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Mild to Moderate Illness (O2 saturation >94% on room air) 
 Supportive measures only 

 Patients without hypoxia do not qualify for remdesivir under the Emergency Use Authorization 
(page 2) 

 Preliminary data indicate that dexamethasone/corticosteroids may be harmful in patients not 
requiring oxygen support (page 4) 

 

COVID-19 Antiviral and Anti-Inflammatory Therapeutics 

From: Lee Health Antimicrobial Stewardship Program 
To: Lee Health Physicians and Advanced Providers (intended for inpatient use) 
 
Updated National Treatment Recommendations and Literature Summaries: 

 NIH: https://www.covid19treatmentguidelines.nih.gov/introduction/  

 IDSA Guidelines on the Treatment and Management of Patients with COVID-19: 

https://www.idsociety.org/practice-guideline/covid-19-guideline-treatment-and-management/  

 ASHP Document for Assessment of Therapeutic Evidence: https://www.ashp.org/-

/media/assets/pharmacy-practice/resource-centers/Coronavirus/docs/ASHP-COVID-19-Evidence-

Table.ashx 

 CDC: https://www.cdc.gov/coronavirus/2019-ncov/hcp/clinical-guidance-management-

patients.html  

 WHO: https://www.who.int/publications-detail/clinical-management-of-severe-acute-

respiratory-infection-when-novel-coronavirus-(ncov)-infection-is-suspected  

 

Therapeutic Agents 

  

 

   

 

Hydroxychloroquine is not recommended by NIH treatment guidelines. The previously issued 
Emergency Use Authorization for hydroxychloroquine has been rescinded by the FDA. Several 
prospective, randomized controlled trials of hydroxychloroquine have failed to show benefit. 

 

Severe Illness (O2 saturation ≤94% on room air, requiring O2 support or mechanical ventilation) 

 If remdesivir available, ID consult to evaluate (page 2) 

 For patients requiring O2 support/mechanical ventilation, consider dexamethasone 6mg/day (PO 

or IV) x 10 days (stop at discharge, if discharged sooner) (page 4)  

Experimental therapies for severe illness (mechanical ventilation in place/impending) 

 Tocilizumab is not routinely recommended for COVID-19 patients at this time due to lack of 

prospective data supporting efficacy in COVID-19 and potential for bacterial or fungal 

superinfection. Use of tocilizumab within Lee Health requires ID and pulmonology/ICU 

consultation and approval as well as review by ID pharmacist. Safety and efficacy of tocilizumab 

in patients who have received dexamethasone is unknown (page 5). 

https://www.covid19treatmentguidelines.nih.gov/introduction/
https://www.idsociety.org/practice-guideline/covid-19-guideline-treatment-and-management/
https://www.ashp.org/-/media/assets/pharmacy-practice/resource-centers/Coronavirus/docs/ASHP-COVID-19-Evidence-Table.ashx
https://www.ashp.org/-/media/assets/pharmacy-practice/resource-centers/Coronavirus/docs/ASHP-COVID-19-Evidence-Table.ashx
https://www.ashp.org/-/media/assets/pharmacy-practice/resource-centers/Coronavirus/docs/ASHP-COVID-19-Evidence-Table.ashx
https://www.cdc.gov/coronavirus/2019-ncov/hcp/clinical-guidance-management-patients.html
https://www.cdc.gov/coronavirus/2019-ncov/hcp/clinical-guidance-management-patients.html
https://www.who.int/publications-detail/clinical-management-of-severe-acute-respiratory-infection-when-novel-coronavirus-(ncov)-infection-is-suspected
https://www.who.int/publications-detail/clinical-management-of-severe-acute-respiratory-infection-when-novel-coronavirus-(ncov)-infection-is-suspected
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Clinical Data and Drug Information for Therapeutic Agents 

1. Remdesivir 

COVID-19 Guideline Recommendations: Remdesivir 

NIH IDSA 

Recommends remdesivir for patients who are 
hospitalized with severe COVID-19 (SpO2 <=94% 
on room air, requiring O2 supplementation or 
mechanical ventilation)30 

Suggests remdesivir for severe COVID-19 
patients. Suggests 5 days rather than 10 days’ 
treatment for patients not requiring mechanical 
ventilation.22 

 
NIH = National Institutes of Health; IDSA = Infectious Diseases Society of America 

Remdesivir is an investigational nucleotide analogue agent that has been studied in the treatment of 
Ebola virus. It is undergoing clinical trial for treatment of COVID-19.  

On May 1st, the FDA issued an emergency use authorization (EUA) for remdesivir for the treatment of 
COVID-19 based on clinical trial data suggesting shortened time to recovery. This does not constitute FDA 
approval of the drug for this indication. The EUA is intended to provide expedited access to remdesivir for 
patients hospitalized with severe COVID-19.  

 Availability: Remdesivir is intermittently available on allocation for Emergency Use Authorization use. 
Supply is very limited.  

 EUA Criteria for Use:  
o Adults and children hospitalized with confirmed or suspected COVID-19 
o Have saturations <=94% on room air, requiring supplemental oxygen, mechanical ventilation, 

or extracorporeal membrane oxygenation (ECMO) 

 Epic Ordering: The EUA letter and healthcare provider information should be reviewed by physicians 
who wish to prescribe remdesivir: https://www.gilead.com/remdesivir 

o Infectious diseases consultation is required for initiation of remdesivir. 
o To the extent possible, the physician must discuss the risks/benefits of therapy and give the 

patient (or health care surrogate) the option to decline remdesivir therapy. 
o Infectious Diseases prescribers may order a ”consult to infectious diseases pharmacist for 

remdesivir”. An ID pharmacist will follow up on the request within 24 hours.  

 EUA Dosing: 200mg IV x 1 dose, followed by 100mg IV q24h x 4 doses, or until well enough for 
discharge. 

 Monitoring: EUA information recommends CBC, chemistries, and liver enzymes daily while on 
remdesivir.  

o The EUA recommends stoppage or avoidance of of remdesivir for ALT >5x ULN.  
o No renal adjustments are established, however remdesivir is renally cleared, and also 

contains a cyclodextrin vehicle (SBECD) which may accumulate. Risk vs. benefit assessment 
must be considered in patients with eGFR/CrCl <30ml/min. 

 Adverse effects: case reports of GI symptoms (nausea, vomiting, gastroparesis, rectal bleeding), 
increased ALT/AST, infusion reactions; 1 report of hypotension/cardiac arrest from Ebola trial 

 Pregnancy: Animal studies did not show indication of propensity for fetal harm, however data in 
humans is lacking at this time. 

Compassionate Use: ID physicians interested in compassionate use remdesivir for pregnant or pediatric 
patients must contact an ID pharmacist directly to initiate the request process. 

https://www.gilead.com/remdesivir
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Clinical Data Overview: Remdesivir 

Study Design Intervention Outcomes Comments 

Beigel et al.36 

 
Adaptive 
COVID-19 
Treatment 
Trial (ACTT-
1) 
 
NEJM,  
Published 
5/22/2020 

Randomized 
placebo-
controlled 
trial,  
N=1063  

 Remdesivir 

 Placebo 

Median time to clinical recovery: 
Remdesivir 11 days, placebo 15 days 
(p<0.001) 
 
Kaplan-Meier estimate of mortality: 
Remdesivir 7.1%, placebo 11.9% 
(p=0.70) 
 

Remdesivir was 
superior to placebo 
in shortening time 
to clinical recovery 
in hospitalized 
patients.  

Goldman et 
al37 

SIMPLE trial 
 

NEJM,  
Published  
5/27/2020 

Randomized 
controlled trial 
N=397 

 Remdesivir 
10 day 
course 

 Remdesivir 
5 day 
course 

Time to clinical improvement 
(evaluated in 50% of patients): 
5 day course: 10 days 
10 day course: 11 days 
(P=0.79) 
 
Clinical Recovery at day 14: 
5 day course: 64.5% 
10 day course: 53.8% 
(P=0.14) 

No observed 
difference in 
outcomes with 5 
days vs. 10 days of 
remdesivir for 
patients who did 
not require 
mechanical 
ventilation. 
 
 

Wang et al.33 

 

Lancet, 
published 
4/29/20 

Randomized, 
double-blind, 
placebo-
controlled 
multicenter 
N=237 

 Remdesivir 
200mg IV x 
1 followed 
by 100mg 
IV daily x 9 
days 
(n=155) 

 Placebo 
(n=78) 

Median time to clinical improvement 
within 28 days: remdesivir: 21 days 
[IQR 13-28] vs. placebo: 23 days [IQR 
15-28], HR 1.23 [95% CI 0.87-1.75] 
 
28-day mortality: Remdesivir 22 (14%), 
placebo 10 (13%) [95% CI -8.1-10.3] 
 
No differences in reduction of viral load 
via PCR were noted. 
 
More patients discontinued Remdesivir 
than placebo (12% vs. 5%) for adverse 
effects. 

This study did not 
meet power due to 
termination for low 
enrollment. 

Grein et al. 
 
NEJM, 
published 
4/10/20 

Compassionate 
use data 
report (non-
comparative) 
N=53 

Remdesivir 
200mg IV x 1 
followed by 
100mg IV 
daily x 9 days 

Clinical improvement: 36 of 53 patients 
(68%) – median 18-day follow up 
 
Mortality: 7 of 53 patients (13%) 

This is a non-
comparative report 
of compassionate 
use outcomes, and 
clinical efficacy 
conclusions cannot 
be drawn from this 
data.  
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2. Dexamethasone (corticosteroids) 

COVID-19 Guideline Recommendations: Dexamethasone (corticosteroids) 

NIH IDSA 

Recommend dexamethasone, 6mg/day for up 
to 10 days, for patients who are hospitalized 
with severe COVID-19 (requiring O2 
supplementation or mechanical ventilation)30 

 

Recommend against dexamethasone for 
patients not requiring supplemental O2.30 

Suggest glucocorticoids for patients hospitalized 
with severe COVID-19.22 

 

Suggest against glucocorticoids for patients 
without hypoxemia requiring supplemental O2.22 

 

NIH = National Institutes of Health; IDSA = Infectious Diseases Society of America 

 

Data for Use of Corticosteroids: the RECOVERY trial 

Study Design Intervention(s) Outcomes Comments 

Horby et al. 
(RECOVERY 
collaborative 
group)41 

 

medRxiv  
6/22/2020 
(preprint) 

Prospective 
randomized 
controlled trial, 
N=6,425 

Dexamethasone 
6mg/day PO or 
IV x 10 days (or 
until discharge if 
sooner) vs. usual 
care 

 Primary Outcome:  
Overall 28-day mortality: 
Dexamethasone 454/2104 (21.6%) vs. usual 
care 1065/4321 (24.6%), 95% CI 0.74-0.92, P 
<0.001 
 
In patients requiring mechanical 
ventilation: 35% mortality reduction RR 
0.65, 95% CI 0.51-0.82, P<0.001 
 
In patients requiring O2 support (no 
mechanical ventilaition): 20% mortality 
reduction; RR 0.80, 95% CI 0.70-0.92, 
P=0.002 
 
In patients not receiving respiratory 
support: no benefit, RR 0.80, 95% CI 0.93-
1.61, P=0.14 
 
Trend toward increased mortality benefit in 
patients with sx >7 days (p<0.001) 
 
Secondary outcome:  
Progression to mechanical ventiliation – risk 
ratio 0.91, 95% CI 0.82-1.00, P=0.049 

Results from this trial indicate 
mortality benefit for patients 
requiring O2 support or 
mechanical ventilation. 
 
Results trend toward possible 
harm with dexamethasone in 
patients not requiring O2 
support/mechanical 
ventilation. 
 
 Mortality in the usual care 
group (41% for mechanical 
ventilated patients, 25% for 
O2 patients) was higher than 
that seen within many US 
institutions for COVID-19 
patients. Therefore, the 
mortality benefit of 
dexamethasone in our patient 
population may be less 
marked. 
 
Safety data (adverse effects) 
were not reported in this 
preprint. 

 
 

 Equivalent corticosteroids may be considered if dexamethasone is unavailable:  
o Prednisone 40mg daily, Hydrocortisone 150mg daily, Methylprednisolone 30mg daily 

 Adverse effects of corticosteroids include (but are not limited to) fluid retention, hyperglycemia, 
mood disorders/psychosis, HPA suppression, and immune suppression  

 



5 
 

Covid-19_therapeutics_memo_07.8.20 

 

3. Tocilizumab (Actemra)  
 

Safety and efficacy of tocilizumab have not been established for COVID-19. Routine use is not 

recommended pending data from controlled clinical trials. Emerging data suggest bacterial and fungal 

superinfections are of significant concern in COVID-19 patients who receive tocilizumab.40 

Tocilizumab Black Box Warning: increased risk for infections, some progressing to serious infections 

leading to hospitalization or death. These infections have included bacterial infection, tuberculosis, 

invasive fungal, or other opportunistic infections.  

Tocilizumab use within Lee Health requires approval from infectious diseases physician as well as 

pulmonologist, and review from ID pharmacist.  

 
COVID-19 Guideline Recommendations: Tocilizumab 

NIH IDSA 

No recommendation for or against tocilizumab or other 
interleukin-6 inhibitors30 

Recommend tocilizumab for hospitalized patients only in 
context of clinical trial22 
 

NIH = National Institutes of Health; IDSA = Infectious Diseases Society of America 

Safety Data for Tocilizumab in COVID-19 

Study Design Intervention(s) Outcomes Comments 

Kimmig et 
al.40 

 

medRxiv  
5/20/2020 
(preprint) 

Retrospective, 
observational 
N=60 

 Tocilizumab 
(n= 28) vs. 
control (n=32) 

Tocilizumab was associated with 
higher incidence of secondary 
bacterial infections (64.3% vs. 31.3%; 
p=0.010) 
 
Two tocilizumab patients developed 
secondary fungal infections (Mucor 
pneumonia and sinusitis).  

Pre-print, non-peer reviewed 
information should be interpreted 
with caution.   

 
 

 Mechanism of action: IL-6 inhibitor that is theorized to mitigate inflammatory immune responses in 
patients with COVID-19. It is FDA-approved for moderate to severe rheumatoid arthritis, as well as 
management of cytokine release syndrome with the use of CAR-T cell therapy. It should be noted that 
tocilizumab is not an antiviral agent, and can potentially facilitate viral replication.  

 Clinical data:  
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o Data supportive of tocilizumab benefit is limited to retrospective case series and cohort 
studies, many of which are noncomparative. No prospective data demonstrating clinical 
benefit is available. 

 Other adverse effects: GI perforation, neutropenia, thrombocytopenia, elevated LFTs, infusion 
reactions 

 Pregnancy: avoid in pregnancy due to potential for fetal exposure. Present in breastmilk. 

 Drug availability: ID pharmacy clinical specialist will assess availability of tocilizumab when the patient 
request is made. It is possible that the drug will be unavailable at any given time due to current 
backorders and allocation from the manufacturer. It must be considered that patients with FDA-
approved indications for this drug rely upon its availability to maintain control of their disease states. 

 Requirements for use for COVID-19 at Lee Health: given limited drug availability, lack of data 
supporting clinical efficacy for COVID-19 (or any viral infection), and high cost, use of tocilizumab for 
hospitalized inpatients with COVID-19 must receive approval from Infectious Diseases, 
Pulmonology/Critical Care, and ID pharmacy clinical specialist. See Appendix A (page 8) for use 
checklist and potential exclusion criteria. 

 Proposed dosing: 8mg/kg x 1 dose (max dose 800mg)15. Pharmacy will assist in rounding dose to the 
nearest vial size. 

o Optimal dosing for COVID-19 is unknown. 

 

 

4. Therapies that are Not Recommended 
 

 Azithromycin is not recommended given severe methodological issues with studies purporting its 
virologic benefit in combination with hydroxychloroquine for COVID-19,11,19 along with potential for 
adverse effects on QTc interval when combined with hydroxychloroquine.25 NIH guidelines 
recommend against combining hydroxychloroquine with azithromycin.30 

 Hydroxychloroquine is not recommended due to emerging prospective trial data suggesting lack of 
benefit in hospitalized COVID-19 patients. NIH guidelines recommend against using 
hydroxychloroquine.30 

 Interferon beta-1b is the subject of a clinical trial for MERS in combination with LPV/r12. NIH 
guidelines recommend against use of interferons for COVID-19.30  

o A study of mild-to-moderately ill COVID-19 patients who received interferon 1b with 
lopinavir/ritonavir and ribavirin showed decreased time to negative SARS-CoV-2 PCR when 
compared to patients who received lopinavir/ritonavir alone (7 days vs. 12 days), however not 
all patients in the interferon group received interferon treatment. The significant adverse 
effect profile of interferon 1b may limit the clinical utility of this approach. 

o Interferon has numerous significant adverse effects, including case reports of lethal capillary 
leak syndrome, cardiomyopathy, chest pain (9% incidence in trials), congestive heart failure, 
hypertension, palpitations, peripheral edema (12%), injection site necrosis (4%), injection site 
reaction (43-78%), rash (21%), decreased lymphocyte count (86%), decreased WBC (13%), 
thrombocytopenia, hemolytic uremic syndrome, ALT elevations (12%), hypertonia, myalgia, 
spasticity, asthenia (53%), headache (50%), insomnia, mental health adverse effects, seizure, 
and influenza-like symptoms (57%)13 

 Intravenous immunoglobulin (IVIG) is not recommended per newly published SCCM guidelines for 
management of COVID-19 patients as no clinical efficacy data is available16. IVIG is unlikely to be 
clinically useful for COVID-19 patients, as our currently available formulations would not be expected 
to contain antibodies for SARS-CoV-2.17 



7 
 

Covid-19_therapeutics_memo_07.8.20 

 Ivermectin has been shown to have in-vitro activity against replication of SARS-CoV-2,21 however no 
data exists to translate in-vitro inhibitory concentrations of the drug to pharmacokinetically 
equivalent human dosing regimens and no clinical efficacy data is available.  

 Janus kinase inhibitors (e.g. baricitinib) are recommended against in NIH COVID-19 guidelines due to 
propensity for broad immunosuppressive effect.30 Baricitinib is undergoing clinical trials in COVID-19. 

 Lopinavir/ritonavir failed to show efficacy in several clinical trials and several societies recommend 
against its use in COVID-19.10,24,30 It has propensity to generate drug-drug interactions and adverse 
effects including GI effects and QTc prolongation. 

 Oseltamivir is a neuraminidase inhibitor utilized in the treatment of influenza. Given that the novel 
coronavirus does not rely on neuraminidase for replication, mechanistically, oseltamivir is unlikely to 
be useful in treatment of COVID-19. 

 Ribavirin is not recommended at this time either as monotherapy or combination therapy due to 
limited data supporting potential efficacy.8 
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Appendix A. Use of Tocilizumab in COVID-19 at Lee Health 

Prior to use of tocilizumab, the following checklist should be carefully considered:  
□ Consider that no prospective clinical data supports improved outcomes with tocilizumab 

over supportive care in COVID-19, and population in whom tocilizumab is most beneficial (if 
benefit exists) is yet unclear.  

□ Consider adverse effects of tocilizumab 
o Bacterial and fungal superinfections (data are emerging for significant increase in 

these conditions for COVID-19 patients who receive tocilizumab) 
o Neutropenia 
o Liver injury/failure 
o New infection and reactivation of TB 
o GI perforations 
o Serious and potentially fatal infections reported; warning in package insert 

cautioning use in patients with active infections 
□ Consider situations where tocilizumab may have increased risk to the patient (potential 

exclusion criteria): 
o Pregnancy (fetal exposure possible) 
o Patient is on anti-rejection medications (e.g. tacrolimus, cyclosporine) or otherwise 

immunocompromised 
o ALT/AST ≥5x upper limit of normal 
o ANC <1.0 x103/uL 
o PLT ≤50,000/mm3 

□ No data is available regarding the safety or efficacy of using tocilizumab in patients who 
have received corticosteroids (e.g. dexamethasone). 

□ Availability of tocilizumab is subject to allocation from the manufacturer. 

 

Process for tocilizumab requests:  

1. ICU/Pulmonology and ID provider assess patient for presence of cytokine storm  

2. Tocilizumab order placed by ID physician 

3. ID pharmacist reviews tocilizumab order 

4. ID pharmacist will confirm drug availability and work with the pharmacy to facilitate the order 

5. Orders in patients lacking features of cytokine storm may be referred to Command Center as 

appropriate 
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