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COVID-19 Treatment: 
First, Do No Harm

January 22, 2021

Philip Robinson, MD, FIDSA
Co-Founder, Expert Stewardship

Medical Director of Infection Prevention, Hoag Hospital
Principal Investigator of COVID Research, Hoag Hospital

78 year-old male

• 1/1/21 symptoms

• 1/3/21 COVID+
• No supplemental 02

• 1/3/21 treatment:
• Dexamethasone
• Levaquin
• Hydroxychloroquine
• Ivermectin
• Vitamin C and D and Zinc

• 1/12/21 Admitted with respiratory failure requiring high-flow, 
hepatitis (LFT>10xULN) preventing Remdesivir use
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Observations:
• ~1/3 are on non-evidenced based 

therapies when admitted

• Some have toxicities related to those 
therapies

• Some therapies prevent use of 
evidenced based therapies

• Some therapies exclude patient from 
enrolling in a clinical trial

• Some have delayed admission to the 
hospital

• Based on pathophysiological principles
• Absence of supporting scientific data
• Future randomized trials are needed

https://www.amjmed.com/article/S0002-9343(20)30673-2/fulltext
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https://www.covid19treatmentguidelines.nih.gov/therapeutic-management/

Topics – Focus on the Outpatients

• Commonly prescribed outpatient 
treatments:
• Steroids, Antibiotics, Ivermectin, 

Vitamins, Zinc

• Evidence-based Guidelines

• New outpatient treatments
• Remdesivir (under investigation)
• Monoclonal antibodies (FDA EUA)

• Vaccine Update by Dr. Zahn

• Q&A
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Rationale: COVID-19 and Antibiotic Use

•Rationale for antibiotic use in patients with COVID-19 
based on experience with bacterial super-infection in 
influenza1

• Most studies report initial co-infection or secondary 
bacterial pneumonia in 11-35% of hospitalized patients.

• Most super-infections caused by Streptococcus 
pneumoniae & Staphylococcus aureus

1 Morens DM et al. JID 2008; 198 (7)

Influenza  ≠  COVID-19
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COVID-19 and Antibiotic Use

• No activity against viruses 
including SARS-CoV-2

• Increase the risk of MDRO

• Increase the risk of Cdiff

Courtesy of Ravina Kullar

Antibiotic use in COVID-19
• Panel recommends against antibiotic use in all patients with mild and 

moderate COVID-19, unless there is clinical suspicion of a bacterial 
infection

• Antibiotics should for the most part be reserved for those suffering 
from severe COVID-19 with suspected bacterial infection

• If empiric antibiotics are started they should be stopped once 
bacterial infection is determined to be unlikely

Clinical management of COVID-19. Interim Guidance. Geneva: World Health Organization; 27 May 2020.

Clinical management of COVID-19. Interim Guidance. Geneva: World Health Organization; 27 May 2020.
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What is the Incidence of Co-Infection in COVID?

• Rawson et al1:
• 72% of 2,010 COVID-19 patients received antibiotics in the hospital 
• Only 8% actually had a bacterial and fungal co-infection.

• Italy2:
• Among 16,654 patients who died of COVID-19, ‘superinfections’ were 

reported in 11% of cases.

• Wuhan3:
• 191 patients 
• 15% of patients developed secondary bacterial infections, and half of those 

who did died.
• Most common antibiotics used were respiratory quinolones.

1 Rawson TM, et al. Clin Infect Dis. 2020
2  https://www.epicentro.iss.it/coronavirus/bollettino/Report-COVID-2019_9_aprile.pdf
3 Zhou F, et al. The Lancet 2020; 395(10229): 1054-1062

Courtesy of Ravina Kullar

What is the Incidence of Co-Infection? (Continued)

• Meta-analysis by Lansbury et al1:
• 31 studies including 3834 patients 

• Overall, 7% of hospitalized COVID-19 patients had a bacterial co-infection

• A higher proportion of ICU patients had bacterial co-infections than patients 
in mixed ward/ICU settings 

• Most common bacteria: Mycoplasma pneumonia, Pseudomonas aeruginosa 
and Haemophilus influenzae

• High proportion of patients hospitalized with presumed COVID-19 are 
receiving antibiotics

• Bacterial infection less likely in outpatients with COVID-19

1Lansbury et al., Journal of Infection 2020.
1Lansbury et al., Journal of Infection 2020 Courtesy of Ravina Kullar

https://www.epicentro.iss.it/coronavirus/bollettino/Report-COVID-2019_9_aprile.pdf


1/23/2021

7

Early Antibiotic Use and COVID-19

• From April-May 2020 retrospectively reviewed patients intubated ICU 
patients with COVID-19

• 48 ICU patients; Median age 66.5 (IQR 60 -71)

• Antibiotics before ICU admission were administered in 40% (n = 19) 
of cases, in all cases the clinical indication was a suspected bacterial 
co-infection. 
• Most frequent antibiotic: amoxicillin/clavulanate (68%, n = 13)

• Mortality: 24% without antibiotics vs. 26% with antibiotics, P = 0.86

Pritchard et al. medRxiv October 2020  Courtesy of Ravina Kullar

Chloroquine or Hydroxychloroquine +/- Azithromycin
• Guidelines recommend against (AI) – last updated 10/9/2020

• Multiple Randomized Controlled Clinical trials (5) and Observational Studies (4)
• RECOVERY Trial (UK

• Open-label, randomized controlled trial
• 7,513 hospitalized participants
• No significant difference in 28-day mortality
• Trend toward longer hospitalization and increased risk of mechanical vent

• Brazil study
• Open-label, three-arm, randomized controlled trial
• 504 hospitalized participants with mild or moderate disease
• Neither hydroxychloroquine alone nor hydroxychloroquine plus azithromycin improved 

clinical outcomes at Day 15 after randomization among hospitalized patients with mild or 
moderate COVID-19

• New York Department of Health Study on Hydroxychloroquine With or Without 
Azithromycin (Observational Study) with 1438 hospitalized patients:   
combination of hydroxychloroquine and azithromycin may be associated with an 
increased risk of cardiac arrest 

References available here: https://www.covid19treatmentguidelines.nih.gov/
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Chloroquine or Hydroxychloroquine 

• Randomized Placebo-Controlled Trial of Hydroxychloroquine in 
OUTPATIENTS Adults with Early COVID-19
• Randomized, placebo-controlled trial in the United States and Canada 

enrolled participants with ≤4 days of symptoms that were compatible with 
COVID-19 and either laboratory-confirmed SARS-CoV-2 infection or high-risk 
exposure within the previous 14 days. 

• 423 participants (212 in the hydroxychloroquine arm and 211 in the placebo 
arm)

• No significant difference in outcome at Day 14
• Higher percentage of patients who received hydroxychloroquine experienced 

adverse events (mostly gastrointestinal) than patients who received placebo 
(43% vs. 22%; P < 0.001).

References available here: https://www.covid19treatmentguidelines.nih.gov/

https://www.acpjournals.org/doi/10.7326/m20-4207

Chloroquine or Hydroxychloroquine 

• Outpatient Open-Label Randomized Controlled Trial of 
Hydroxychloroquine in Adults with Mild COVID-19 (Spain)
• Laboratory confirmed SARS-CoV-2 infection and <5 days of mild symptoms

• 293 patients (157 control group; 139 in the hydroxychloroquine group)

• no significant difference in viral load reduction

• no difference in the risk of hospitalization

• no difference in time to symptom resolution

• A higher percentage of participants in the hydroxychloroquine arm than in the 
control arm experienced adverse events during the 28-day follow-up period 
(72% vs. 9%).

References available here: https://www.covid19treatmentguidelines.nih.gov/

https://pubmed.ncbi.nlm.nih.gov/32674126/
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• Panel Recommendation:  insufficient data to 
recommend either for or against the use of ivermectin 
for the treatment of COVID-19.  Updated 1/14/2021.

• FDA-approved antiparasitic drug – NO EUA for COVID
• Inhibitor of nuclear transport proteins (Importin)
• In vitro replication of SARS-CoV-2
• PK/PD studies:  need 100-fold higher doses than those 

approved for human use to achieve concentrations 
needed for this activity

• Some clinical studies showed no benefits or worsening 
of disease after ivermectin use

• Some studies have shown  shorter time to resolution, 
reduction in inflammatory markers and shorter time to 
viral clearance.

• Most of the studies reported to date had incomplete 
information and significant methodological limitations, 
which make it difficult to exclude common causes of 
bias. The effect of STEROIDS likely confounding.

• Which patients?  When during their disease?
References available here: https://www.covid19treatmentguidelines.nih.gov/

Risks:  
Severe skin rash
GI upset
Facial or limb swelling 
Neurologic adverse events 
Hypotension
Liver injury (hepatitis)
Drug shortages

Vitamin C, D and Zinc
• There are insufficient data to recommend either for or against the 

use of vitamin C and vitamin D for the treatment of COVID-19 in non-
critically ill patients.

• The COVID-19 Treatment Guidelines Panel (the Panel) recommends 
against using zinc supplementation above the recommended dietary 
allowance for the prevention of COVID-19, except in a clinical trial

• Risks for Vit C/D:  drug interactions, absorption of medications that 
bind with polyvalent cations, side-effects and cost

• Risks for Zinc:  reversible hematologic defects (i.e., anemia, 
leukopenia) and potentially irreversible neurologic manifestations 
(i.e., myelopathy, paresthesia, ataxia, spasticity)

https://www.covid19treatmentguidelines.nih.gov/adjunctive-therapy/zinc/
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Mortality reduction not demonstrated
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$3,120 for 5 days

Study to Evaluate the Efficacy and Safety of 
Remdesivir (GS-5734™) Treatment of Coronavirus 
Disease 2019 (COVID-19) in an Outpatient Setting
ClinicalTrials.gov Identifier: NCT04501952

NNT about 15
No mortality benefit

http://pi.lilly.com/eua/bamlanivimab-eua-factsheet-hcp.pdf

NIH guidelines:  Insufficient data for or against
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How to I get Monoclonal Antibodies for my Patients?

• Emergency rooms and infusion centers

• Skill Nursing Facilities (SNF), Program of All-Inclusive Care for the 
Elderly (PACE), Prisons are ideal settings:  
• high prevalence of high risk patients
• tested frequently resulting in early diagnosis

• Medical directors or other authorized prescribers can order

• Specialty pharmacies receiving state allocations (1/19/2021):  Pacific 
West Pharmacy, Skilled Nursing Pharmacy, Consonus Pharmacy 
Services, AlixaRx, Pharmerica, Citrus Pharmacy, Ron’s Pharmacy, 
OmniCare, AmeriPharm, CareKinesis and Premier Pharmacy Services 
and Owens Pharmacy (12)

• Medical and Health Operational Area Coordinators (MHOACs)
Source:  CDPH Weekly Facility COVID-19 Update Call, January 19, 2021
More information here:  https://www.cdph.ca.gov/Programs/CID/DCDC/Pages/Guidance.aspx -- look in “OTHER”

https://shea-
online.org/images/priority-
topics/OWS_MAB__playbook_
10Nov20.pdf

https://www.cdph.ca.gov/Programs/CID/DCDC/Pages/Guidance.aspx
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https://www.covid19treatmentguidelin
es.nih.gov/therapeutic-management/
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https://www.covid19treatmentguidelines.nih.gov/therapeutic-management/

Outpatient 
Care is 
Supportive

• Reassurance, respiratory monitoring and 
symptom control

• Consider monoclonal antibody

• Consider clinical trial

• Criteria for ED/PCP/UC/Admission:
• Severe dyspnea (dyspnea at rest, and interfering 

with the ability to speak in complete sentences) 
• Oxygen saturation on room air of ≤90 percent, 

regardless of severity of dyspnea 
• Concerning alterations in mentation (eg, 

confusion, change in behavior, difficulty in 
rousing) or other signs and symptoms of 
hypoperfusion or hypoxia (eg, falls, hypotension, 
cyanosis, anuria, chest pain suggestive of acute 
coronary syndrome)
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Thank You


