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Key topic areas / questions identified:

What are current direct-acting agents that could be used to treat COVID-19?

Remdesivir
Hydroxychloroquine/chloroquine
Hydroxychloroquine/Azithromycin
Tocilizumab

Ivermectin

Tenofovir
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What do clinicians need to know about supportive care for patients with COVID-19?

Immunosuppressants
Anticoagulation
Ventilator Management
ECMO

Prone positioning

ok wbdPE

Vaccine Development



Direct Acting Agents: Remdesivir

For adult patients diagnosed with COVID-19, does remdesivir, compared with standard supportive care,
lead to improved outcomes/decrease duration of illness?

Key Findings:

2 articles were reviewed (Total n=61; Total sample in USA; 1 article non-human study).

A China lab-based study found via cell research that remdesivir and chloroquine effectively
inhibit viral infection in vitro.

An American cohort study cohort study gave a 10-day course of remdesivir, (200 mg 1V on day
1, followed by 100 mg daily for the remaining 9 days of treatment) to 61 hospitalized patients
with O2saturation <94%. Clinical improvement was observed in 36 of 53 patients (68%). Median
follow-up of 18 days: 36 patients (68%) improved in oxygen-support class, 17 of 30 ventilated
patients (57%) were extubated. 25 patients (47%) were discharged, and 7 patients (13%) died;
mortality was 18% (6 of 34) among ventilated patients and 5% (1 of 19) among those not
ventilated.

Recommendations:

e Remdesivir shows promise for improved clinical outcomes in one compassionate-use cohort
study.
e Randomized control trial with placebo necessary for drawing stronger conclusions.
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Direct Acting Agents: Hydroxychloroguine/Chloroquine

For adult patients diagnosed with COVID-19, does chloroguine/hydroxychloroquine, compared with
standard supportive care, lead to improved outcomes/decrease duration of illness?

For adult patients diagnosed with COVID-19, does a higher dose of chlorogquine/hydroxychloroquine,
compared with standard lower dose, lead to improved outcomes/decrease duration of illness?

Key Findings:

10 articles were reviewed (Total n=994; Total sample in USA, China, France, Italy, Israel, Brazil).

A systematic review of 6 articles and 23 clinical trials in China published in the Journal of
Critical Care states that there is sufficient pre-clinical rationale and evidence regarding
effectiveness of chloroquine for treatment of COVID-19 as well as evidence of safety from long-
time use in clinical practice to justify clinical research on the topic. ()

Two of the largest and most recent studies thus far (n=181 and 368 in French and American
study, respectively) yield the following results:

o HQ group: 20.2% patients transferred to the ICU or died within 7 days. 2.8% of patients
died within 7 days. No-HQ group: 22.1% transferred to the ICU or died within 7 days.
4.6% of patients died within 7 days. 2)

o Compared to the no HQ group (11.4%), the risk of death from any cause was highest in
the HQ group (27.8%), and elevated in the HQ+AZ group (22.1%). The risk of
ventilation was similar in the HQ group (13.3 %) and the no HQ group (14.1%),
compared to the HQ+AZ group (6.9%). @)

Four small clinical trials in China (n=100, 22, 62, 30) suggest that HQ improves outcomes.
Primary endpoints used in these studies vary widely; viral load, time to discharge, lung CT
findings, duration of cough, etc. These trials have methodologic concerns, including concomitant
co-therapies, baseline differences between the groups, and lack of blinding or placebo control. (-s)
A Brazilian clinical trial (n=81) to assess safety of HQ dosage showed that the higher dosage
group (600 mg BID x 10 days) had 25% of patients with prolonged QTc and higher mortality, as
compared to the lower dosage group (450mg x5 days, bid only on the first day) . @)

One model suggests that 400 mg BID x 5 days will help reduce viral load while also reducing the
risk of prolonged QTc. (10

Recommendations:

There is no clear evidence for the benefit of hydroxychloroquine in the treatment of patients
hospitalized with COVID-19. If a patient is treated with HQ, they should ideally be enrolled in a
clinical trial whenever possible.

If hydroxychloroquine is used, the dose that is proposed to reduce viral loads and minimize
adverse events is 400 mg BID x 5 days.

Patients treated with hydroxychloroquine should be monitored closely for prolonged QTc.
Patients should also be monitored for other less common adverse events: hypoglycemia,
neuropsychiatric effects, drug—drug interactions and idiosyncratic hypersensitivity reactions.
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For adult patients diagnosed with COVID-19, does hydroxychloroquine/azithromycin lead to improved
outcomes/decrease duration of illness?

Key Findings:
2 articles were reviewed (Total n=116; Total sample in France).

e A non-randomized open label study published by International Journal of Antimicrobial Agents,
studied asymptomatic patients and symptomatic patients with upper or respiratory tract infection
symptoms. Cases treated showed a significant reduction of the viral carriage at D6-post inclusion
compared to controls and lower average carrying duration than reported of untreated patients in
the literature.

e Inasecond study published by Travel Medicine and Infectious Disease, all but 2 patients
improved clinically. A rapid fall of nasopharyngeal viral load was noted, with 83% negative at
Day7, and 93% at Day8. Virus cultures from patient respiratory samples were negative in 97.5%

of patients at Day5. Patients were able to be rapidly discharged from IDU with a mean length of
stay of five days.

Recommendations:

e Azithromycin added to hydroxychloroquine was significantly more efficient for virus elimination.

e Azithromycin added to hydroxychloroquine accelerated clearance of viral load and decreased
duration of disease
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Direct Acting Agents: Tocilizumab

For adult patients diagnosed with COVID-19, does tocilizumab, compared with standard supportive care,
lead to improved outcomes/decrease duration of illness?

Key Findings:

7 articles were reviewed (Total n=40; Total sample in China, Italy, France, Switzerland).

Retrospective study in China found that in most covid-positive patients, acute phase reactant
levels were decreased and the patients were getting to a stable condition reflected by a later
gradual decrease of IL-6 after TCZ administration. Treated COVID positive patients ranging
from moderately to critically ill with 1+ doses of tocilizumab in addition to methylprednisone.
11/15 patients had CRP normalize in 1 week; of 4 critically ill patients treated with single dose 3
died and 1 had CRP remain elevated.

An open clinical trial in China found 100% fever normalization in 24hr, 15/20 lowered O2
requirements, 16/19 normalization of CRP 5 days post treatment with TCZ. The study was
limited by lack of control.

A collection of French and Swiss articles represented individual patient case studies, primarily in
immunocompromised patients already recieving tocilizumab, with promising results.

Recommendations:

e Tocilizumab may reduce inflammation in COVID and elevated IL-6 is an indication
e Multiple doses of tocilizumab should be given to critically-ill patients
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Direct Acting Agents: Ivermectin
For adult patients diagnosed with COVID-19, does ivermectin, compared with standard supportive care,
lead to improved outcomes/decrease duration of illness?
Key Findings:
1 article was reviewed (no human studies)

e Australian lab-based study found that Ivermectin successfully inhibited viral replication in vitro
in Vero/hSLAM cells infected with SARS-CoV-2.

Recommendations:

e lvermectin has been shown to be an effective treatment for SARS-CoV-2 in vitro. While no
studies have demonstrated effectiveness for human subjects, in vivo trials are merited.
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Direct Acting Agents: Tenofovir

For adult patients diagnosed with COVID-19, does tenofovir, compared with standard supportive care,
lead to improved outcomes/decrease duration of illness?

Key Findings:
1 article reviewed (No human studies)

e Ribavirin, Remdesivir, Sofosbuvir, Galidesivir, and Tenofovir bind tightly to RdRp of SARS-
CoV-2

Recommendations:
e Tenofovir can tightly bind to the RdRp of the SARS-CoV-2 strain and thus may be used to treat
the disease. No toxicity measurements are required for these drugs since they were previously
tested prior to their approval by the FDA. Life Sci.
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Supportive Care: Immunosuppressants

For adult patients diagnosed with COVID-19 and comorbidities or recent translations requiring
immunosuppressants, does the use of immunosuppressants lead to prolong duration of disease?

Key Findings:

3 articles were reviewed (Total n=3; Total sample in United States).

Long duration and excessive doses of steroids may adversely affect recovery due to the inhibition
of antiviral immunity, and may also result in other side effects related to steroids.

In the case published by American Journal of Transplantation studying 1 a COVID-19 positive
patient with a recent kidney transplant, the patient was given 40mg of methylprednisolone daily
for 12 days, which may have played an important role in the faster recovery from his pneumonia
without the occurrence of severe side effects.

The number of T cells were significantly decreased in 2 other cases published by American
Journal of Transplantation.. T cell reduction is common in severe COVID-19 cases, indicating
coronavirus might mainly act on lymphocytes, especially T lymphocytes.

Immunosuppressed solid organ transplanted patients could be more susceptible to SARS-CoV-2
infection with severe clinical manifestations, the anti-inflammatory effects of immunosuppression
could diminish the clinical expression of disease.

Recommendations:

Discontinuation of immunosuppressants and steroid treatment might help faster recovery from
COVID-19 pneumonia.

The risks and benefits of continuing or discontinuing immunosuppressants should be weighed for
each individual case. A lower than standard dose of immunosuppressants could be tried in
patients requiring immunosuppressants to facilitate and shorten duration of disease with COVID-
19
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Supportive Care: Anticoagulation

K . : ions identified:
For adult patients diagnosed with COVID-19, does early initiation of anticoagulation compared to
prolonging initiation improve mortality?

Key Findings:

3 articles were reviewed (Total n=905; Total sample in China).

D-dimer and FDP levels increased progressively when COVID-19 exacerbated. Patients
diagnosed with DIC received low molecular weight heparin (LMWH) treatment, after which their
D-dimer and FDP decreased, but there was no significant improvement in clinical symptoms.
D-dimer, prothrombin time and age were positively, and platelet count was negatively correlated
with 28-day mortality in multivariate analysis. No difference on 28-day mortality was found
between heparin users and nonusers. But the 28-day mortality of heparin users were lower than
nonusers In patients with SIC score >4 or D-dimer > 6 fold of upper limit of normal.

Recommendations

e The existence of hypercoagulation status in critical COVID-2019 patients should be monitored
closely, and anticoagulation therapy can be considered in selected patients.

e Anticoagulant therapy mainly with LMWH appears to be associated with better prognosis in
severe COVID-19 patients meeting SIC criteria or with markedly elevated D-dimer.
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Supportive Care: Ventilatory Management
. Y ions identified:
In COVID-19 in danger of respiratory failure, do different ventilator strategies, compared to traditional
ARDS protocol, affect mortality and long term health outcomes?

Key Findings:

8 articles were reviewed (Total n=unknown; at least 2,583+; Total sample in China, Italy, review from
Germany, USA).

e Threshold for intubation should remain low to prevent increased mortality, but timely intubation
is better than early intubation as it prevents re-intubation and risk of disease spread. Adopt
ventilator settings for ARDS with some adjustments (PEEP usually higher ~10, low VT ~6), with
a focus on preventing ventilator-associated lung injury (Lung Protective Strategy) and reducing
transmission (wearing proper PE and decreased re-intubation).

e For pediatric patients, do not delay intubation, use a low tidal volume, and place the child in a
prone position 1-2 hours three times daily, early in treatment.

e One study addressing hypercapnia recommends a VT of ~7.7 to prevent or improve hypercapnia.

Recommendations:

e Though mostly anecdotal, there is some evidence on the ventilator settings and differing
characteristic of COVID-19 associated ARDS. Ventilator setting recommendations include:

o Low VT, < 6 mL/kg ideal body weight

o PEEP>10cm H20

o Oxygen administration at an SpO2 < 90% - 96%.
o Starting RR of 16 breaths/min.

o Early prone positioning

e The most experienced team member should perform intubation with as few assistants as possible
to reduce exposure. Bag-mask ventilation generates aerosols and should be minimized by
performing prolonged pre-oxygenation. Rapid sequence induction with muscle relaxants will
reduce coughing.

e In patients who develop hypercapnia, increase VT to ~7.7.

e For timing of intubation:

o If a patient is on nasal high-flow oxygen therapy, the ROX index [SpO2/(FiO2 x RR)]
can be used. If after 12 hours, patients have a ROX index of <3.85, initiate intubation.

o For NCP patients, if PaO2/FiO2 is <150 mmHg (1mmHg = 0.133 kPa), initiate intubation
if receiving more than 2 hours of nasal high-flow therapy or non-invasive ventilation.



Figure 1. UpToDate Table of Ventilator Setting Recommendations for COVID-19 patients

Low tidal volume ventilation in patients with acute respiratory distress syndrome

Initial ventilator settings

Caleulate predicted body weight (PBW)
Male = | 50 + 2.3 [height (inches) - 60] OR
| 50 + 0.91 [height (cm) - 152.4]
Female = | 45.5 + 2.3 [height (inches) - 60] OR
| 45.5 + 0.91 [height (cm) - 152.4]
Set mode to volume assist-control
Set initial tidal volume to & mlL/jkg PEW

Set initial ventilator rate <35 breaths/min to match baseline minute ventilation

Subsequent tidal volume adjustment

Plateau pressure goal: Pplat <30 cm H>0

Check inspiratory plateau pressure with 0.5 second inspiratory pause at least every four hours and after each change in PEEP or tidal volume
If Pplat >30 cm H 3 0, decrease tidal volume in 1 mL/kg PBW steps to 5 or if necessary to 4 mL/kg PBW.
If Pplat <25 cm H3 0 and tidal volume <6 mL/kg, increase tidal volume by 1 mL/kg PBW until Pplat >25 cm H O or tidal volume = 6 mL/kg

If breath stacking (autoPEEP) or severe dyspnea occurs, tidal volume may be increased to 7 or 8 mL/kg PBW if Pplat remains 530 cm Hp 0.

Arterial oxygenation and PEEP

Oxygenation goal: PaO5 55 to 80 mmHg or SpO; 88 to 95 percent

Use these FiQ  /PEEP combinations to achieve oxygenation goal:

Fi05 0.3
PEEP 5

PEEP should be applied starting with the minimum value for a given Fi0

04 0.5 0.6 0.7 08 09 1.0

S5to8 8to 10 10 10te 14 14 14to 18 18to 24

Pplat: plateau pressure; PaO;: arterial oxygen tension; SpO;: oxyhemoglobin saturation; PEEP: positive end-expiratary pressure; FiO2: fraction of inspired oxygen.

Adapted from: Ventilation with lower tidal volumes as compared with traditional tidal velumes for acute lung injury and the acute respiratory distress syndrome. The Acute Respiratory Distress Syndrome Network. N
Engl 1 Med 2000; 342:1301
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Supportive Care: ECMO

In COVID-19 patients with respiratory failure and impending death, does ECMO, compared to continued
ventilator/supportive care measures, prevent mortality and improve long-term outcomes?

Key Findings:

5 articles were reviewed (Total n=20 (possibly more); Total sample in China, Italy, USA).

Approximately half of patients receiving ECMO die of organ failure or septic shock.

A literature review of 87 articles, of which 4 were used in final analysis, found that of 234 patients with
COVID-related ARDS, 17 underwent ECMO. Odds of mortality for ECMO vs conventional treatment were
not significant.

Per the majority of articles and WHO, ECMO is still an option. The mortality rate is higher compared to the
largest report of MERS patients receiving ECMO.

Recommendations:

e ECMO can be a viable treatment option. WHO recommends use as rescue therapy for hypoxia. Consider
ECMO if patient mortality is estimated at 50%; initiate if 80%.

e If properly aerated, start ECMO if one of these conditions/no contraindications are met:

o (1) PaO2/FiO 2 <50 mmHg over 3 h

o (2)Pa02/FiO 2 <80 mmHg over 6 h

o (3)FiO2=1.0, Pa02/FiO2 <100 mmHg

o  (4) Arterial blood pH value <7.25 and PCO2 > 60 mmHg for more than 6 h, and respiratory rate
>35 breaths/min.

o  (5) Respiratory rate >35 breaths/min, blood pH value <7.2 and plateau pressure >30 cmH20

o (6) Severe air leak syndrome

o (7) Complicated by cardiogenic shock or cardiac arrest

o  Contraindications include multi-organ failure, contraindication to anticoagulation, high
mechanical vent for more than 7 days

e  Another paper states ECMO should be considered if one following criteria are met:

o (1) PaO2/Fi02<100mmHg
o (2) P(A-a)02>600mmHg
o (3) pH<7.2 and plateau pressure >30 cmH20 with respiratory rate > 35 breaths per minute
o (4) <65 yearsold
o (5) receiving mechanical ventilation <7days
o  (6) no contraindications
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Supportive Care: Prone Positioning

: : ions identif

Does early initiation of prone positioning during ventilation, compared to supine positioning or later
prone positioning, allow for improved outcomes, including less time on the ventilator, recovery of lung
capacity, and decreased mortality rates?

Key Findings:

3 articles were reviewed (Total n=2,583; Total sample in China).

Prone positioning improves hypoxemia, hypercapnia, lung compliance and lung recoil.

There is little evidence to support prone positioning for treatment of COVID-19 specifically, but
the tendency for SARS-CoV-2 to affect the peripheral and dorsal areas of the lungs provides the
ideal conditions for a positive oxygenation response to prone positioning.

Recommendations:

e Prone positioning should be applied early, given its association with reduced mortality in other
causes of severe ARDS.

e COVID patients should receive prone positioning as soon as possible if not suffering from severe
ARDS [oxygenation index less than 150 mmHg (1 mmHg = 0.133 kPa)]. ECMO patients should
also be placed in a prone position. Prone positioning should be monitored via electrical
impedance imagine
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Vaccines

:  questions identified:

What is the current status/progress made towards developing a vaccine to prevent COVID-19?

Key Findings:

5 global studies regarding the early phases of developing a vaccine were reviewed

Coronavirus seems to evade early detection by the immune system, thus the reason for it having a
longer incubation period ~2-11 days, compared to 1-4 for common influenza virus. Transmission
is reported to occur in asymptomatic infected individuals; this may be indicative of delayed early
response of the innate immune response.

Vaccine development should focus on previous progress made on SARS and MERS vaccines.
Th1 type immune response is a key for successful control of SARS-CoV and MERSCoV and
probably true for SARS-CoV-2 as well.

Studies have begun studying epitopes of SARS-CoV and MERS to identify similarities to SARS-
CoV2 to develop a vaccine using previous progress. Multiple vaccines are currently being
clinically tried.

Updates:

WHO provides updates on the clinical trials. Updates on current trials can be found at this link:

Majority of studies are currently in the pre-clinical phase with few in phase 1 and/or 2.
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