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Learning Objectives

• Identify clinical predictors of disease severity and discuss the pathophysiology of COVID‐19

• Evaluate clinical trial data on the efficacy and safety of emerging therapies and vaccines for 
managing COVID‐19

• Apply current treatment guidelines, clinical trial data, and patient‐specific factors to 
managing patients with COVID‐19

Pathophysiology of COVID‐19

• COVID‐19 is caused by the 
SARS‐CoV‐2 virus

• The virus is spread primarily via 
respiratory droplets during face‐to‐face 
contact

• Average time from exposure to symptom 
onset is 5 days

• Symptoms develop within 11.5 days in 
97.5% of patients with symptoms

Wiersinga WJ, et al. JAMA. 2020;324:782‐793.

Early‐stage COVID‐19                                                                  

Late‐stage COVID‐19                                                                  

COVID‐19 =  coronavirus disease 2019; SARS‐CoV‐2 = severe acute respiratory syndrome 
coronavirus 2.
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Clinical Presentation of COVID‐19

Guan WJ, et al. N Engl J Med. 2020;382:1708‐1720. Rothan HA, et al. J Autoimmun. 2020;109:102433. Lechien JR , et al. J Intern Med. 2020;288:335‐344. Wang WW, et al.  J Med Virol. 2020;92:441‐447.

Symptom

Patients 
Presenting 

with Symptom 
(N = 1420)

Headache 70.3%

Loss of smell 70.2%

Nasal obstruction 67.8%

Asthenia 63.3%

Cough 63.2%

Myalgia 62.5%

Rhinorrhea 60.1%

Taste dysfunction 54.2%

Sore throat 52.9%

Fever (>38°C) 45.4%

Systemic and respiratory disorders caused by COVID‐19

Systemic Disorders Respiratory Disorders

Fever, cough, fatigue,
sputum production,
headache

Hemoptysis, 
acute cardiac injury

Hypoxemia

Dyspnea, 
Lymphopenia

Diarrhea

Rhinorrhea,
sneezing,

sore throat

Pneumonia

Ground-glass 
opacities

RNAemia, 
acute respiratory 

distress syndrome

Most common symptoms of 
COVID‐19 at presentation

RNA = ribonucleic acid; C = Celsius.

COVID‐19 Disease Severity

A large study of 44,672 confirmed COVID‐19 cases identified by the Chinese Centers for 
Disease Control and Prevention found that:

• 14% of cases were severe

• 5% of cases were critical, with a case‐fatality rate of 49%

Wu Z, et al. JAMA. 2020;323:1239‐1242.  National Institutes of Health (NIH). Management of persons with COVID‐19 (https://www.covid19treatmentguidelines.nih.gov/therapeutic‐management/). Accessed 
10/30/2020. 

Disease Characteristics

Mild illness Various symptoms (eg, fever, cough, sore throat, headache, malaise, 
muscle pain) without shortness of breath, dyspnea, or abnormal 
chest imaging

Moderate illness SpO2 ≥94% on room air and lower respiratory disease evidenced by 
clinical assessment or imaging

Severe illness SpO2 <94% on room air, PaO2/FiO2 <300, respiratory rate >30 
breaths/min, or lung infiltrates >50%

Critical illness Respiratory failure, septic shock, and/or multiorgan dysfunction

SpO2 = oxygen saturation; PaO2 = arterial partial pressure of oxygen; FiO2 = fraction of inspired oxygen. 
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Risk Factors for Severe Disease

Case series of 5700 hospitalized patients in NYC, 
Long Island, and Westchester County, NY found:

• Median number of total comorbidities at 
admission: 4 (IQR: 2–8)

• 87.6% of patients had more than one 
comorbidity

• Most common comorbidities were hypertension 
(56.6%), obesity (41.7%), and diabetes (33.8%)

Richardson S, et al. JAMA. 2020;323:2052‐2059.  Wu Z, et al. JAMA. 2020:323:1239‐1242. 

Case‐fatality rate in observational study of 
COVID‐19 cases in China (n = 72,314)

Characteristics Case-fatality rate
All confirmed cases 2.3%

Critical cases 49.0% 

≥80 years of age 14.8% 

Cardiovascular disease 10.5%

70–79 years of age 8.0%

Diabetes 7.3%

Chronic respiratory 
disease

6.3%

Hypertension 6.0%

Cancer 5.6%

IQR = interquartile range.

Clinical Predictors of Disease Severity

Yuan X, et al. Int J Hematol. 2020;112:553‐559.

• A study comparing severe and critically ill 
COVID‐19 patients with those with mild or 
moderate disease found significant changes 
in several laboratory parameters

• Specific IgG to SARS‐CoV‐2 in severe and 
critically ill patients was significantly lower 
than in other COVID‐19 patients (P <.05)

Commonly altered laboratory parameters in 
patients with severe or critical COVID-19

↑ D-dimer ↓ lymphocyte count

↑ fibrinogen ↓ red blood cells

↑ white blood cell count ↓ hemoglobin

↑ neutrophil count

↑ IL-6

↑ c-reactive protein

↑ procalcitonin

↑ ESR

↑ ferritin

↑ lactate
dehydrogenase

IgG = immunoglobulin G; IL = interleukin; ESR = erythrocyte sedimentation rate.
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Management of COVID‐19

Medical Management of Severe COVID‐19

WHO. Clinical Management of COVID‐19. Version 1.3. 9.  Fosbol EL, et al. JAMA. 2020;324:168‐177.  Bhimraj A, et al. IDSA Guidelines. V3.3.0 (www.idsociety.org/globalassets/idsa/practice‐guidelines/covid‐
19/treatment/idsa‐covid‐19‐gl‐tx‐and‐mgmt‐v3.3.0.pdf).  Accessed 10/31/2020.

• Provide immediate supplemental O2, targeting SpO2 >94%, to patients with severe acute 
respiratory illness (SARI) and respiratory distress, hypoxemia, or shock

• Monitor for clinical deterioration (eg, rapidly progressive respiratory failure, sepsis) and 
provide immediate supportive care

• Review comorbidities, assess current chronic therapies, and monitor for drug-drug 
interactions

– ACE inhibitors and ARBs may be continued as they do not affect mortality or risk of infection

• Practice conservative fluid management in patients with SARI if no shock

• Consider administration of remdesivir or dexamethasone

• Administer empiric antimicrobials within 1 hour of sepsis identification

• De-escalate empiric therapy based on microbiology results and clinical judgment

O2 = oxygen; ACE = angiotensin converting enzyme; ARB = angiotensin receptor blocker.
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Surviving Sepsis Campaign
Initial Management of Hypoxic COVID‐19 Patients

Alhazzani W, et al. Intensive Care Med. 2020;46:854‐887.

Medical Management of ARDS in Critically Ill COVID‐19 Patients

WHO. Clinical management of COVID‐19 (www.who.int/publications‐detail/clinical‐management‐of‐covid‐19. Accessed 10/31/2020.

All patients with 
ARDS

• Provide advanced oxygen/ventilatory support if patient in respiratory distress does not respond 
to standard oxygen therapy and develops severe hypoxemic respiratory failure

• Reserve performance of endotracheal intubation with airborne precautions for trained and 
experienced providers

Mechanically 
ventilated             
patients

• Use lower tidal volumes (4–8 mL/kg), inspiratory pressures (plateau pressure <30 cmH2O)

• Apply prone ventilation 12–16 hours/day in adults with severe ARDS

• Practice conservative fluid management if no tissue hypoperfusion

• In case of moderate to severe ARDS, higher vs lower PEEP suggested; avoid neuromuscular 
blockade by continuous infusion 

• Avoid disconnecting ventilator; clamp endotracheal tube if transferring to transport ventilator

• Use inline catheters for airway suctioning

• Consider ECMO referral if refractory hypoxemia persists despite lung-protective ventilation 

Patients receiving 
noninvasive or  
high-flow oxygen

• Reserve high-flow nasal cannula (HFNO) and noninvasive ventilation (NIV) for select patients 
with hypoxemic respiratory failure

• Monitor patients receiving HFNO or NIV for clinical deterioration

ARDS = acute respiratory distress syndrome; PBW = predicted body weight; PEEP = positive end‐expiratory pressure; ECMO = extracorporeal membrane oxygenation.
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Surviving Sepsis Campaign 
Recommendations on the Management of Patients with COVID‐19 and ARDS

Alhazzani W, et al. Intensive Care Med. 2020;46:854‐887.

Systemic corticosteroids

Prevention of Complications in Critically Ill COVID‐19 Patients

WHO. Clinical management of COVID‐19 (www.who.int/publications‐detail/clinical‐management‐of‐covid‐19. Accessed 10/31/2020.

Days of invasive 
mechanical 
ventilation

• Assess daily for readiness to breathe spontaneously

• Minimize sedation (continuous or intermittent) with specific titration targets in 
mind

Ventilator-associated 
pneumonia

• Use oral vs nasal intubation in adolescents/adults

• Maintain semirecumbent patient positioning (ie, head of bed elevation 30–45°)

• Use closed suctioning system; drain condensate periodically

• Use new ventilator circuit per patient; exchange for same patient only if 
soiled/damaged

• Replace heat moisture exchanger if malfunctioning or soiled, or every 5–7 days

Catheter-related 
bloodstream infection

• Use checklist and real-time observer to confirm steps for sterile insertion, as 
daily reminder to remove catheter if unneeded

Pressure ulcers • Turn patient every 2 hours

Stress ulcers and GI 
bleeds

• Administer enteral nutrition within 24–48 hr of admission, H2RAs or PPIs if risk 
for GI bleed

Side effects and DDIs • Consider pharmacokinetic and pharmacodynamic effects of all medications

GI = gastrointestinal; H2RA = histamine H‐2 receptor antagonist; PPI = proton‐pump inhibitor; DDI = drug‐drug interaction. 

13

14



8

Medical Management of Septic Shock in Critically Ill COVID‐19 Patients

WHO. Clinical management of COVID‐19. Version 1.3 (www.who.int/publications‐detail/clinical‐management‐of‐covid‐19).  NIH COVID‐19 Treatment Guidelines 
(https://files.covid19treatmentguidelines.nih.gov/guidelines/covid19treatmentguidelines.pdf/). Last updated 10/22/2020.  Accessed 10/31/2020.

Resuscitation Strategies

Adults: Give 250–500 mL crystalloid fluid rapid bolus in first 15–30 min; give vasopressors if 
shock continues during/after fluid resuscitation

Children: Give 10–20 mL/kg crystalloid fluid bolus in first 30–60 min; give vasopressors if 
signs of fluid overload or if shock persists/blood pressure targets not met after 2 fluid boluses

Assess for fluid overload after each bolus; if present (or no response to fluid), reduce or 
discontinue fluid

Avoid hypotonic crystalloids, starches, or gelatins

Norepinephrine recommended as first-choice vasopressor

Use central venous catheter for vasopressors; alternatively, peripheral IV in large vein (stop 
infusion for extravasation) or intraosseous needle

Consider inotrope if poor perfusion/cardiac dysfunction persist after reaching MAP target

IV = intravenous; MAP = mean arterial pressure. 

Extrapulmonary Manifestations

NIH COVID‐19 Treatment Guidelines (https://files.covid19treatmentguidelines.nih.gov/guidelines/covid19treatmentguidelines.pdf/). Last updated 10/22/2020.  Accessed 10/31/2020.   Moores LK, et al. Chest. 
2020;158:1143‐1163. 

Renal 
dysfunction

• When renal replacement therapy is indicated, continuous renal replacement therapy 
(CRRT) is recommended, if available

• If CRRT is unavailable or not possible, prolonged intermittent renal replacement therapy 
rather than intermittent hemodialysis is recommended

Hematological 

• Anticoagulant thromboprophylaxis is recommended for critically ill patients with COVID-19

– LMWH is preferred

– Use of LMWH or UFH is recommended over fondaparinux or direct oral anticoagulants 
(DOACs)

• In acutely ill hospitalized patients with COVID-19, prophylaxis with LMWH or fondaparinux 
is recommended over UFH; prophylaxis with LMWH, fondaparinux or UFH is recommended 
over DOACs

• COVID-19 diagnosis should not influence the recommendation for VTE prophylaxis in 
hospitalized children

• Anticoagulant or antiplatelet therapy should not be used to prevent arterial thrombosis 
outside of the usual standard of care (SoC)

LMWH = low molecular‐weight heparin; UFH = unfractionated heparin; VTE = venous thromboembolism
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Clinical Trial Data on Emerging Treatment Options

IDSA: Recommended Treatment Options

Bhimraj A, et al. IDSA Guidelines. V3.3.0  (www.idsociety.org/globalassets/idsa/practice‐guidelines/covid‐19/treatment/idsa‐covid‐19‐gl‐tx‐and‐mgmt‐v3.3.0.pdf).  Accessed 10/31/2020.

Treatment 
Option

Guidance

Remdesivir • Recommended for hospitalized patients with severe COVID-19

• Most benefit seen in those with severe COVID-19 on supplemental 
oxygen rather than patients on mechanical ventilation or ECMO

• 5 days of treatment recommended for patients on supplemental oxygen

• 10 days of treatment recommended for patients on mechanical 
ventilation or ECMO

Glucocorticoids • Recommended for hospitalized patients with severe COVID-19

• Dexamethasone 6 mg IV or PO for 10 days or equivalent

• Not recommended for hospitalized patients without hypoxemia requiring 
supplemental oxygen

IDSA = Infectious Diseases Society of America; PO = by mouth.
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Adaptive COVID‐19 Treatment Trial (NIAID ACTT‐1): Trial Design

• Multicenter, adaptive, randomized, double‐blind, placebo‐controlled phase 3 trial

Beigel JH, et al. N Engl J Med. 2020;May 22: Epub ahead of print.  NCT04280705.

Inclusion criteria (N = 1063)
• Adult patients ≥18 years of age
• Hospitalized with symptoms of 

COVID‐19/SARS‐CoV‐2 infection 
and ≥1 of following: 

– Radiographic infiltrates by 
imaging

– SpO2 ≤94% on room air
– Requiring supplemental oxygen
– Requiring mechanical 

ventilation

Remdesivir IV QD
Day 1, 200 mg; days 2–10 100 mg

Placebo IV QD

Daily assessment for time to 
clinical improvement while 
hospitalized to day 29; 

assessments at days 15, 22, 
and 29 if discharged

Day 10

• Primary endpoint: time to recovery by day 29 according to 8‐point ordinal scale 

• Secondary endpoints: treatment‐related improvements in ordinal scale at day 15

QD = each day.

COVID‐19 Clinical Status Ordinal Scale

Beigel JH, et al.  N Engl J Med. 2020;May 22: Epub ahead of print.

Clinical Status 
Ordinal Scale

Clinical Status Description for Assessment

1 Not hospitalized, no limitations on activities

2 Not hospitalized, limitation on activities, and/or requiring home oxygen 

3 Hospitalized, not requiring supplemental oxygen, and no longer requires 
ongoing medical care (if hospitalization extended for infection-control purposes)

4 Hospitalized, not requiring supplemental oxygen; requiring ongoing medical care 
(COVID-19 related or otherwise) 

5 Hospitalized, requiring supplemental oxygen 

6 Hospitalized, on noninvasive ventilation or high-flow oxygen devices 

7 Hospitalized, on invasive mechanical ventilation or ECMO

8 Death

19
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NIAID ACTT‐1 Results

• Faster median recovery with 
remdesivir (11 days vs 15 days; 
P <.001)

• Kaplan‐Meier estimates of 
mortality by 14 days:

– 7.1% with remdesivir

– 11.9% with placebo

– HR = 0.70; 95% CI, 0.47–1.04

Beigel JH, et al. N Engl J Med. 2020;May 22: Epub ahead of print.
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Patients receiving high‐flow oxygen or 
noninvasive mechanical ventilation
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P<0.001

HR = hazard ratio; CI = confidence interval; PBO = placebo.

• Multicenter, randomized, open‐label phase 3 trial of remdesivir in patients with moderate 
COVID‐19

• Primary endpoint: improvement on 7‐point ordinal scale on day 11

• Secondary endpoint: treatment‐emergent adverse events

SIMPLE‐Moderate Study: Trial Design

NCT04292730.

Inclusion criteria (N = 584)

• Patients ≥12 years of age

• Hospitalized with SARS‐CoV‐2 
infection confirmed by RT‐PCR

• Radiographic infiltrates by imaging

• SpO2 >94% on room air

Remdesivir IV QD
Day 1, 200 mg; days 2–5, 100 mg

(n = 191)

SoC
(n = 200)

Remdesivir IV QD
Day 1, 200 mg; days 2–10 100 mg

(n = 193)

RT‐PCR = reverse transcriptase‐polymerase chain reaction.
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SIMPLE‐Moderate Study: Efficacy

Patients receiving 5‐day remdesivir were 65% more likely to have clinical improvement at 
day 11 vs SoC (OR = 1.65; 95% CI: 1.09–2.48; P = .017)

• No significant improvement noted with 10‐day remdesivir vs SoC; OR = 1.31; 95% CI, 0.88–1.95; 
P= .18)

Gilead press release (PR). 6/1/2020 (www.gilead.com/news‐and‐press/press‐room/press‐releases/2020/6/gilead‐announces‐results‐from‐phase‐3‐trial‐of‐remdesivir‐in‐patients‐with‐moderate‐covid‐19). Accessed 
10/31/2020. 

Clinical efficacy at day 11
Remdesivir 5-Day 

(n = 191)
n (%) 

Remdesivir 10-Day 
(n = 193)

n (%) 

SoC
(n = 200)

n (%) 

≥2-point improvement on ordinal scale 134 (70) 126 (65) 121 (61)

≥1-point improvement on ordinal scale 146 (76) 135 (70) 132 (66)

Requiring any oxygen support 12 (6) 13 (7) 22 (11)

≥1-point worsening in ordinal scale 6 (3) 12 (6) 22 (11)

Death 0 2 (1) 4 (2)

OR = odds ratio.

Remdesivir Safety Information and Warnings

• Most common AEs are nausea, diarrhea, and headache

• Recommended daily monitoring: serum 
chemistries, hematology, ALT, AST, renal                                                                                     
function tests, bilirubin, ALP

• Infusion‐related reactions have occurred in 
patients receiving remdesivir; immediately 
discontinue if signs of clinically significant                                            
infusion reaction occur

• Transaminase elevations have occurred in                                            
healthy controls and patients with COVID‐19                                    
receiving remdesivir

– Do not administer if ALT ≥5 x ULN at baseline

– Discontinue if ALT ≥5 x ULN; resume treatment when ALT elevation resolves

Remdesivir EUA Provider Fact Sheet. 

Adverse 
Events

Remdesivir 
5 Days

(n = 200)

Remdesivir 
10 Days
(n = 197)

Any 71% 74%

Serious 21% 35%

Grade ≥3 31% 43%

Discontinued 
due to AE

5% 10%

All-cause 
mortality at 
day 28

10% 13%

AE = adverse event; ALT = alanine aminotransferase; AST = aspartate aminotransferase; ALP = alkaline phosphatase; ULN = upper limit normal
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RECOVERY Trial Design

• Eligible patients (hospitalized with clinically suspected or laboratory‐confirmed SARS‐CoV‐2 
infection) were randomized to:

• Factorial design with simultaneous randomization to no additional therapy or convalescent 
plasma

• Patients with progressive disease (hypoxia and an inflammatory state) may undergo second 
randomization to no additional treatment or tocilizumab

• Primary endpoint: 28‐day mortality

Randomized Evaluation of COVID‐19 Therapy—RECOVERY (www.recoverytrial.net/files/recovery‐protocol‐v7‐0‐2020‐06‐18.pdf). Accessed 10/31/2020.

No additional treatment Dexamethasone Hydroxychloroquine

Lopinavir/ritonavir Azithromycin

RECOVERY Trial
Mortality With Dexamethasone + Usual Care (UC) vs UC Alone

Horby P, et al; RECOVERY Collaborative Group. N Engl J Med. 2020;Jul 17:Epub ahead of print.

All participants (n = 6425) No oxygen (n = 1535)

M
o
rt
al
it
y 
(%

)

Days since randomization
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Dexamethasone/UC
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1725
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UC

Dexamethasone 
+ UC

RR = 0.83 (95% CI, 0.75–0.93)
P <.001
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RR = 1.19 (95% CI, 0.91–1.55)
P= .14
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2104 patients randomized to dexamethasone 6 mg QD for up to 10 days; 4321 patients received UC alone

RR = relative risk. 
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RECOVERY Trial
Mortality in Patients On Oxygen or Mechanical Ventilation ± Dexamethasone

Horby P, et al; RECOVERY Collaborative Group. N Engl J Med. 2020;Jul 17:Epub ahead of print.
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RR = 0.82 (95% CI 0.72–0.94)
P= .002
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Days since randomization
No. at Risk

Dexamethasone/UC
UC

324
683

290
572

248
481

232
424

228
400

UC

RR = 0.64 (95% CI 0.51–0.81)
P <.001

Oxygen only (n = 3883) Invasive mechanical ventilation (n = 1007)

Dexamethasone 
+ UC

Dexamethasone 
+ UC

RECOVERY Trial: Secondary Outcomes

Horby P, et al; RECOVERY Collaborative Group. N Engl J Med. 2020;Jul 17: Epub ahead of print.

Outcome
Dexamethasone 

+ UC
UC 

Only 
RR

(95% CI)

Discharged from hospital within 
28 days

67.2% 63.5% 1.10 (1.03–1.17)

Receipt of invasive mechanical 
ventilation or death

25.6% 27.3% 0.92 (0.84–1.01)

Invasive mechanical ventilation 5.7% 7.8% 0.77 (0.62–0.95)

Death 21.7% 22.7% 0.93 (0.84–1.03)
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Hydroxychloroquine*

• Randomized RECOVERY trial: 

– 1542 patients randomized to hydroxychloroquine and 3132 patients to usual care alone

– No significant difference in the primary endpoint of 28‐day mortality (25.7% 
hydroxychloroquine vs 23.5% usual care; HR = 1.11; P= .10)

– No beneficial effect on hospital stay duration or other outcomes

• Observational study:

– No benefit with hydroxychloroquine 
in 1376 hospitalized patients 

– 45.8% received hydroxychloroquine 
within 24 hours of presentation and 
85.9% within 48 hours

Geleris J, et al. N Engl J Med. 2020;382:2411‐2418. 

Associations between Hydroxychloroquine Use and 
Composite Endpoint of Intubation or Death

Analysis Intubation or Death
No. of events/no. of patients at risk (%)

Hydroxychloroquine
No hydroxychloroquine

262/811 (32.3)
84/565 (14.9)

Crude analysis, HR (95% Cl) 2.37 (1.84–3.02)
Multivariable analysis, HR (95% Cl) 1.00 (0.76–1.32)
Propensity-score analyses, HR (95% Cl)

With inverse probability weighting
With matching
Adjusted for propensity score

1.04 (0.82–1.32)
0.98 (0.73–1.31)
0.97 (0.74–1.28)

*Not an FDA‐approved treatment.

COVID‐19 Animation

29

30



16

Tocilizumab*

• Retrospective, observational cohort 
study of 544 patients with severe 
COVID‐19 pneumonia

• 20% of patients in standard care group 
died, compared with 7% in tocilizumab 
group (P <.0001)

• Tocilizumab treatment was associated 
with a reduced risk of invasive 
mechanical ventilation or death 
(aHR = 0.61; 95% CI, 0.40–0.92; P= .02)  

Guaraldi G, et al. Lancet Rheumatol. 2020;2:e474‐e484. 

Log‐rank P <.0001
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*Not an FDA‐approved treatment.

aHR = adjusted HR.

Convalescent Plasma

• Open‐label, randomized trial of 103 patients with severe (respiratory distress and/or 
hypoxemia) or life‐threatening (shock, organ failure, or mechanical ventilation) disease

• Clinical improvement occurred within 28 days in 51.9% of the convalescent plasma group  
vs 43.1% in the control group (HR = 1.40; 95%, 0.79–2.49; P= .26)

• No significant difference between groups in 28‐day mortality or time from randomization  
to discharge

Li L, et al. JAMA. 2020;324:460‐470.
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Log‐rank P= .83
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Lopinavir/Ritonavir*

• 199 hospitalized COVID‐19 patients with           
O2 sat ≤94% on room air or PaO2/FiO2

<300 mmHg

• Primary endpoint: time to clinical 
improvement

– No differences in time to clinical 
improvement between treatment groups

• 28‐day mortality was numerically lower in 
lopinavir/ritonavir group (19.2% vs 25.0%)

• Patients in lopinavir/ritonavir group had 
shorter stay in ICU (6 days vs 11 days)

Cao B, et al. N Engl J Med. 2020;382:1787‐1799.
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Time to clinical improvement in  
intent‐to‐treat population

*Not an FDA‐approved treatment.

ICU = intensive care unit.

Other Randomized Clinical Trials for COVID‐19

Hung IFN, et al. Lancet. 2020;395:1695‐1704.  Li L, et al. Med. 2020; Epub.  Wang Y, et al. Lancet. 2020;395:1569‐1578.  Goldman JD, et al. N Engl J Med. 2020;May 27; Epub ahead of print.  Chen C, et al. MedRxiv. 
2020 April 15. Tang W, et al. MedRxiv. 2020 May 7. Assistance Publique ‐ Hôpitaux de Paris/Universities/INSERM‐REACTing COVID‐19 academic research collaboration. PR 2020 April 27. NCT04331808. NCT04315298.  
Regeneron PR. 2020 April 27. Sadeghi A, et al. IAS 2020: abstract 11125. 

Agent N Population Comparator Primary Outcome

Lopinavir/ritonavir/
interferon β-1b/
ribavirin

127
Adults, mild to 

moderate
Lopinavir/ritonavir

Patients in combination group 
showed faster viral clearance and 
more rapid clinical improvement

Sofosbuvir/
daclatasvir

66 Adults, severe Lopinavir/ritonavir
88% achieved clinical recovery ≤14 
days vs 67% with control (P= .076)

Hydroxychloroquine 150
Adults, mild to 

moderate
SoC alone

No difference in negative conversion 
of SARS-CoV-2 by day 28

Tocilizumab 129
Moderate or 

severe 
pneumonia

SoC alone
Improvement in composite endpoint 
of death or need for ventilation at day 
14 with tocilizumab vs standard care

Sarilumab                         
(200 or 400 mg)

457
Severe or 

critical
Placebo

CRP decline: 77% and 79% vs 21%

Recommended continuing phase 3 
only in critical subgroup with 400 mg 
sarilumab vs placebo

CRP = C‐reactive protein.
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Vaccine Candidates

Folegatti PM, et al. Lancet. 2020;396:467‐478.  Zhu FC, et al. Lancet. 2020;395:1845‐1854.  Keech C, et al. N Engl J Med. 2020;Sep 2: Epub ahead of print. 

Vaccine 
Candidate Vaccine Type Key Data from Clinical Trials

AZD1222/
ChAdOx1

Simian adenovirus vector 
containing DNA coding for 
spike glycoprotein

Neutralizing antibodies were detected in 91–100% 
of participants after a single dose (depending on 
assay used) and in 100% after a booster dose

Ad5 Non-replicating adenovirus 
type-5 vector containing 
spike DNA

Phase 1 study showed humoral responses peaked 
at day 28 post-vaccination, and rapid specific T-cell 
responses were noted from day 14 post-vaccination

NVX-
CoV2373

Recombinant nanoparticle 
vaccine composed of trimeric 
full-length spike and Matrix-
M1 adjuvant

Two-dose adjuvanted regimen induced geometric 
mean anti-spike IgG and neutralization responses 
that exceeded convalescent serum 

RBD = receptor binding domain

Emerging Vaccines:
BNT162b1 and BNT162b2

• Placebo‐controlled, dose‐escalation, phase 1 trial

• Two lipid nanoparticle‐formulated, RNA vaccine candidates

– BNT162b1: encodes secreted trimerized receptor‐binding domain

– BNT162b2: encodes membrane‐anchored full‐length spike

• 195 participants randomized to 13 trial groups defined according to:

– Vaccine candidate

– Age of participant (18–55 years or 65–85 years)

– Vaccine dose level (10, 20, or 30 μg or 100 μg)

– Participants received 2 doses with 21 days between doses (100 μg group received 1 dose)

Walsh EE, et al. N Engl J Med. 2020;Oct 14: Epub ahead of print. 
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Emerging Vaccines: BNT162b2 Results

• Both vaccines elicited dose‐dependent neutralizing geometric mean titers that were similar 
or higher than that of convalescent serum samples

• Lower incidence and severity of systemic reactions with BNT162b2, particularly in older 
adults

Walsh EE, et al. N Engl J Med. 2020;Oct 14: Epub ahead of print. 

Systemic events: Mild Moderate  Severe
Fever: 38.0° C–38.4° C >38.4° C–38.9° C >38.9° C–40.0° C
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Emerging Vaccines: mRNA‐1273

• Phase 1, dose‐escalation trial in 45 
healthy adults aged 18–55 years

• Participants received 2 doses, 28 days 
apart, of 25, 100, or 250 μg

Jackson LA, et al. N Engl J Med. 2020;Jul 14: Epub ahead of print.  Participants (%)

Symptom

Any systemic 
symptom

Arthralgia

Fatigue

Fever

Chills

Headache

Myalgia

Nausea

Any local symptom

Size of erythema           
or redness

Size of induration 
or swelling

Pain

Dose 
Group
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250 µg
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Monoclonal Antibodies

Regeneron PR (https://investor.regeneron.com/news‐releases/news‐release‐details/regenerons‐regn‐cov2‐antibody‐cocktail‐reduced‐viral‐levels‐and). Lilly PR (https://investor.lilly.com/news‐releases/news‐
release‐details/lilly‐announces‐proof‐concept‐data‐neutralizing‐antibody‐ly). Accessed 10/31/2020. 

Candidate Patient Population Top-line Results

REGN-COV2 • Non-hospitalized patients with 
COVID-19

• 45% were seropositive 
(measurable antiviral 
antibodies)

• 41% were seronegative (no 
measurable antiviral 
antibodies)

• REGN-COV2 reduced viral load through day 7 in 
seronegative COVID-19 patients

• Among seronegative patients, median time to 
symptom alleviation was 13 days with placebo,   
8 days with high dose, and 6 days with low dose 

• Medical visits for COVID-19 were needed for 
15.2% of placebo-treated patients, 7.7% of high-
dose patients, and 4.9% of low-dose patients

LY-CoV555 • Mild-to-moderate COVID-19 
patients in outpatient setting

• Recently diagnosed: positive 
test ≤3 days prior to infusion

• LY-CoV555 reduced hospitalization or ED visits 
compared with placebo (1.7% vs 6%)

ED = emergency department.

Persistent Symptoms After COVID‐19 Infection

• Recovered COVID‐19 patients discharged from acute care may need continued monitoring 
for long‐lasting effects

• In a study of 143 previously hospitalized patients in Rome, Italy:

– 87.4% had at least one persistent symptom 2 months or longer after initial onset and at more 
than a month after discharge

– 32% of patients had 1 or 2 symptoms and 55% had 3 or more

– None had fever or signs and symptoms of acute illness

– Most commonly reported persistent symptoms included fatigue (53%), dyspnea (43%), joint 
pain (27%), and chest pain (21%)

Carfi A, et al. JAMA. 2020;324:603‐605.
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Case Study 1

Severe COVID‐19 in the ICU

Severe COVID‐19 in the ICU: Presentation

• CC: A 62‐year‐old female presents with a 10‐day history of fever, cough, diarrhea, and 
shortness of breath 

– Found to be positive for SARS‐CoV‐2 on nasal PCR testing and admitted

• Past medical history: type 2 diabetes and hypertension

• Family history: diabetes

• Medications: Lisinopril, metformin, calcium, omeprazole

CC = chief complaint; PCR = polymerase chain reaction.
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Severe COVID‐19 in the ICU: Examination

• Vitals on admission:

– T = 37°C, BP = 104/74, HR = 110 bpm and regular, RR = 29/min

– Oxygen saturation of 91% on room air

• Exam showed a patient in mild respiratory distress, diminished basal breath sounds with no 
rhonchi or wheezes. She had tachycardia and soft abdomen with no skin rashes or edema.

• She had progressive hypoxemia, with oxygen saturation of 82% on room air and 93% on a 
nonrebreather mask, and then high‐flow nasal cannula

• She was then intubated due to progressive respiratory failure

T = temperature; BP = blood pressure; HR = heart rate; bpm = beats per minute; RR = respiratory rate. 

Severe COVID‐19 in the ICU: Laboratory Findings

• Normal renal function and coagulation profile

• WBC: 3500 cells/ml (normal: 4500–11,000 cells/mL)

• Lactate: 3.0mmol/L (normal: 0.5–1 mmol/L)

• Ferritin: 1537 ng/mL (normal: 20–250 ng/mL)

• CRP: 8.9mg/dL (normal: 0.3–1.0 mg/dL)

• D‐dimer: 0.4 mcg/mL

• Procalcitonin: 0.18 ng/mL

WBC = white blood (cell) count. 
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Chest Radiograph on April 16

Severe COVID‐19 in the ICU: Continued Treatment

• After admission, she was given one dose of tocilizumab, but she remained ill, with 
increasing oxygen needs on 80% on mechanical ventilation

• Minimal improvement in oxygenation with a trial of proning

• She remained afebrile with a WBC of 5900 cell/mL on ceftriaxone, doxycycline, and 
hydroxychloroquine
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Severe COVID‐19 in the ICU

Should the patient receive adjunctive corticosteroids?

Is she safe from an infection standpoint?

Chest Radiograph 4 Days After Corticosteroids 

Procalcitonin stayed at 
0.18 ng/mL or lower 
during and after therapy 
with steroids
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Severe COVID‐19 in the ICU 

What therapies can we use in this patient?

Adjunctive Therapies for COVID: When and for Whom? 

• Systemic corticosteroids

• Remdesivir

• VTE prophylaxis

• Prone ventilation

• Hyperimmune/convalescent serum 

• Antibiotics

• ACE inhibitors, ARBs

• NSAIDs vs acetaminophen (Tylenol®)

• Anticytokine therapies: IL‐1, IL‐6, JAK inhibitors

• Antivirals: lopinavir/ritonavir, interferon

NSAID = nonsteroidal anti‐inflammatory drug; JAK = Janus kinase.
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Case Study 2

COVID‐19 During Pregnancy

COVID‐19 During Pregnancy: Presentation

• 29‐year‐old female, 31 weeks gestation, G2P1

• She reported to the ED following a positive nasal swab for COVID‐19 and progressive 
worsening of dyspnea

• She reports 7 days of dyspnea, fever, and nonproductive cough

• Mild gestational diabetes controlled by diet and exercise

• Social history: never smoked, no alcohol, no elicit drug use, HIV negative, no occupational 
exposures

G2P1 = gravida 2, para 1 (2 pregnancies, 1 birth); HIV = human immunodeficiency virus.
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COVID‐19 During Pregnancy: Chest radiograph in ED

CT Performed in ED to Exclude PE

CT = computed tomography (scan); PE = pulmonary embolism. 
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COVID‐19 During Pregnancy

How would you manage this patient’s COVID‐19?

COVID‐19 During Pregnancy

Would you recommend VTE prophylaxis for this patient? 

If so, what medications would you recommend?
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Patient Management Plan

• The patient was admitted to the ICU and placed on supplemental oxygen

• Lateral position recommended as patient was unable to self‐prone

• Fetal monitoring by OB

• O2 saturation was 90% on supplemental oxygen, and patient was placed on HFNC

– Order to start epoprostenol for O2 saturation persistently <95% on HFNC

• Patient received convalescent plasma and dexamethasone for COVID‐19 and fetal‐lung 
maturity

• Enoxaparin given for VTE prophylaxis

OB = obstetrics; HFNC = high‐flow nasal cannula.

Managing COVID‐19 During Pregnancy

• Pregnant women may be at increased risk of mechanical ventilation and ICU admission 
compared with non‐pregnant peers

• Corticosteroids may be used to manage COVID‐19 in pregnant patients

– Use caution in patients with preexisting diabetes or gestational diabetes, particularly if under 
insulin therapy

• Increased risk of thromboembolic events in COVID‐19 and pregnancy

– VTE prophylaxis recommended for all hospitalized patients with COVID‐19 and pregnant 
women with COVID‐19, unless contraindicated

– Unfractionated heparin is preferred in patients who deliver within several days because it is 
readily reversed

– Low‐molecular‐weight heparin is reasonable in pregnant women unlikely to deliver soon

Favilli A, et al. J Matern Fetal Neonatal Med. 2020;Jun 7:1‐14
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https://covid‐frontline.com

COVID‐19 Frontline website
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COVID-19 Frontline: Evolving Strategies in the Management and Prevention of COVID-19 
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