
COVID-19

Foroud Shahbaz PharmD





Stage I (early infection)

• Anti-viral therapies could be beneficial, especially in patients predicted to be at higher risk for 

poor outcome. Anti-viral therapies probably have maximal efficacy when given early, during 

this phase.

• Interferon I-beta could theoretically be useful to augment the innate immune system response to the virus. This 

involves rendering cells resistant to viral infection, an intervention which would probably be most effective if 

deployed as early as possible (however this is a theoretical consideration, which currently is not recommended).

• Immunosuppression could theoretically be dangerous at this point, as it could delay the 

development of an adequate adaptive immune response. For example, early initiation of 

steroid has been shown to prolong virus shedding in SARS



Stage II (pulmonary phase)

• Antiviral-therapy could be beneficial (although the later on that 
antiviral treatment is initiated, the less effective it is likely to be).

• Some immunosuppression could be beneficial for patients with 
more severe manifestations (e.g., moderate dose steroid).



Stage III (hyperinflammation phase / cytokine 
storm)

• All the treatments from Stage II may be continued (e.g. moderate-
dose steroid and antiviral therapy). Depending on the level of 
inflammation, a higher dose of steroid could be considered.





Mild disease 

• WHO recommendations 

• NIH recommendations 



Moderate disease 



Outpatients
level of evidence? 



Severe and critically (NIH)



IDSA 

• Recommendation 9: In hospitalized patients with severe* COVID-19 (SpO2 ≤94% on 

room air; on supplemental oxygen, mechanical ventilation, or ECMO, the IDSA 

panel suggests remdesivir over no antiviral treatment. (Conditional recommendation, 

Moderate certainty of evidence)

• Recommendation 10: In patients on supplemental oxygen but not on mechanical 

ventilation or ECMO, the IDSA panel suggests treatment with five days of 

remdesivir rather than 10 days of remdesivir. (Conditional recommendation, Low 

certainty of evidence)



• Recommendation 11: In patients with COVID-19 admitted to the 
hospital without the need for supplemental oxygen and oxygen 
saturation >94% on room air, IDSA suggests against the routine use of 
remdesivir. (Conditional recommendation, Very low certainty of 
evidence)



Remdesivir

• Remdesivir is available in two bioequivalent formulations: a concentrated solution (5 mg/mL) and a lyophilized 

powder formulation. Vials contain 100 mg of remdesivir and are preservative free.

•



Metabolism 



Remdesivir

• Hospitalized requiring low flow supplemental oxygen 

• Hospitalized requiring high-flow oxygen or noninvasive ventilation

• Hospitalized requiring invasive mechanical ventilation or ECMO



Efficacy 

– People treated w/ Remdesivir were less likely to be intubated: 17% vs 
24% 

– Remdesivir is more effective if given <10 days after symptoms 

– Adverse events occurred at similar rates w/ Remdesivir & placebo



Supply and interaction?  

• The NIH COVID-19 Treatment Guidelines Panel issued guidelines regarding prioritizing use of 

remdesivir when supplies are limited: 

• The panel recommends the drug be prioritized for use in hospitalized pts with COVID-19 who require 

supplemental oxygen, but are not on high-flow oxygen, noninvasive ventilation, mechanical ventilation, 

or ECMO, because efficacy in this patients population has been demonstrated (NCT04280705; ACTT-1). 

• Concomitant use of remdesivir and chloroquine or hydroxychloroquine is not recommended.

• Remdesivir rifampin combination not recommended

• No interaction with dexamethasone 







Recovery 



Safety 

• Cyclodextrin and nephrotoxicity (dosage forms)

• Cardiovascular side effects 

• Liver dysfunction 

• Pregnancy and lactation ?



Liver dose adjustment 

FEATURE Grade 0 Grade 1 Grade 2 Grade 3 Grade 4

ALT <1.25 1.25-2.5 >2.5-5.0 >5.0-10 >10

AST <1.25 1.25-2.5 >2.5-5.0 >5.0-10 >10

Alkaline Phosphatase <1.25 1.25-2.5 >2.5-5.0 >5.0-10 >10

GGT <1.25 1.25-2.5 >2.5-5.0 >5.0-10 >10

Bilirubin Normal >1.0-1.5 >1.5-2.5 >2.5-5 >5



Favipiravir 

• Data 
• Mechanism of action  
• Effective dose 

– Influenza
– SARS-Co-V2

• Duration 
• Special population and safety 

– Renal failure
– Liver disease and dose adjustment, role of child-Pugh score? 
– Interactions
– QTc prolongation 
– Pregnancy
– Maternal and paternal use 



Protocols 

• Japan

• Favipiravir was dosed at 1,800 mg orally at least four hours apart on the first day, followed by 800 mg orally 
twice a day, for 10-14 days. 

 Russia

 Patients weighing less than 75 kg as 1600 mg BID on day 1 and 600 mg BID from days 2-10. 

 Patients weighing from 75 kg to 90 kg (inclusive): 2000 mg BID on day 1 and 800 mg BID on days 2-10. 

 Patients weighing over 90 kg: 2400 mg BID on day 1 and further 1000 mg BID on days 2-10.



Sofosbuvir/daclatasvir 



HCQ

• Efficacy in experimental models?

• Effective doses?

– EMA

– FDA 

• Hospitalized vs. outpatients ?

• Recovery trial results ?

– Not effective in hospitalized patients 

• Solidarity 





Safety 

• Safety 

– Higher mortality (alone or in combination with azithromycin) in hospitalized 
patients who received HCQ

– Interactions and QTc prolongation 

• Place in therapy?



• Recommendation 1. Among hospitalized patients with COVID-19, the IDSA 
guideline panel recommends against hydroxychloroquine*. (Strong 
recommendation, Moderate certainty of evidence)
• Remark: Chloroquine is considered to be class equivalent to hydroxychloroquine.

• Recommendation 2. Among hospitalized patients with COVID-19, the IDSA 
guideline panel recommends against hydroxychloroquine* plus azithromycin. 
(Strong recommendation, Low certainty of evidence)
• Remark: Chloroquine is considered to be class equivalent to hydroxychloroquine.



Corticosteroids 





• Stage I: Administration of steroid during the early infection could increase viral replication and 

perhaps delay development of adaptive immunity. This might be expected to be detrimental.

• Stage II: Low-dose steroid: might be expected to be beneficial (by blunting the severity of 

inflammation and thereby preventing a severe hyper-inflammation phase).

• Stage III: For those patients who develop a marked hyper-inflammation phase, low-dose 

steroid might be inadequate to treat this.

• Higher doses of steroid or targeted immunosuppressives (e.g. tocilizumab) could be necessary to treat 

established hyper-inflammation.



Effects on Mortality 



Corticosteroids (recovery trial)  





Predictors of death or intubation. 
Final models using the type of 
glucocorticoid therapy.









• Half-life, duration of action, and frequency of administration vary among 

corticosteroids. 

• Long-acting corticosteroid: dexamethasone; half-life: 36 to 72 hours, 

administer once daily. 

• Intermediate-acting corticosteroids: prednisone and methylprednisolone; half-

life: 12 to 36 hours, administer once daily or in two divided doses daily. 

• Short-acting corticosteroid: hydrocortisone; half-life: 8 to 12 hours, administer 

in two to four divided doses daily.



Dexamethasone vs. other corticosteroids

• Long biological half-life (~36-48 hours).

– It allows dexamethasone to auto-taper itself gradually (thereby potentially avoiding rebound inflammation).

• Dexamethasone has little mineralocorticoid activity, which is potentially beneficial for a few 

reasons.

– Mineralocorticoid stimulation may promote fluid retention and hypernatremia (which are especially undesirable 

in patients with ARDS).

– There are some weak hints in the literature that mineralocorticoid stimulation might conceivably be harmful in 

ARDS. 

– As a pure glucocorticoid agonist, dexamethasone is one of the “cleaner” steroids mechanistically.



• Dexamethasone has superior penetration of the central nervous system compared to some 

other steroids. This is a desirable property among patients with hemophagocytic 

lymphohistiocytosis (HLH), but it’s unclear whether it is coming into play here.



what happens when dexamethasone runs out? 

• The paradox of pandemic medicine is that if a medicine is actually found to be beneficial, its 

supply may be immediately exhausted.

• Reasonable substitutions would include equivalent doses of methylprednisolone (32 mg), 

prednisone (40 mg), or prednisolone (40 mg).

• If using one of these agents, a very short taper at the end of the steroid course might be 

considered to mimic the prolonged half-life of dexamethasone.



Betamethasone 

• Betamethasone sodium phosphate could be another option.

• Betamethasone is an attractive option because it has nearly identical properties as dexamethasone (long 

biological half-life and lack of mineralocorticoid activity).

• Betamethasone and dexamethasone have the same exact chemical formula, differing only by the chirality 

of a single methyl group (figure above).

• Most parenteral formulations of betamethasone contain a 50-50 mixture of betamethasone sodium 

phosphate (immediate-acting) and betamethasone acetate (which takes longer to absorb) – making this 

less desirable than the oral form.

– Betamethasone acetate 

– Betamethasone long acting 



Side effects 

• Prolonged use of systemic corticosteroids may increase the risk of 
reactivation of latent infections (e.g., hepatitis B virus [HBV], 
herpesvirus infections, strongyloidiasis, tuberculosis)



Interferon 

• NIH recommend against

• Sepsis campaign recommend against

• Effective in nebulized form?

• Safety and efficacy 



• Primary outcome, time to the clinical response was not significantly different between the IFN and the control groups 

(9.7  5.8 versus 8.3  4.9 days, respectively, P  0.95). 

• On day 14, 66.7% versus 43.6% of patients in the IFN group and the control group, respectively, were discharged 

(odds ratio [OR], 2.5; 95% confidence interval [CI], 1.05 to 6.37). 

• The 28-day overall mortality was significantly lower in the IFN than the control group (19% versus 43.6%, 

respectively, P  0.01)



Anticoagulation 



Anticoagulation 

• Out patients?

• Hospitalized 

• Critically ill patients

• The Anticoagulation Forum suggests increased doses of VTE prophylaxis 
(e.g., enoxaparin 40 mg BID, enoxaparin 0.5 mg/kg BID, heparin 7500 units 
sub-Q 3 times daily, or low-intensity heparin infusion) for critically ill patients 
(e.g., in the ICU) with confirmed or suspected COVID-19.

• Intensive care society [intermediate dose (2*usual doses)]



NIH 

• Venous Thromboembolism Prophylaxis and Screening:

• For non-hospitalized patients with COVID-19, anticoagulants and 
antiplatelet therapy should not be initiated for prevention of venous 
thromboembolism (VTE) or arterial thrombosis unless there are other 
indications (AIII).



• Hospitalized adults with COVID-19 should receive VTE prophylaxis per the 
standard of care for other hospitalized adults (AIII). 

• There are currently insufficient data to recommend for or against the use of 
thrombolytics or increasing anticoagulant doses for VTE prophylaxis in hospitalized 
COVID-19 patients outside the setting of a clinical trial (BIII)



• Hospitalized patients with COVID-19 should not routinely be discharged on VTE 
prophylaxis (AIII). Using Food and Drug Administration-approved regimens, 
extended VTE prophylaxis can be considered in patients who are at low risk for 
bleeding and high risk for VTE as per protocols for patients without COVID-19 (see 
text for details on defining at-risk patients) (BI).

• There are currently insufficient data to recommend for or against routine deep vein 
thrombosis screening in COVID-19 patients without signs or symptoms of VTE, 
regardless of the status of their coagulation markers (BIII).

• For hospitalized COVID-19 patients, the possibility of thromboembolic disease 
should be evaluated in the event of rapid deterioration of pulmonary, cardiac, or 
neurological function, or of sudden, localized loss of peripheral perfusion (AIII).









Miscellaneous 

• Famotidine

• Fluvoxamine

• Vitamins and minerals 

• Melatonin 

• Ivermectin

• Colchicine 

• Immunoglobulins: Non-SARS-CoV-2 Specific 



Special populations

• Pregnancy 

• Poisoning 



با تشکر 


