-Guidelines.pdf?lang=en-US
https://www.sccm.org/getattachment/Disaster/SSC-COVID19-Critical-Care-Guidelines.pdf?lang=en-US
https://www.sccm.org/getattachment/Disaster/SSC-COVID19-Critical-Care-Guidelines.pdf?lang=en-US
https://www.sccm.org/getattachment/Disaster/SSC-COVID19-Critical-Care-Guidelines.pdf?lang=en-US
https://www.sccm.org/getattachment/Disaster/SSC-COVID19-Critical-Care-Guidelines.pdf?lang=en-US


 





What is Role of IL6 in COVID? 

• When virus infects cell eg, in alveolus starts cascade of 
proinflammatory chemicals eg, interleukins, TNF, 
interferons 

• In COVID IL6 is predominant interleukin 

• Makes blood vessels more permeable leading to cytokines 
moving into blood stream and increased pro inflammatory 
response 

• Cytokine release syndrome “cytokine storm” 

• Clinically see fever, hypotension, tachycardia, capillary leak, 
ARDS, MSOF 

 



Tocilizumab 

• Humanized monoclonal antibody specific for IL6 
receptor blocks IL6 binding and systemic response 

• FDA approved for  
• Giant cell arteritis 

• Rheumatoid arthritis 

• Cytokine release syndrome 

• Adverse effects 
• Increased risk of infections 

• Hepatotoxicity 

• Leukopenia, thrombocytopenia 

 



https://www.medrxiv.org/content/10.1101/2020.03.30.20048058v1.full.pdf 

https://www.medrxiv.org/content/10.1101/2020.03.30.20048058v1.full.pdf


Tocilizumab 

• Studies from China 

• Recent meta analysis, non peer-reviewed 

• Six studies included, 4 retrospective, 2 prospective, non 
randomized or controlled 

• Tocilizumab showed clinically and mortality benefit 

• All receiving other therapies but not uniform 

• Questions about selection bias 

• Promising 

 



Janus Kinase (JAK) Inhibitors 

https://www.thelancet.com/action/showPdf?pii=S0140-
6736%2820%2930304-4 

https://www.thelancet.com/action/showPdf?pii=S0140-6736(20)30304-4
https://www.thelancet.com/action/showPdf?pii=S0140-6736(20)30304-4
https://www.thelancet.com/action/showPdf?pii=S0140-6736(20)30304-4
https://www.thelancet.com/action/showPdf?pii=S0140-6736(20)30304-4
https://www.thelancet.com/action/showPdf?pii=S0140-6736(20)30304-4


How can these be beneficial in 
COVID? 

• COVID-19 binds to ACE2 receptor enters cell through 
endocytosis 

• There are regulators of endocytosis including AP2 Associated 
Protein Kinase 1 (AAK 1) and G-Associated Kinase  

• Baricitinib FDA-approved oral JAK inhibitor used in the 
treatment of rheumatoid arthritis 

• In addition to being a JAK inhibitor baricitinib inhibits AAK 1 and GAK 

• By blocking both kinases can block entry into cell and 
intracellular assembly of viral proteins 

 



What about JAK Inhibition and 
COVID? 

 
• JAK 1/JAK intracellular tyrosine kinase mediates cytokine 

signaling leading to inflammation  

• Baricitinib and another JAK inhibitor ruxolitinib block JAK 
1/JAK 2 preventing cytokine signaling 

• This is thought to be of benefit as prevents cytokine storm 
but not specific like ILR6 antagonists 

• May be of benefit a prevents more types of cytokines  
• There are concerns some cytokines eg, IFN alpha may be 

beneficial and should not be blocked 

 
 



https://www.thelancet.com/journals/lanrhe/article/PIIS2665-9913(20)30127-2/fulltext 





 

IVERMECTIN

https://www.sciencedirect.com/science/article/pii/S01663542
20302011 

https://www.sciencedirect.com/science/article/pii/S0166354220302011
https://www.sciencedirect.com/science/article/pii/S0166354220302011


IVERMECTIN 
In vitro Studies 

Positive Sense RNA 

• West Nile 
• Dengue (in vivo, but not clinical) 
• SARS 
• MERS 
• SARS CoV-2 ? 
• Zika 
• Chikungunya  
• HIV 
• Hep C 

 

Negative Sense RNA 

• Ebola 
• Hanta 
• Newcastle (avian) 
• Influenza (in vivo) 
 

 



https://ccforum.biomedcentral.com/articles/10.1186/s13054-
019-2395-8 



Colchicine 

• Inhibitor of microtubule polymerization and leukocyte 
infiltration used for gout and pericarditis 

• Anti-inflammatory action may be beneficial for COVID 

• NLRP3 inflammasome inhibitor 

• Colchicine inhibits inflammasome 
• Inhibits P2X7 receptor activation  
• Inhibits ASC polymerization 
• Decreases interleukin production 
• Unknown if this is beneficial or detrimental 





Melatonin 

• Anti-oxidant 

• Anti-inflammatory 

• Safe 

• May decrease interleukin  

• Inhibits pro-interleukins 

• Unknown if this is beneficial or detrimental 



Famotidine 



https://jamanetwork.com/journals/jama/fullarticle/2763983 



Passive Immunity 

•Have large amount of experience with 
passive immunity  
• Including animal exposures 

•Rabies immunoglobulin (Human) 

•Rattlesnake antivenom (horse, sheep) 

•Convalescent plasma for infections 
 



Convalescent Plasma 

• Immunoglobulins from recovered person to 
infected person 

•Passive immunity 

•Prophylactically 

•Treatment 

•Has been used for over one hundred years 
 



How Does Convalescent Plasma Work 

• Recovered person donates blood 

• Plasma containing IgG antibodies removed from whole blood 

• Administer to infected person  
• does not have enough or any IgG of own  

• IgG ideally neutralizes the virus  
• may have other actions 

• Though short-lived may allow ill person to clinically improve 

potential role in high-risk patients following exposure 



Why Should We Consider Convalescent 
Plasma in COVID? 

• SARS-CoV2 is a novel virus  

• Humans do not have immunity until exposed and 
recovered 

• No current proven medical therapies or vaccines 
available 

• Large number of critically-ill patients making 
convalescent plasma an attractive potential therapy 

 



History of Convalescent Plasma 

•First used in late 1890s sporadically 

•Given in Spanish Influenza in early 1900s 

•Has been used in measles, mumps, polio, 
others  

•More recent use in H1N1 influenza and Ebola 

•Has also been used for other coronaviruses 
• including SARS and MERS 

 

 



JAMA 
Treatment of 5 Critically Ill Patients with COVID-19 with 

Convalescent Plasma 

• Case series of five patients 

• Patients had lab confirmation of COVID-19 

• Three men, two women, ages 36-73 years, on 
mechanical ventilation 

• All received other therapies including antivirals 

• Had clinical improvement and decreased viral load 

• Caveat: small numbers, not randomized, one institution 
JAMA published online March 27, 2020 

Doi:10.1001/jama.2020.4783 



https://onlinelibrary.wiley.com/doi/pdf/10.1002/jmv.25961 



Are There Risks With Administration of 
Convalescent Plasma? 

• Lack of large randomized controlled trials 

• As blood product risk of transmission of blood-borne 
pathogens to receiving patient 

• Widespread screening of pathogens greatly reduces this risk 

• May impair recipients ability to fight infection over long term 

• Serum sickness  

• Transfusion reactions  

 



How Does Covid-Recovered 
Patient Donate or Clinician 

Obtain Convalescent Plasma? 

• https://www.redcrossblood.org/do
nate-blood/dlp/plasma-donations-
from-recovered-covid-19-
patients.html 



ClinicalTrials.gov 

As of 06/01/20 

 

https://clinicaltrials.gov/ct2/results?recrs=ab&cond=covid-19&term=&cntry=US&state=&city=&dist= 



Conclusion 

• COVID-19 complex disease 

• No widespread immunity 

• Many medications being considered but none proven or 
FDA approved 

• These agents should be used only as part of clinical 
trials 

• Data changing all the time 

• Refer to websites CDC, ASHP, WHO, FDA 



https://covid19treatmentguidelines.nih.gov/ 



https://covid19treatmentguidelines.nih.gov/whats-new/ 



 

https://covid19treatmentguidelines.nih.gov/whats-new 



 


