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Agenda

1. Initial assessment and triage of a COVID-19 inpatient 
2. Non-pharmaceutical management of the hospitalized patient 
3. Pharmaceutical management of COVID-19 hospitalized adult – best practices 
4. Ongoing monitoring of the COVID-19 patient and indicators of worsening 

illness 
5. Considerations for discharge of recovering COVID-19 inpatient 

Conflicts of interest – Amiran Baduashvili

Co-investigator
• ORCHID trial – randomized-controlled trial (RTC) comparing hydroxychloroquine to 

placebo (sponsored by NHLBI, part of PETAL network)
• 6R88-COV-2040 – RTC comparing Sarilumab to placebo (sponsored by Regeneron)
• CINC424J12301 – RTC comparing Ruxolitinib to Placebo (sponsored by Novartis)
• GS-5773 and GS-5774 – single-arm open label trial exploring the role of Remdesivir in 

treatment of Covid-19
• 10987-COV-2066/2067 – RTC comparing monoclonal antibodies targeting SARS-CoV-

2 Spike protein to placebo
• ACTIV-3 – NIH sponsored trial platform, part of Operation Warp Speed.

Financial conflicts
• none
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COVID-19 hospitalized adult: Pharmaceutical 
management  

Maria (Gaby) Frank, MD, FACP, SFHM

Medical Director, Biocontainment Unit
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Associate Professor of Medicine

University of Colorado, School of Medicine
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Time Course

Early Stage Pulmonary Stage Hyper inflammation 
Stage

Antiviral Response

Inflammatory Response

Mild Constitutional 
symptoms

Dyspnea, Hypoxia
ARDS, Shock, 

Multiorgan Failure

Lymphopenia, Elevated 
PT, Dimer, LDH

Abnormal CXR, 
transaminitis, normal 

procalcitonin

Elevated inflammatory 
markers, troponin and 

BNP

Mc Abs, Antivirals (remdesivir), Convalescent Plasma

Decrease immunosuppression Steroids (Baricitinib?)

Adapted from Siddiqi and Mehra, J Heart Lung Transplant, DOI: (10.1016/j.healun.2020.03.012
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Therapeutic Agents
• Antivirals 

• Blood products 
• Convalescent Plasma
• MSC
• IVIG

• Immuno-modulators
• Dexamethasone
• IL-1 inhibitors
• IL-6  Inhibitors(IL-6 mcAb, IL-6 R mcAb)
• Kinase inhibitors(BTK, JAK)
• INF alfa and beta 

• Associated therapies
• Antithrombotics
• Vitamin C
• Vitamin D

Pharmacotherapy 2020;40(5):416–437) doi: 10.1002/phar.2398
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Hydroxychloroquine/ chloroquine:

• Mechanism of Action (both): Increase endosomal pH , inhibiting the fusion 
of to cell membrane. Chloroquine also inhibits glycosylation of ACE-2 
Receptor, inhibiting binding of virus to cell membrane (postulated)

• Beyond the in-vitro effect, in vivo effect has not been demonstrated, (with 
or without azythromycin).

• NO Benefit. +++ Adverse Events

• Adverse effects:

• Prolonged QTc, torsades des pointes, ventricular arrhythmias

• hypoglycemia, rash, nausea

• Retinopathy

• Could interfere with the antiviral effect of RDV

27

Lopinavir/ Ritonavir

• Inhibition of 3CL-pro in vitro. Low sensitivity index , requiring high doses 
to achieve effect in vivo for SARS-CoV-2

• Darunavir/ cobicistat also inhibit PL-pro

• Adverse Effects:

• Nausea, vomiting, diarrhea

• QTc prolongation

• Hepatotoxicity

• Usual doses don’t reach the serum concentration needed 
to inhibit SARS-CoV-2 replication

28

*Safe during pregnancy and breastfeeding
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April 10th , 2020
April 29th , 2020

May 22nd , 2020

August 21st , 2020

May 27th, 2020
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GS- 5734 >> Remdesivir >> Veklury

Preclinical and 
clinical studies Compassionate 

Use

Emergency Use 
Authorization (EUA)

FDA approval 

Ebola COVID-19

20202016

January 5th, 
2020

May 1st, 
2020

Since  2016 October 22nd, 
2020

Remdesivir
• Loading dose: 200 mg IV qd

• Maintenance dose: 100 mg IV qd x 5-10 days

• Adverse effects:

• Headache

• Constipation

• Nausea and vomiting

• Anorexia

• Reversible changes in hepatic enzymes and 
coagulation

• Local reactions
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Multi-centric, randomized, open-label study  of hospitalized patients for COVID-19. Sponsored by 
National Health Service (UK). 

Decreased mortality in patients with O2 requirement. 
Preliminary analysis of 6.425 patients: 2.104 Dexa/ 4.321 SOC. 28 day- Mortality: 22.9% (dexa), 25.7% 

(SOC) p<0,001. Patients on mechanical ventilation: 29.3% (dexa), 41.4% (SOC)
O2 requirement (not ventilated): 23.3% (dexa), 26.2% (SOC)

Not on O2: 17% (dexa), 14% (SOC)
Lower risk of progression to MV in the dexamethasone group.

Corticosteroids (Dexamethasone)
• Recommended for: 

• Hospitalized patients in mechanical ventilation (AI)
• Hospitalized patients not on mechanical ventilation but 

with O2 requirement (BI)

• Do not use in patients without O2 requirement (AI)

• Dose: 6 mg/ d x 10 days

• Adverse Effects:
• Hyperglycemia
• Secondary Infections
• Avascular necrosis
• Neurologic events

1. Dexamethasone (6 mg)
2. Prednisone (40 mg)
3. Methylprednisolone (32 mg)
4. Hydrocortisone (160 mg)
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Convalescent Plasma
• Approved by FDA on August 23rd for Emergency Use 

Authorization  based by reported results by the Mayo 
Clinic’s Expanded Access Program (EAP)

• NIH changed treatment guidelines on September 1st

highlighting:
• Insufficient data to recommend either for or against 

the use of convalescent plasma for the treatment of 
COVID-19

• Dose: 1 unit (200 ml). May repeat

• Adverse Effects: Low Incidence
• Transfusional Reactions (<1%)
• Thromboembolic or thrombotic events (<1%)
• Cardiac events (3%)
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Banlanivimab

• 12+
• 40 Kg +
• Mild-mod 
• Risk for progressing
• Outpatient
• Not on O2

NIH 
Guidelines:

Updated 
November 
3rd, 2020
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Antivirals

Blood-
Derived
Products
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Immuno-
modulators

41

Conclusion: Remdesivir
• Many trials, some controversial. NIH recommends using on all hospitalized patients

with moderate or severe COVID-19 for a total of 5 days. ECMO and ventilated patients
excluded from recommendation. FDA approved for all hospitalized COVID patients

• Decreased time to recovery by 50%

• Trend to lower mortality

• Efficacy in extremes of clinical stages still unknown
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Conclusion: Steroids
• Decreased mortality in patients with severe COVID-19 (on O2) 

• Recommended for hospitalized patients on mechanical ventilation (AI)

• Recommended for hospitalized patients requiring O2, not ventilated (BI)

• Don’t use in patients not requiring O2 (AI)

• Dexamethasone 6 mg/ d x 10 d

• More randomized, and D-B trials are  needed. Follow up final results RECOVERY trial.

Conclusion: Convalescent Plasma

• Current evidence (no randomized, controlled prospective studies)  suggest efficacy 
when used early in the disease (53% decrease in mortality)

• Low incidence of adverse events

• Approved by FDA for EUA on August 23rd, 2020

• NIH doesn’t recommend for standard treatment of COVId-19 patients (further 
research needed)
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Associated Therapies
• VTE Prophylaxis, Hospitalized patients: Follow institutional guidelines

• VTE prophylaxis at discharge: not recommended unless:

• Modified IMPROVE-VTE score >/= 4

• Modified IMPROVE- VTE score >/= 2 and D-dimer>2 ULN

• Age>75

• Age  >60 y D-Dimer >/= 2 ULN

• Age between 40-60 , D-Dimer >/- 2  ULN y prior VTE or cancer

• Anticoagulation: similar to non-COVID-19 patients

• Vitamin C: insufficient information (variable results in ARDS)

• Vitamin D: postulated effect, ongoing trials

• Zinc:  recommendation against its use.

• Associated Therapies

• ACEi/ARBs: as prescribed

• Steroids: don’t use in patients not requiring O2

• NSAIDs: similar to non-COVID-19

• Statins: as prescribed

Rivaroxaban 
or  Betrixaban

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

https://jamanetwork.com
/collections/46099/corona
virus-covid19

https://www.nejm.org/coronavirus

https://www.acponline.org/clinical-information/clinical-
resources-products/coronavirus-disease-2019-covid-19-
information-for-internists
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Maria.Frank@dhha.org
THANK YOU

Typical clinical course

• Worsening of respiratory status typically occurs between days 7-10 
• Suggests to me that severe disease is probably not directly virally mediated
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Actual Case
38 year old active male with BMI of 46 and no other significant PMHx. Admitted initially on 
2L on day 7 of symptoms.
• On HD #1, increased O2 to 3-4L. Considered for discharge given relatively low O2 needs.

• Some hesitation about DC given increased O2 needs over first 24h.

• Additionally had high ferritin (~900)/CRP values (200) at admission.

• Over next 48h, persistent hypoxemia requiring 50L HHF at 100% FiO2.

• Still hospitalized on 50L at 70% FiO2 ten days later.

Risk factors for decompensation
• Demographics and PMHx

• Male
• Obese (BMI 30+; definitely if BMI 40+)
• Uncontrolled diabetes/HTN usually with proteinuria

• Exam
• Tachypnea 

• Lab values: Very high initial CRP/ferritin (women usually have lower values)
• CRP > 150
• Ferritin ~ 1000 mg/dL

• Radiographic findings
• Extent of opacities on initial CXR
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Ongoing Monitoring
• Clinical monitoring

• Respiratory status (RR, O2 requirements, desaturations and recovery time)​
• Volume status (often difficult 2/2 habitus in these patients)

• Lab monitoring
• CRP (trend usually follows disease course)
• Ferritin (less useful for daily trending, tends to lag; useful later in course)
• Hepatic panel (for Remdesivir treatment monitoring)
• Basic metabolic panel and CBC
• POC glucose (co-morbidities of diabetes/obesity + dexamethasone)
• pro-BNP​ (can help with high BMI patients to suggest/monitor prn diuresis)

Ongoing Monitoring
Radiographic monitoring

• CXR
• Repeat for acute increase in O2
• Nearly always shows just worsening of initial infiltrates

• CT PE
• If clinical concern at admission or markedly elevated D-dimer
• Clinical worsening after initial improvement without CXR progression
• Plateau in O2 needs at high level after 5-7 days

Cardiac monitoring
• TTE +/- bubble study
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Typical clinical course of hypoxemia

Day 7-10 Day 14-17 Day 17+

SEVERE

MODERATE

Clinical course after intubation
Intubation and mechanical ventilation
Typically ARDSnet protocol, high PEEP pathway
Paralysis and lots of sedation often needed for oxygenation
Frequently prone patients while on the vent
Very slow wean and duration of mechanical ventilation is 
long with lots of complications
-VAP/CAUTI
-Critical illness polyneuropathy
-Prolonged delirium
-Decubitus wounds/tongue swelling/facial wounds
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What to do if worsening
Repeat CXR, low threshold for CT PE. Consider trial of diuresis if can tolerate HD.

• Upgrade patient to heated high flow oxygen early, if available (NRB OK)
• Have patient lie prone
• Some patients have a particular position in which they can maintain better sats—

have them get in it and stay in it as much as possible!
• Surprisingly similar to fetal decelerations in pregnancy
• Trial/Error may be required to determine optimal position to maintain sats
• Best position doesn't always correlate with radiographic findings

• With HHF and positioning, can avoid intubation in many patients
• MV often prolonged and a/w severe delirium, polyneuropathy, 2ary infections

Etiologies to consider if non-improvement
• Pulmonary embolism

• CT PE (D-dimer usually low yield as almost always abnormally elevated)
• CHF/arrhythmia

• EKG with Trop/pro-BNP (assumes you have prior data points)
• TTE

• Secondary infections
• Repeat cultures/chest imaging
• Sputum culture

• Thyrotoxicosis: check TFTs
• Organizing pneumonia

• CT chest and pulmonary consult
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Considerations of discharge
Need to be through the "Keyhole of truth" (day 7-10) if patient has risk factors for 
acute and severe decompensation. Caution against discharge if:
• BMI > 40, male
• Markedly elevated CRP/ferritin that have not improved significantly from prior
• Severe lung involvement on CXR
• Non-resolved tachypnea
• Increasing O2 needs (even if low)

Signs of DC appropriateness
• Passed through the "Keyhole of truth" (days 7-10) if high risk of progression
• No oxygen requirement great, but
• OK for DC if stable oxygen requirements for 24-48h

• High, stable needs not a contraindication (3-4L at rest, up to 6L with exertion)
• Afebrile 24-48h
• Eating/ambulating
• Exertional O2 challenge prior to discharge important

• If marked desats occur with exertion, exertion requires prolonged recovery, or 
tachypnea/coughing fit develops-->not ready for DC

*We have gotten more "aggressive" about DC with supplemental oxygen since April
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Logistics of discharge
• Arrange for home O2
• Transporation (AMR if no friends/family/self)
• Written instructions on self-isolation procedure
• If family/friends

• Patient gets surgical mask
• Advise family to use mask
• Patient in back passenger seat
• Drive with windows DOWN

• Ideally have mechanism in place to check in with patients by phone after discharge
• Pulse oximeter as discharge and teaching on use/interpretation is helpful
• "Activated" respite for homeless patients (single room), supported by community

Questions?

Cason Pierce, MD, MA, FHM
Division of Hospital Medicine
Associate Professor of Medicine, University of Colorado Anschutz
Email: cason.pierce@dhha.org
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Evaluation
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