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Thromboembolic Events and COVID-19

Critically ill patients with COVID-19 have been observed to
have a prothrombotic state, which is characterized by the
elevation of certain biomarkers, and there is an apparent
increase in the incidence of venous thromboembolic disease
in this population. In some studies, thromboemboli have
been diagnosed in patients who received chemical
prophylaxis with heparinoids.17-19 Autopsy studies provide
additional evidence of both thromboembolic disease and
microvascular thrombosis in patients with COVID-19.20

Some authors have called for routine surveillance of ICU
patients for venous thromboembolism.21 See the

Antithrombotic Therapy in Patients with COVID-19 section
for a more detailed discussion




Patients With COVID-19 Who Are Discharged from the
Hospital

VTE prophylaxis after hospital discharge is not recommended
for patients with COVID-19 (Alll). For

certain high-VTE risk patients without COVID-19, post-
discharge prophylaxis has been shown to be

beneficial. The Food and Drug Administration approved the
use of rivaroxaban 10 mg daily for 31 to 39 days in these
patients.32,33 Inclusion criteria for the trials that studied
post-discharge VTE prophylaxis included:

- Modified International Medical Prevention Registry on
Venous Thromboembolism (IMPROVE)

VTE risk score >4; or

- Modified IMPROVE VTE risk score >2 and D-dimer level >2
haes the upper limit of normal
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'PATIENT DISPUSITION

PANEL'S RECUMMENDATIUNS

Anti-SARS-CoV-2 monoclonal antibody products are recommended for outpa-

tients with mild to moderate COVID-19 who are at high risk of disease progres-
sion, as defined by the EUA criteria (treatments are listed in alphabetical order):*

* Casirivimab plus imdevimab; or
* Sotrovimab

At this time, the Panel recommends against the use of bamlanivimab plus

etesevimab in these patients due to an increase in the proportion of potentially

resistant variants (Alll).* See text for details.

The Panel recommends against the use of dexamethasone or other systemic

glucocorticoids in the absence of another indication (Alll).°

Discharged From Hospital Inpatient
Setting in Stable Condition and Does
Not Require Supplemental Oxygen

The Panel recommends against continuing the use of remdesivir (Alla),
dexamethasone (Alla), or baricitinib (Alla) after hospital discharge.

\

Discharged From Hospital Inpatient
Setting and Requires Supplemental
Oxygen

For those who are stable enough for

discharge but who still require oxygen

There is insufficient evidence to recommend either for or against the continued
use of remdesivir, dexamethasone, and/or baricitinib. Review the text below
when considering the use of any of these agents after hospital discharge.

>
e

The Panel recommends using dexamethasone 6 mg PO once dalily for the
duration of supplemental oxygen (dexamethasone use should not exceed 10
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DISEASE SEVERITY

Hospitalized but Does Not
Require Supplemental Oxygen

Hospitalized and Requires
Oxygen Delivery Through a
High-Flow Device or Noninvasive
Ventilation

Hospitalized and Requires IMV

or ECMO

PANEL'S RECOMMENDATIONS

The Panel recommends against the use of dexamethasone (Alla) or
other corticosteroids (Alll).?

There is insufficient evidence to recommend either for or against the
routine use of remdesivir. For patients who are at high risk of disease
progression, the use of remdesivir may be appropriate.

Use one of the following options: \

* Remdesivir’® (e.g., for patients who require minimal supplemental
oxygen) (Blla)

* Dexamethasone“ plus remdesivir>c (e.g., for patients who require
increasing amounts of supplemental oxygen) (BIll)

* Dexamethasone® (when combination therapy with remdesivir

cannot be used or is not available) (Bl) /

Use one of the following options:
* Dexamethasone® (Al)
* Dexamethasone® plus remdesivir*© (Blll)

For patients who were recently hospitalized® with rapidly increasing

oxygen needs and systemic inflammation:

* Add either baricitinib'® (Blla) or tocilizumab'" (Blla) to one of the
two options above

For most patients:
* Dexamethasone®’ (Al)

For patients who are within 24 hours of admission to the ICU:
* Dexamethasone® plus tocilizumab'" (Blla)

Rating of Recommendations: A = Strong; B = Moderate; C = Optional
Rating of Evidence: | = One or more randomized trials without major limitations; Ila = Other randomized trials or subgroup analyses of
randomized trials; llb = Nonrandomized trials or observational cohort studies; Ill = Expert opinion




Outpatient Management of Acute COVID-19

Specific Therapy for Outpatients With Mild to Moderate
COVID-19

- The COVID-19 Treatment Guidelines Panel (the Panel)
recommends using one of the following combination anti-
SARSCoV-2 monoclonal antibodies to treat outpatients with
mild to moderate COVID-19 who are at high risk of clinical

progression, as defined by the Emergency Use Authorization
criteria (treatments are listed in alphabetical order):

- Bamlanivimab 700 mg plus etesevimab 1,400 mg (Alla); or

- Casirivimab 1,200 mg plus imdevimab 1,200 mg (




Prevention and Prophylaxis of SARS-CoV-2 Infection
Last Updated: April 21, 2021

- The COVID-19 Treatment Guidelines Panel (the Panel)
recommends against the use of any drugs for SARS-CoV-2

pre-exposure prophylaxis (PrEP), except in a clinical trial
(AII).

- The Panel recommends against the use of
hydroxychloroquine for SARS-CoV-2 post-exposure
prophylaxis (PEP)

(Al).

- The Panel recommends against the use of other drugs for
SARS-CoV-2 PEP, except in a clinical trial (Alll).

- The Panel recommends that health care providers follow
TYaq mendatlons from the Advisory Committee on

niz: MaaRpactices when using SARS-CoV-2 vaccines




Antiviral Therapy

These drugs inhibit viral entry (via the
angiotensin-converting enzyme 2 [ACE2]receptor
and transmembrane serine protease 2
TMPRSS?2]), viral membrane fusion and
endocytosis, or the activity of the SARS-CoV-2
3-chymotrypsin-like protease (3CLpro) and the
RNA-dependent RNA polymerase.1 Because viral
replication may be particularly active early in the
course of COVID-19,antiviral therapy may have
the greatest impact before the illness progresses
into the hyperinflammatory state that can
characterize the later stages of disease,
including critical illness



Remdesivir

Remdesivir is an intravenous nucleotide prodrug of an
adenosine analog. Remdesivir binds to the viral RNA-
dependent RNA polymerase, inhibiting viral replication
through premature termination of RNA transcription.

Remdesivir is approved by the Food and Drug
Administration (FDA) for the treatment of COVID-19 in
hospitalized adult and pediatric patients (aged >12
yvears and weighing =40 kg). It is also available
through an FDA Emergency Use Authorization (EUA)
for the treatment of COVID-19 in hospitalized
pediatric patients weighing 3.5 kg to <40 kg or aged
<12 years and weighing >3.5 kg.

Remdesivir can cause gastrointestinal symptoms (e.g.,
nausea), elevated transaminase levels, an increase in
prothrombin time, and hypersensitivity reactions

- Remdesivir should not be withheld from pregnant
patients if it is otherwise indicated.



Immunomodulators Under Evaluation for the Treatment of COVID-19

recommendations on the use of the following:

. Baricitinib in combination with remdesivir when
corticosteroids cannot be used,

- Dexamethasone (or other corticosteroids) with or
without remdesivir, and

- Tocilizumab with dexamethasone (with or without
remdesivir).




Rationale for Recommending the Combination Use of Tocilizumab and
Dexamethasone in Certain Hospitalized Patient

The REMAP-CAP and RECOVERY studies, the two largest randomized
controlled tocilizumab trials to date, have both reported a mortality benefit
for tocilizumab among patients with rapid respiratory decompensation who
require oxygen delivery through HFNC or noninvasive ventilation.

Corticosteroids were given to a majority of patients in both studies. In
REMAP-CAP, a narrowly defined population of patients who were admitted to
an intensive care unit (ICU) with severe to critical COVID-19 and who were
exhibiting rapid respiratory decompensation were randomized to receive
open-label tocilizumab or usual care alone. Compared to usual care, the use
of tocilizumab reduced in-hospital mortality (28% vs. 36%) and increased the
number of days free of respiratory and cardiovascular organ support (10
days vs. 0 days; OR 1.64; 95% ClI, 1.25-2.14). Enrollment occurred

within 24 hours of ICU admission and within a median of 1.2 days of
hospitalization (IQR 0.8-2.8 days),

suggesting that the benefit of tocilizumab occurs specifically in patients who
are experiencing rapid respiratory decompensation. In REMAP-CAP, the
evidence for therapeutic benefit was strongest among recipients who had
recently started oxygen supplementation through HFNC or noninvasive
ventilation, though the lack of subgroup analyses by oxygen requirement is a
smble limitation of this study.

T




The primary laboratory abnormalities reported with
tocilizumab treatment are elevated liver enzyme

levels that appear to be dose dependent. Neutropenia
or thrombocytopenia are uncommon. Additional
adverse effects, such as risk for serious infections
(e.g., tuberculosis [TB], bacterial or fungal infections)

and bowel perforation, have been reported only in
the context of tocilizumab use for the treatment of

chronic disease.




There are insufficient data for the Panel to recommend either for or against
the use of the following immunomodulatorsfor the treatment of COVID-19:

- Baricitinib in combination with a corticosteroid; because both agents are
potent immunosuppressants, there is a potential additive risk of infection.

- Baricitinib in combination with remdesivir for hospitalized patients with
COVID-19 when corticosteroids can be used

- Colchicine for nonhospitalized patients with COVID-19

- Fluvoxamine
- Interleukin (IL)-1 inhibitors (e.g., anakinra)

- Interferon beta for the treatment of early (i.e., <7 days from symptom
onset) mild to moderate COVID-19

- Sarilumab for patients who are within 24 hours of admission to the
intensive care unit (ICU) and who require invasive

mechanical ventilation, noninvasive ventilation, or high-flow oxygen (>0.4
FiO2/30 L/min of oxygen flow)




The Panel recommends against the use of the following immunomodulators
for the treatment of COVID-19, except in a

clinical trial:
- Baricitinib without remdesivir (Alll)
- Colchicine for hospitalized patients with COVID-19 (Alll)

- Interferons (alfa or beta) for the treatment of severely or critically ill
patients with COVID-19 (Alll)

- Kinase inhibitors:

- Bruton’s tyrosine kinase inhibitors (e.g., acalabrutinib, ibrutinib,
zanubrutinib) (Alll)

- Janus kinase inhibitors other than baricitinib (e.g., ruxolitinib, tofacitinib)
(Al

- Non-SARS-CoV-2-specific intravenous immunoglobulin (IVIG) (Alll). This
recommendation should not preclude the use of IVIG when it is otherwise
indicated for the treatment of complications that arise during the course of

COVID-19.

- Sarilumab for patients who do not require ICU-level care or who are
admitted to the ICU for >24 hours but do not

require invasive mechanical ventilation, noninvasive ventilation, or
supplemental oxygen administered through a highflow

ice (Blla)
v aggionoclonal antibody siltuximab (Alll).



Colchicine

Based on the results of a large, randomized,
placebo-controlled trial in outpatients with COVID-
19,

the Panel has determined that there are insufficient
data to recommend either for or against the use of

colchicine in nonhospitalized patients with COVID-
19. The Panel recommends against the use of

colchicine in hospitalized patients, except in a
clinical trial (Alll).




Fluvoxamine

Based on the results of a small randomized
controlled trial and an observational study,
the Panel has determined that there are
insufficient data to recommend either for or
against the use of fluvoxamine for

the treatment of COVID-109.




The Panel recommends against the use of
chloroquine or hydroxychloroquine with or
without azithromycin (Al).

- The Panel recommends against the use of
dexamethasone or other systemic
glucocorticoids in outpatients

- The Panel recommends against the use of
antibacterial therapy (e.g., azithromycin,
doxycycline) in the absence of

another indication (Alll)




Immunoglobulins: SARS-CoV-2 Specific

Recommendation

- There are insufficient data for the COVID-19
Treatment Guidelines Panel to recommend either for
or against severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2) immunoglobulins

for the treatment of COVID-109.




Supplements

Vitamin C
- There are insufficient data for the COVID-19
Treatment Guidelines Panel (the Panel) to recommend

either for oragainst the use of vitamin C for the
treatment of COVID-19.

Vitamin D

- There are insufficient data for the Panel to
recommend either for or against the use of vitamin D
for the treatment of COVID-19

Zinc

- There are insufficient data for the Panel to

recommend either for or against the use of zinc for
the treatment of COVID-19

- The Panel recommends against using zinc
0 Iementatlon above the recommended dietary
ANTesQy thepreventlon of COVID-19, except in a




Persistent Symptoms or Organ Dysfunction After Acute COVID-19

The nomenclature for this phenomenon is udethese
persistentevolving, and there is no established
clinical terminology todate. It has been referred to
as post-COVID-19 condition or colloquially, “long
COVID,” and affected

patients have been referred to as “long haulers.”
The term “post-acute sequelae of COVID-19”
(PASC)




Care of Critically Ill Adult Patients With COVID-19

Hemodynamics

- For adults with COVID-19 and shock, the Panel recommends using
dynamicparameters, skin temperature, capillaryrefilling time, and/or lactate levels over
static parameters to assess fluid responsiveness (Blla).

- For the acute resuscitation of adults with COVID-19 and shock, the Panel recommends
using buffered/balanced crystalloids over unbalanced crystalloids (Blla)

- For the acute resuscitation of adults with COVID-19 and shock, the Panel recommends
against the initial use of albumin for resuscitation (Blla)

- The Panel recommends against using hydroxyethyl starches for intravascular volume
replacement in patients with sepsis or septic shock (Alla).

- The Panel recommends norepinephrine as the first-choice vasopressor (Alla). The
Panel recommends adding either vasopressin (up to 0.03 units/min) (Blla) or epinephrine
(Cllb) to norepinephrine to raise mean arterial pressure to target or adding vasopressin
(up to 0.03 units/min) (Clla) to decrease norepinephrine dosage.

- When norepinephrine is available, the Panel recommends against using dopamine for
patients with COVID-19 and

shock (Alla).
- The Panel recommends against using low-dose dopamine for renal protection (Blla).

- The Panel recommends using dobutamine in patients who show evidence of cardiac
dysfunction and persistent hypoperfusion despite adequate fluid loading and the use of
vasopressor agents (BI

- The Panel recommends that all patients who require vasopressors have an arterial
placed as soon as practical, if resources are available (Blll).



Oxygenation and Ventilation

- For adults with COVID-19 and acute hypoxemic respiratory failure
despite conventional oxygen therapy, the Panel recommends high-
flow nasal cannula (HFNC) oxygen over noninvasive positive
pressure ventilation (NIPPV) (Blla)

- In the absence of an indication for endotracheal intubation, the
Panel recommends a closely monitored trial of NIPP for adults with
COVID-19 and acute hypoxemic respiratory failure and for whom
HFENC is not available (Blla).

- For patients with persistent hypoxemia despite increasing
supplemental oxygen requirements in whom endotrachea

intubation is not otherwise indicated, the Panel recommends
considering a trial of awake prone positioning to improve
oxygenation (Clla).




The Panel recommends against using awake prone positioning as a rescue
therapy for refractory hypoxemia to avoid intubation in patients who
otherwise meet the indications for intubation and mechanical ventilation(Alll)

- If intubation becomes necessary, the procedure should be performed by an
experienced practitioner in a controlled setting due to the enhanced risk of
severe acute respiratory syndrome coronavirus 2 exposure to health care

practitioners during intubation (Alll).

- For mechanically ventilated adults with COVID-19 and acute respiratory
distress syndrome (ARDS):

- The Panel recommends using low tidal volume (VT) ventilation (VT 4-8
mL/kg of predicted body weight) over higher VT ventilation (VT >8 mL/kg)
(Al).

- The Panel recommends targeting plateau pressures of <30 cm H20 (Alla).

- The Panel recommends using a conservative fluid strategy over a liberal
fluid strategy (Blla).

- The Panel recommends against the routine use of inhaled nitric oxide(Alla).

- For mechanically ventilated adults with COVID-19 and moderate-to-
severe ARDS:

- The Panel recommends using a higher positive end-expiratory pressure
(PEEP) strategy over a lower PEEP strategy(Blla)

- For mechanically ventilated adults with COVID-19 and refractory
oxemla despite optlmlzed ventilation, the Panel



- For mechanically ventilated adults with COVID-19 and moderate-to-severe
ARDS:

- The Panel recommends using, as needed, intermittent boluses of
neuromuscular blocking agents (NMBA) or

continuous NMBA infusion to facilitate protective lung ventilation (Blla).
- In the event of persistent patient-ventilator dyssynchrony, or in cases
where a patient requires ongoing deep

sedation, prone ventilation, or persistently high plateau pressures, the Panel
recommends using a continuous NMBA infusion for up to 48 hours as long
as patient anxiety and pain can be adequately monitored and controlled
(BI).

- For mechanically ventilated adults with COVID-19, severe ARDS, and
hypoxemia despite optimized ventilation and

other rescue strategies:

- The Panel recommends using recruitment maneuvers rather than not using
recruitment maneuvers (Clla).

- If recruitment maneuvers are used, the Panel recommends against using
staircase (incremental PEEP) recruitment maneuvers (All

- The Panel recommends using an inhaled pulmonary vasodilator as a rescue
therapy; if no rapid improvement in oxygenation is observed, the treatment
should be tapered off (ClIl).



Acute Kidney Injury and Renal Replacement Therapy

- For critically ill patients with COVID-19 who have
acute kidney injury and who develop indications for
renal replacement therapy, the Panel recommends
continuous renal replacement therapy (CRRT), if
available (BIII).

- |f CRRT is not available or not possible due to
limited resources, the Panel recommends prolonged
intermittent renal replacement therapy rather than
intermittent hemodialysis (Bl




Extracorporeal Membrane Oxygenation

- There are insufficient data to recommend either for
or against the use of extracorporeal membrane
oxygenation in patients with COVID-19 and
refractory hypoxemia




Pharmacologic Interventions

- In patients with COVID-19 and severe or critical
illness, there are insufficient data to recommend
empiric broadspectrum antimicrobial therapy in the
absence of another indication.

- If antimicrobials are initiated, the Panel
recommends that their use should be reassessed
daily in order to minimize the adverse consequences
of unnecessary antimicrobial therapy (Alll




Inflammatory Response Due to COVID-19

Patients with COVID-19 may express increased levels of pro
inflammatory cytokines and anti-inflammatory cytokines, which has
previously been referred to as “cytokine release syndrome” or

“cytokine storm,” although these are imprecise terms. However,
these terms are misnomers because the magnitude of cytokine
elevation in patients with COVID-19 is modest compared to that in
patients with many other critical illnesses, such as sepsis and
ARDS.9,10

Patients with COVID-19 and severe pulmonary involvement are well
described to also manifest extrapulmonary disease and to exhibit
laboratory markers of acute inflammation. Patients with these

manifestations of severe pulmonary disease typically progress to
critical illness 10 to 12 days after the onset of COVID-19 symptoms




Multisystem Inflammatory Syndrome in Adults

In addition, there are case reports describing patients who had
evidence of acute or recent SARS-CoV-2infection (documented by a
nucleic acid amplification test [NAAT] or antigen or antibody testing)
with minimal respiratory symptoms, but with laboratory markers of
severe inflammation (e.g., elevated

C-reactive protein [CRP], ferritin, D-dimer, cardiac enzymes, liver
enzymes, and creatinine) and various other symptoms, including
fever and shock; and signs of cardiovascular, gastrointestinal,
dermatologic,and neurologic disease. This constellation of signs and
symptoms has been designated multisystem inflammatory syndrome
in adults (MIS-A).11 To date, most adults in whom MIS-A has been
described have survived. This syndrome is similar to a syndrome
previously described in children




MIS-A is defined by the following criteria:

1. A severe illness requiring hospitalization in an
individual aged =21 years;
2. Current or past infection with SARS-CoV-2;

3. Severe dysfunction in one or more extrapulmonary
organ systems;

4. Laboratory evidence of elevated inflammatory
markers (e.g., CRP, ferritin, D-dimer, interleukin

[IL]-6);
5. Absence of severe respiratory illness; and
6. Absence of an alternative unifying diagnosis




Because there is no specific diagnostic test for
MIS-A, diagnosis of this inflammatory
syndrome is one of exclusion after other
causes (e.g., septic shock) have been
eliminated. Although there are currently

no controlled clinical trial data in patients with
MIS-A to guide treatment of the syndrome,
case reports have described the use of
intravenous immunoglobulin, corticosteroids,
or anti-1L-6 therapy




COVID-19-Induced Cardiac Dysfunction, Including
Myocarditis

A growing body of literature describes cardiac injury
or dysfunction in approximately 20% of patients
who are hospitalized with COVID-19.

COVID-19 may be associated with an array of
cardiovascular complications, including acute
coronary syndrome, myocarditis, arrythmias, and
thromboembolic disease




.+ The Panel recommends against the use of
serologic (i.e., antibody) testing as the sole basis
for diagnosis of acute

SARS-CoV-2 infection (Alll).

- The Panel recommends against the use of
serologic (i.e., antibody) testing to determine
whether a person is immune

to SARS-CoV-2 infection (Alll).
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