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The Coronavirus Disease 2019 (COVID�19) Treatment Guidelines is published in an electronic
format that can be updated in step with the rapid pace and growing volume of information regarding
the treatment of COVID�19.

The COVID�19 Treatment Guidelines Panel (the Panel) is committed to updating this document
to ensure that health care providers, patients, and policy experts have the most recent information
regarding the optimal management of COVID�19 (see the Panel Roster for a list of Panel members).

New Guidelines sections and recommendations and updates to existing Guidelines sections
are developed by working groups of Panel members. All recommendations included in the Guidelines
are endorsed by a majority of Panel members (see the Introduction for additional details
on the Guidelines development process).

Introduction
Last Updated: July 8, 2021

The COVID�19 Treatment Guidelines have been developed to provide clinicians with guidance
on how to care for patients with COVID�19. Because clinical information about the optimal manage�
ment of COVID�19 is evolving quickly, these Guidelines will be updated frequently as published
data and other authoritative information become available.

Panel Composition
Members of the COVID�19 Treatment Guidelines Panel (the Panel) are appointed by the Panel

co�chairs based on their clinical experience and expertise in patient management, translational and
clinical science, and/or development of treatment guidelines. Panel members include representatives
from federal agencies, health care and academic organizations, and professional societies. Federal
agencies and professional societies represented on the Panel include:

American Association of Critical�Care Nurses
American Association for Respiratory Care
American College of Chest Physicians
American College of Emergency Physicians
American College of Obstetricians and Gynecologists
American Society of Hematology
American Thoracic Society
Biomedical Advanced Research and Development Authority
Centers for Disease Control and Prevention
Department of Defense
Department of Veterans Affairs
Food and Drug Administration
Infectious Diseases Society of America
National Institutes of Health
Pediatric Infectious Diseases Society
Society of Critical Care Medicine
Society of Infectious Diseases Pharmacists
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The inclusion of representatives from professional societies does not imply that their societies have
endorsed all elements of these Guidelines.

The names, affiliations, and financial disclosures of the Panel members and ex officio members,
as well as members of the Guidelines support team, are provided in the Panel Roster and Financial
Disclosure sections of the Guidelines.

Development of the Guidelines
Each section of the Guidelines is developed by a working group of Panel members with expertise

in the area addressed in the section. Each working group is responsible for identifying relevant infor�
mation and published scientific literature and for conducting a systematic, comprehensive review
of that information

and literature. The working groups propose updates to the Guidelines based on the latest pub�
lished research findings and evolving clinical information. 

New Guidelines sections and recommendations are reviewed and voted on by the voting members
of the Panel. To be included in the Guidelines, a recommendation statement must be endorsed by
a majority of Panel members; this applies to recommendations for treatments, recommendations
against treatments, and cases where there is insufficient evidence to recommend either for or against
treatments. Updates to existing sections that do not affect the rated recommendations are approved
by Panel co�chairs without a Panel vote. Panel members are required to keep all Panel deliberations
and unpublished data considered during the development of the Guidelines confidential.

Method of Synthesizing Data and Formulating Recommendations
The working groups critically review and synthesize the available data to develop recommendations.

Aspects of the data that are considered can include, but are not limited to, the source of the data, the
type of study (e.g., randomized controlled trial, prospective or retrospective cohort study, case series),
the quality and suitability of the methods, the number of participants, and the effect sizes observed. 

The recommendations in these Guidelines are based on scientific evidence and expert opinion. Each
recommendation includes two ratings: an uppercase letter (A, B, or C) that indicates the strength of the
recommendation and a Roman numeral with or without a lowercase letter (I, IIa, IIb, or III) that indi�
cates the quality of the evidence that supports the recommendation (see Table 1).

To develop the recommendations in these Guidelines, the Panel uses data from the rapidly growing
body of published research on COVID�19. The Panel also relies heavily on experience with other
diseases, supplemented with members' evolving clinical experience with COVID�19. 

In general, the recommendations in these Guidelines fall into the following categories:
— The Panel recommends using [blank] for the treatment of COVID�19 (rating).

Recommendations in this category are based on evidence from clinical trials or large cohort studies that
demonstrate the clinical or virologic efficacy of a therapy in patients with COVID�19, with the poten�
tial benefits outweighing the potential risks.

— There is insufficient evidence for the Panel to recommend either for or against the use
of [blank] for the treatment of COVID�19 (no rating). This statement is used when the collective
results from clinical trials and/or observational cohorts do not provide the evidence needed to support
a recommendation due to too few or conflicting data.

— The Panel recommends against the use of [blank] for the treatment of COVID�19, except
in a clinical trial (rating). This recommendation is used for an intervention that has not clearly demon�
strated efficacy in the treatment of COVID�19 and/or has potential safety concerns. More clinical
trials are needed to further define the role of the intervention.

— The Panel recommends against the use of [blank] for the treatment of COVID�19 (rating).
This recommendation is used in cases when the available data clearly show a safety concern and/or the
data show no benefit for the treatment of COVID�19.

Strength of Recommendation Quality of Evidence for Recommendation

A: Strong recommendation for the statement
B: Moderate recommendation for the statement
C: Optional recommendation for the statement

I: One or more randomized trials without major limitations
IIa: Other randomized trials or subgroup analyses of randomized trials
IIb: Nonrandomized trials or observational cohort studies
III: Expert opinion

Table 1
Recommendation Rating Scheme
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Evolving Knowledge on Treatment for COVID�19
Currently, remdesivir, an antiviral agent, is the only Food and Drug Administration�approved drug

for the treatment of COVID�19. An array of drugs approved for other indications and multiple investi�
gational agents are being studied for the treatment of COVID�19 in clinical trials around the globe.
These trials can be accessed at ClinicalTrials.gov. In addition, providers can access and prescribe inves�
tigational drugs or agents that are approved or licensed for other indications through various mecha�
nisms, including Emergency Use Authorizations (EUAs), Emergency Investigational New Drug
(EIND) applications, compassionate use or expanded access programs with drug manufacturers, and/or
off�label use.

Whenever possible, the Panel recommends that promising, unapproved, or unlicensed treatments
for COVID�19 be studied in well�designed, controlled clinical trials. This recommendation also applies
to drugs that have been approved or licensed for indications other than the treatment of COVID�19.
The Panel recognizes the critical importance of clinical research in generating evidence to address unan�
swered questions regarding the safety and efficacy of potential treatments for COVID�19. However,
the Panel also realizes that many patients and providers who cannot access these potential treatments
via clinical trials still seek guidance about whether to use them.

A large volume of data and publications from randomized controlled trials, observational cohorts, and
case series are emerging at a very rapid pace, some in peer�reviewed journals, others as manuscripts that
have not yet been peer reviewed, and, in some cases, press releases. The Panel continuously reviews the
available data and assesses their scientific rigor and validity. These sources of data and the clinical expe�
riences of the Panel members are used to determine whether new recommendations or changes to the
current recommendations are warranted.

Finally, it is important to stress that the rated treatment recommendations in these Guidelines
should not be considered mandates. The choice of what to do or not to do for an individual patient
is ultimately decided by the patient and their provider.

Overview of COVID�19
Last Updated: July 8, 2021

Epidemiology
The COVID�19 pandemic has exploded since cases were first reported in China in December 2019.

As of July 1, 2021, more than 182 million cases of COVID�19 — caused by SARS�CoV�2 infection —
have been reported globally, including more than 3.9 million deaths [1].

Individuals of all ages are at risk for SARS�CoV�2 infection and severe disease. However, the probability
of serious COVID�19 disease is higher in people aged >60 years, those living in a nursing home or long�term
care facility, and those with chronic medical conditions. In an analysis of more than 1.3 million laboratory�
confirmed cases that were reported in the United States between January and May 2020, 14% of patients
required hospitalization, 2% were admitted to the intensive care unit, and 5% died [2]. The percentage of
patients who died was 12 times higher among those with reported medical conditions (19.5%) than among
those without medical conditions (1.6%), and the percentage of those who were hospitalized was six times
higher among those with reported medical conditions (45.4%) than among those without medical conditions
(7.6%). The mortality rate was highest in those aged >70 years, regardless of the presence of chronic medical
conditions. Among those with available data on health conditions, 32% had cardiovascular disease, 30% had
diabetes, and 18% had chronic lung disease. Other conditions that may lead to a high risk for severe COVID�
19 include cancer, kidney disease, obesity, sickle cell disease, and other immunocompromising conditions.
Transplant recipients and pregnant people are also at a higher risk of severe COVID�19 [3–10]. 

Data from the United States suggest that racial and ethnic minorities experience higher rates
of COVID�19 and subsequent hospitalization and death [11–15]. However, surveillance data that
include race and ethnicity are not available for most reported cases of COVID�19 in the United States
[4,16]. Factors that contribute to the increased burden of COVID�19 in these populations may include
over�representation in work environments that confer higher risks of exposure to COVID�19, economic
inequality (which limits people's ability to protect themselves against COVID�19 exposure), neighbor�
hood disadvantage [17], and a lack of access to health care [16]. Structural inequalities in society con�
tribute to health disparities for racial and ethnic minority groups, including higher rates of comorbid
conditions (e.g., cardiac disease, diabetes, hypertension, obesity, pulmonary diseases), which further
increases the risk of developing severe COVID�19 [15]. 
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SARS�CoV�2 Variants 
Like other RNA viruses, SARS�CoV�2 is constantly evolving through random mutations. Any new

mutations can potentially increase or decrease infectiousness and virulence. In addition, mutations can
increase the virus' ability to evade adaptive immune responses from past SARS�CoV�2 infection or vac�
cination. This may lead to an increased risk of reinfection or decreased efficacy of vaccines [18]. There
is already evidence that some SARS�CoV�2 variants have reduced susceptibility to plasma from people
who were previously infected or immunized, as well as to select monoclonal antibodies that are being
considered for prevention and treatment [19]. 

Since December 2020, several variants have been identified that have now been assigned
Greek letter designations by the World Health Organization (WHO). These SARS�CoV�2 variants are
designated as variants of concern (VoC) if they are associated with select characteristics, such as
increase in transmissibility or virulence, decrease in effectiveness of vaccines and/or therapeutics, or
interference with diagnostic test targets. WHO has designated variants that are important but not yet
fully characterized to meet the criteria for VoC as variants of interest (VoI); however, designations for
these variants by other organizations may differ [20]. There is emerging evidence that
the B.1.1.7 (Alpha) variant first seen in the United Kingdom is more infectious than earlier variants
and may be more virulent [21–23]. It has become the predominant variant in the United Kingdom,
and it continues to spread across the globe, including throughout many regions of the United States.
The B.1.351 (Beta) variant that was originally identified in South Africa is now the predominant vari�
ant in that region and has spread to many other countries, including the United States. The P.1
(Gamma) variant was originally identified in Manaus, Brazil, and has now emerged in the United States.
The B.1.617.2 (Delta) variant, first identified in India and designated a VoC by WHO, is also circulat�
ing in the United States. Other variants that have emerged in the United States are receiving attention,
such as the B.1.427/B.1.429 (Epsilon) variants that were originally identified in California and select
VoIs such as the B.1.526 (Iota) variant originally identified in New York and the B.1.617.1 (Kappa) vari�
ant first identified in India. For a detailed discussion on the susceptibility of select VoCs and VoIs to
available anti�SARS�CoV�2 monoclonal antibodies, please see Anti�SARS CoV�2 Monoclonal
Antibodies.

The data on the emergence, spread, and clinical relevance of these new variants is rapidly evolving;
this is especially true for research on how variants might affect transmission rates, disease progression,
vaccine development, and the efficacy of current therapeutics. Because the research on variants of con�
cern is moving quickly, websites such as the Centers for Disease Control and Prevention's National
Genomic Surveillance Dashboard, CoVariants.org, and WHO's Tracking SARS�CoV�2 Variants pro�
vide regular updates on the data for SARS�CoV�2 variants. The COVID�19 Treatment Guidelines Panel
will review the emerging data on these variants, paying particular attention to research on the impacts
of these variants on testing, prevention, and treatment. 

Clinical Presentation
The estimated incubation period for COVID�19 is up to 14 days from the time of exposure, with

a median incubation period of 4 to 5 days [6,24,25]. The spectrum of illness can range from asympto�
matic infection to severe pneumonia with acute respiratory distress syndrome and death. Among
72,314 persons with COVID�19 in China, 81% of cases were reported to be mild (defined in this study
as no pneumonia or mild pneumonia), 14% were severe (defined as dyspnea, respiratory frequency
>30 breaths/min, oxygen saturation [SpO2] <93%, a ratio of arterial partial pressure of oxygen
to fraction of inspired oxygen [PaO2/FiO2] <300 mm Hg, and/or lung infiltrates >50% within 24
to 48 hours), and 5% were critical (defined as respiratory failure, septic shock, and/or multiorgan
dysfunction or failure) [26]. In a report on more than 370,000 confirmed COVID�19 cases with report�
ed symptoms in the United States, 70% of patients experienced fever, cough, or shortness of breath,
36% had muscle aches, and 34% reported headaches [2]. Other reported symptoms have included, but
are not limited to, diarrhea, dizziness, rhinorrhea, anosmia, dysgeusia, sore throat, abdominal pain,
anorexia, and vomiting.

The abnormalities seen in chest X�rays of patients with COVID�19 vary, but bilateral multifocal
opacities are the most common. The abnormalities seen in computed tomography of the chest also vary,
but the most common are bilateral peripheral ground�glass opacities, with areas of consolidation
developing later in the clinical course of COVID�19 [27]. Imaging may be normal early in infection and
can be abnormal in the absence of symptoms [27].
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Common laboratory findings in patients with COVID�19 include leukopenia and lymphopenia.
Other laboratory abnormalities have included elevated levels of aminotransferase, C�reactive protein,
D�dimer, ferritin, and lactate dehydrogenase.

Although COVID�19 is primarily a pulmonary disease, emerging data suggest that it also leads to
cardiac [28,29], dermatologic [30], hematologic [31], hepatic [32], neurologic [33,34], renal [35,36], and
other complications.

Thromboembolic events also occur in patients with COVID�19, with the highest risk occurring in
critically ill patients [37].

The long�term sequelae of COVID�19 survivors are currently unknown. Persistent symptoms after
recovery from acute COVID�19 have been described (see Clinical Spectrum of SARS�CoV�2 Infection).
Lastly, SARS�CoV�2 infection has been associated with a potentially severe inflammatory syndrome in
children (multisystem inflammatory syndrome in children, or MIS�C) [38,39]. Please see Special
Considerations in Children for more information.
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Clinical Spectrum of SARS�CoV�2 Infection
Last Updated: April 21, 2021

Patients with SARS�CoV�2 infection can experience a range of clinical manifestations, from no symp�
toms to critical illness. This section of the Guidelines discusses the clinical presentation of SARS�CoV�
2�infected individuals according to illness severity. 

In general, adults with SARS�CoV�2 infection can be grouped into the following severity of illness
categories. However, the criteria for each category may overlap or vary across clinical guidelines and
clinical trials, and a patient's clinical status may change over time.

Asymptomatic or Presymptomatic Infection: Individuals who test positive for SARS�CoV�2 using a
virologic test (i.e., a nucleic acid amplification test [NAAT] or an antigen test) but who have no symp�
toms that are consistent with COVID�19.

Mild Illness: Individuals who have any of the various signs and symptoms of COVID�19 (e.g., fever,
cough, sore throat, malaise, headache, muscle pain, nausea, vomiting, diarrhea, loss of taste and smell)
but who do not have shortness of breath, dyspnea, or abnormal chest imaging.

Moderate Illness: Individuals who show evidence of lower respiratory disease during clinical assess�
ment or imaging and who have an oxygen saturation (SpO2) >94% on room air at sea level.

Severe Illness: Individuals who have SpO2 <94% on room air at sea level, a ratio of arterial partial
pressure of oxygen to fraction of inspired oxygen (PaO2/FiO2) <300 mm Hg, respiratory frequency
>30 breaths/min, or lung infiltrates >50%.

Critical Illness: Individuals who have respiratory failure, septic shock, and/or multiple organ dysfunction.
Patients with certain underlying comorbidities are at a higher risk of progressing to severe COVID�

19. These comorbidities include being aged 65 years or older; having cardiovascular disease, chronic
lung disease, sickle cell disease, diabetes, cancer, obesity, or chronic kidney disease; being pregnant;
being a cigarette smoker; and being a recipient of transplant or immunosuppressive therapy.1 Health
care providers should monitor such patients closely until clinical recovery is achieved.

The optimal pulmonary imaging technique has not yet been defined for people with symptomatic
SARS�CoV�2 infection. Initial evaluation for these patients may include chest X�ray, ultrasound, or,
if indicated, computed tomography. An electrocardiogram should be performed if indicated. Laboratory
testing includes a complete blood count with differential and a metabolic profile, including liver and
renal function tests. Although inflammatory markers such as C�reactive protein (CRP), D�dimer, and
ferritin are not routinely measured as part of standard care, results from such measurements may have
prognostic value [2–4]. 

The definitions for the severity of illness categories listed above also apply to pregnant patients.
However, the threshold for certain interventions may be different for pregnant patients and nonpreg�
nant patients. For example, oxygen supplementation is recommended for pregnant patients when
SpO2 falls below 95% on room air at sea level to accommodate physiologic changes in oxygen demand
during pregnancy and to ensure adequate oxygen delivery to the fetus [5]. If laboratory parameters are
used for monitoring pregnant patients and making decisions about interventions, clinicians should be
aware that normal physiologic changes during pregnancy can alter several laboratory values. In general,
leukocyte cell count increases throughout gestation and delivery and peaks during the immediate post�
partum period. This increase is mainly due to neutrophilia [6]. D�dimer and CRP levels also increase
during pregnancy and are often higher in pregnant patients than nonpregnant patients [7]. Detailed
information on treating COVID�19 in pregnant patients can be found in Special Considerations in
Pregnancy and in the pregnancy considerations subsection of each individual section of the Guidelines. 

In pediatric patients, radiographic abnormalities are common and, for the most part, should not be
the only criteria used to determine the severity of illness. The normal values for respiratory rate also
vary with age in children; thus, hypoxia should be the primary criterion used to define severe COVID�
19, especially in younger children. In a small number of children and in some young adults, SARS�CoV�
2 infection may be followed by a severe inflammatory condition called multisystem inflammatory syn�
drome in children (MIS�C) [8,9]. This syndrome is discussed in detail in Special Considerations
in Children.
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Asymptomatic or Presymptomatic Infection
Asymptomatic SARS�CoV�2 infection can occur, although the percentage of patients who remain truly

asymptomatic throughout the course of infection is variable and incompletely defined. It is unclear what
percentage of individuals who present with asymptomatic infection progress to clinical disease. Some
asymptomatic individuals have been reported to have objective radiographic findings that are consistent
with COVID�19 pneumonia [10,11]. The availability of widespread virologic testing for SARS�CoV�2 and
the development of reliable serologic assays for antibodies to the virus will help determine the true preva�
lence of asymptomatic and presymptomatic infection. See Therapeutic Management of Nonhospitalized
Adults With COVID�19 for recommendations regarding SARS�CoV�2�specific therapy.

Mild Illness
Patients with mild illness may exhibit a variety of signs and symptoms (e.g., fever, cough, sore throat,

malaise, headache, muscle pain, nausea, vomiting, diarrhea, loss of taste and smell). They do not have
shortness of breath, dyspnea on exertion, or abnormal imaging. Most mildly ill patients can be managed
in an ambulatory setting or at home through telemedicine or telephone visits. No imaging or specific
laboratory evaluations are routinely indicated in otherwise healthy patients with mild COVID�19.
Older patients and those with underlying comorbidities are at higher risk of disease progression; there�
fore, health care providers should monitor these patients closely until clinical recovery is achieved.
See Therapeutic Management of Nonhospitalized Adults With COVID�19 for recommendations regard�
ing SARS�CoV�2�specific therapy.

Moderate Illness
Moderate illness is defined as evidence of lower respiratory disease during clinical assessment

or imaging, with SpO2 >94% on room air at sea level. Given that pulmonary disease can progress rapid�
ly in patients with COVID�19, patients with moderate disease should be closely monitored. If bacterial
pneumonia or sepsis is suspected, administer empiric antibiotic treatment, re�evaluate the patient daily,
and de�escalate or stop antibiotics if there is no evidence of bacterial infection. See Therapeutic
Management of Nonhospitalized Adults With COVID�19 for recommendations regarding SARS�CoV�
2�specific therapy.

Severe Illness 
Patients with COVID�19 are considered to have severe illness if they have SpO2 <94% on room

air at sea level, a respiratory rate >30 breaths/min, PaO2/FiO2 <300 mm Hg, or lung infiltrates >50%.
These patients may experience rapid clinical deterioration. Oxygen therapy should be administered
immediately using a nasal cannula or a high�flow oxygen device. See Therapeutic Management
of Hospitalized Adults With COVID�19 for recommendations regarding SARS�CoV�2�specific therapy.
If secondary bacterial pneumonia or sepsis is suspected, administer empiric antibiotics, re�evaluate
the patient daily, and de�escalate or stop antibiotics if there is no evidence of bacterial infection.

Critical Illness 
Critically ill patients may have acute respiratory distress syndrome, septic shock that may represent

virus�induced distributive shock, cardiac dysfunction, an exaggerated inflammatory response,
and/or exacerbation of underlying comorbidities. In addition to pulmonary disease, patients with criti�
cal illness may also experience cardiac, hepatic, renal, central nervous system, or thrombotic disease.

As with any patient in the intensive care unit (ICU), successful clinical management of a patient with
COVID�19 includes treating both the medical condition that initially resulted in ICU admission
and other comorbidities and nosocomial complications.

For more information, see Care of Critically Ill Patients With COVID�19.

SARS�CoV�2 Reinfection
As seen with other viral infections, reinfection with SARS�CoV�2 after recovery from prior infection

has been reported [12]. The true prevalence of reinfection is not known, although there are concerns
that it may occur with increased frequency with the circulation of new variants [13]. SARS�CoV�2 can
often be detected from nasal swab for weeks to months after initial infection, therefore, repeat testing
to evaluate for reinfection should be considered only for those who have recovered from initial infection
and present with COVID�19�compatible symptoms with no obvious alternate etiology (AIII) [14].
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Diagnostic testing in this setting is summarized in Testing for SARS�CoV�2 Infection. In addition,
if reinfection is suspected, guidelines for the diagnosis and evaluation of suspected SARS�CoV�2 rein�
fection are provided by the Centers for Disease Control and Prevention (CDC) [15]. 

It has been speculated that reinfection may occur more frequently in those with a less robust immune
response during the initial infection, as is often reported in those with mild illness. Reinfection may also
occur as initial immune responses wane over time. Nevertheless, one review noted that SARS�CoV�2
reinfection occurred after previous severe disease in three cases and as early as 3 weeks after diagnosis
of the initial infection [16]. A public site posts a variety of published and unpublished reports of reinfec�
tion, noting that it has been described to occur from as early as a few weeks to many months after initial
infection, and occasionally follows episodes of severe COVID�19 [17]. Although data are limited, there
is no evidence to suggest that the treatment of highly suspected or documented SARS�CoV�2 reinfec�
tion should be different from that for initial infection as outlined in Therapeutic Management
of Nonhospitalized Adults With COVID�19 and Therapeutic Management of Hospitalized Adults With
COVID�19. 

Persistent Symptoms or Organ Dysfunction After Acute COVID�19
There have been an increasing number of reports of patients who experience persistent symptoms

and/or organ dysfunction after acute COVID�19. Data about the incidence, natural history, and etiolo�
gy of these symptoms are emerging. However, these reports have several limitations, including lack of an
agreed�upon case definition and potential bias as most reports included only patients who attended
post�COVID�19 clinics and no comparator groups. No specific treatments for the persistent effects
of COVID�19 have yet been identified, although this COVID�19 rapid guideline proposes general
management strategies.

The nomenclature for this phenomenon is evolving, and there is no established clinical terminology
to date. It has been referred to as post�COVID�19 condition or colloquially, «long COVID», and affect�
ed patients have been referred to as «long haulers.» The term «post�acute sequelae of COVID�19»
(PASC) has also been used to describe late sequelae of SARS�CoV�2 infection that include these per�
sistent symptoms, as well as other delayed syndromes such as MIS�C and multisystem inflammatory
syndrome in adults (MIS�A). To date, no case definition and no specific time frame have been estab�
lished to define the syndrome of persistent symptoms and/or organ dysfunction after acute COVID�19.
However, CDC recently proposed defining late sequelae as sequelae that extend >4 weeks after initial
infection [18,19]. The Patient�Led Research Collaborative for COVID�19 defines long COVID as a col�
lection of symptoms that develop during or following a confirmed or suspected case of COVID�19 and
that continue for >28 days [20]. Incidence rates vary widely, from about 10% in some reports to
one cohort study in which 87% of patients reported at least one persistent symptom [21].

Some of the symptoms overlap with the post�intensive care syndrome (PICS) that has been
described in patients without COVID�19, but prolonged symptoms and disabilities after COVID�19
have also been reported in patients with milder illness, including outpatients (see General
Considerations for information on PICS) [22,23].

Despite limitations of the available descriptive data related to these persistent symptoms, some rep�
resentative studies have suggested that common findings include fatigue, joint pain, chest pain, palpita�
tions, shortness of breath, cognitive impairment, and worsened quality of life [24,25]. 

CDC conducted a telephone survey of a random sample of 292 adult outpatients who had positive
polymerase chain reaction results for SARS�CoV�2. Among the 274 respondents who were symptomatic
at the time of testing, 35% reported not having returned to their usual state of health 2 weeks or more
after testing; 26% among patients aged 18 to 34 years, 32% among those aged 35 to 49 years,
and 47% among those aged >50 years [23]. An age of >50 years and the presence of three or more chronic
medical conditions were associated with not returning to usual health within 14 to 21 days. Moreover,
one in five individuals aged 18 to 34 years who did not have chronic medical conditions had not returned
to baseline health when interviewed at a median of 16 days from the testing date.

In a cohort study from Wuhan, China, 1,733 discharged patients with COVID�19 were evaluated for
persistent symptoms at a median of 186 days after symptom onset [26]. The most common symptoms
were fatigue or muscle weakness and sleep difficulties (reported among 63% and 26% of participants,
respectively). Anxiety or depression was reported among 23% of patients.

In a longitudinal prospective cohort of mostly outpatients with laboratory�confirmed SARS�CoV�2
infection at the University of Washington, 177 participants completed a follow�up questionnaire
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between 3 and 9 months after illness onset [27]. Overall, 91% of the respondents were outpatients
(150 with mild illness and 11 with no symptoms), and only 9.0% had moderate or severe disease requir�
ing hospitalization. Among those reporting symptoms, 33% of the outpatients and 31% of the hospitalized
patients reported at least one persistent symptom. Persistent symptoms were reported
by 27% of the patients aged 18 to 39 years, 30% aged 40 to 64 years, and 43% aged >65 years. The most
common persistent symptoms were loss of sense of smell or taste and fatigue (both reported by 14%
of participants). 

Fatigue
The prevalence of fatigue among 128 individuals from Ireland who had recovered from the acute

phase of COVID�19 was examined using the Chalder Fatigue Scale (CFQ11). More than half of patients
(67 of 128 patients [52.3%]) reported persistent fatigue at a median of 10 weeks after initial symptoms
first appeared. There was no association between illness severity and fatigue [28]. An outpatient service
for patients recovering from acute COVID�19 developed in Italy reported that 87% of 143 patients sur�
veyed reported persistent symptoms at a mean of 60 days after symptom onset, with the most common
symptom being fatigue (which occurred in 53.1% of these patients) [21].

Cardiopulmonary
A study from the United Kingdom reported that among 100 hospitalized patients (32 received care

in the ICU and 68 received care in hospital wards only), 72% of the ICU patients and 60% of the ward
patients experienced fatigue and breathlessness at 4 to 8 weeks after hospital discharge. The authors sug�
gested that posthospital rehabilitation may be necessary for some of these patients [24]. A retrospective
study from China found that pulmonary function (as measured by spirometry) was still impaired
1 month after hospital discharge in 31 of 57 patients (54.4%) [29]. In a study from Germany that includ�
ed 100 patients who had recently recovered from COVID�19, cardiac magnetic resonance imaging
(MRI) performed a median of 71 days after diagnosis revealed cardiac involvement in 78% of patients
and ongoing myocardial inflammation in 60% of patients [30]. A retrospective study from China
of 26 patients who had recovered from COVID�19 and who had initially presented with cardiac symp�
toms found abnormalities on cardiac MRI in 15 patients (58%) [31]. The assessment of the prevalence
of cardiac abnormalities in people with post�acute COVID�19 syndrome should be viewed with caution,
however, as the analysis included only patients with cardiac symptoms.

Neuropsychiatric
Neurologic and psychiatric symptoms have also been reported among patients who have recovered

from acute COVID�19. High rates of anxiety and depression have been reported in some patients using
self�report scales for psychiatric distress [25,32]. Younger patients have been reported to experience
more psychiatric symptoms than patients aged >60 years [24,25]. Patients may continue to experience
headaches, vision changes, hearing loss, loss of taste or smell, impaired mobility, numbness in extremi�
ties, tremors, myalgia, memory loss, cognitive impairment, and mood changes for up to 3 months after
diagnosis of COVID�19 [33–35]. One study in the United Kingdom administered cognitive tests
to 84,285 participants who had recovered from suspected or confirmed SARS�CoV�2 infection. These
participants had worse performances across multiple domains than would be expected for people with
the same ages and demographic profiles; this effect was observed even among those who had not been
hospitalized [36]. However, the study authors did not report when the tests were administered
in relation to the diagnosis of COVID�19.

Persistent symptoms after acute COVID�19 have also been reported in pregnant people [37].
Systematic data on persistent symptoms in children following recovery from the acute phase of COVID�
19 are not currently available, although case reports suggest that children may experience long�term
effects similar to those experienced by adults after clinical COVID�19 [38,39]. MIS�C is discussed
in Special Considerations in Children.

More research and more rigorous observational cohort studies are needed to better understand
the pathophysiology and clinical course of these post�acute COVID�19 sequelae and to identify
management strategies for patients. More information about ongoing studies can be found at
ClinicalTrials.gov.
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Clinical Management Summary
Last Updated: August 25, 2021

Two main processes are thought to drive the pathogenesis of COVID�19. Early in the clinical course,
the disease is primarily driven by the replication of SARS�CoV�2. Later in the clinical course,
the disease appears to be driven by a dysregulated immune/inflammatory response to SARS�CoV�2 that
leads to tissue damage. Based on this understanding, it is anticipated that therapies that directly target
SARS�CoV�2 would have the greatest effect early in the course of the disease, while immunosuppres�
sive/anti�inflammatory therapies are likely to be more beneficial in the later stages of COVID�19. 

The clinical spectrum of SARS�CoV�2 infection includes asymptomatic or presymptomatic infection
and mild, moderate, severe, and critical illness. Figure 1 provides guidance for clinicians on the thera�
peutic management of nonhospitalized adult patients. This includes patients who do not require hospi�
talization or supplemental oxygen and those who have been discharged from an emergency department
or a hospital. Figure 2 provides guidance on the therapeutic management of hospitalized adult patients
according to their disease severity and oxygen requirements.
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General Management of Nonhospitalized Patients With Acute COVID�19
Last Updated: July 8, 2021

Summary Recommendations 

Management of nonhospitalized patients with acute COVID�19 should include providing supportive care, taking steps to reduce
the risk of SARS�CoV�2 transmission (including isolating the patient), and advising patients on when to contact a health care provider
and seek an in�person evaluation (AIII). 

When possible, patients with symptoms of COVID�19 should be triaged via telehealth visits before receiving in�person care.
Patients with dyspnea should be referred for an in�person evaluation by a health care provider and should be followed closely during
the initial days after the onset of dyspnea to assess for worsening respiratory status (AIII). 

Management plans should be based on a patient's vital signs, physical exam findings, risk factors for progression to severe ill�
ness, and the availability of health care resources (AIII). 

See Therapeutic Management of Nonhospitalized Adults With COVID�19 for specific recommendations on using pharmacologic
therapy in nonhospitalized patients.

Rating of Recommendations: A = Strong; B = Moderate; C = Optional 
Rating of Evidence: I = One or more randomized trials without major limitations; IIa = Other randomized trials or subgroup analy�

ses of randomized trials; IIb = Nonrandomized trials or observational cohort studies; III = Expert opinion 
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Introduction
This section of the Guidelines is intended to provide information to health care providers who are

caring for nonhospitalized patients with COVID�19. The COVID�19 Treatment Guidelines Panel's
(the Panel) recommendations for pharmacologic management can be found in Therapeutic Management
of Nonhospitalized Adults With COVID�19. The Panel recognizes that the distinction between outpa�
tient and inpatient care may be less clear during the COVID�19 pandemic. Patients with COVID�19
may receive care outside traditional ambulatory care or hospital settings if there is a shortage of hospi�
tal beds, staff, or resources. Settings such as field hospitals and ambulatory surgical centers and pro�
grams such as Acute Hospital Care at Home have been implemented to alleviate hospital bed and
staffing shortages [1]. Patients may enter an Acute Hospital Care at Home program from either an emer�
gency department (ED) or an inpatient hospital setting. Health care providers should use their judg�
ment when deciding whether the guidance offered in this section applies to individual patients. 

This section focuses on the evaluation and management of:
— Adults with COVID�19 in an ambulatory care setting; 
— Adults with COVID�19 following discharge from the ED; and 
— Adults with COVID�19 following inpatient discharge. 

Outpatient evaluation and management in each of these settings may include some or all of the fol�
lowing: telemedicine, remote monitoring, in�person visits, and home visits by nurses or other health care
providers.

Managing Patients With COVID�19 in an Ambulatory Care Setting 
Approximately 80% of patients with COVID�19 have mild illness that does not warrant medical

intervention or hospitalization [2]. Most patients with mild COVID�19 (defined as the absence of viral
pneumonia and hypoxemia) can be managed in an ambulatory care setting or at home. Patients with
moderate COVID�19 (those with viral pneumonia but without hypoxemia) or severe COVID�19 (those
with dyspnea, hypoxemia, or lung infiltrates >50%) need in�person evaluation and close monitoring,
as pulmonary disease can progress rapidly and require hospitalization [3]. 

Health care providers should identify patients who may be at high risk for progression to severe
COVID�19; these patients may be candidates for anti�SARS�CoV�2 monoclonal antibody treatment
(see Figure 1 in Therapeutic Management of Nonhospitalized Adults with COVID�19). Management
of COVID�19 patients in the outpatient setting should focus on providing supportive care, taking steps
to reduce the risk of SARS�CoV�2 transmission (e.g., wearing a mask, isolating the patient) [4,5],
and advising patients on when to seek in�person evaluation [6]. Supportive care includes managing
symptoms (as described below), ensuring that patients are receiving the proper nutrition, and paying
attention to the risks of social isolation, particularly in older adults [7]. Other unique aspects of care for
geriatric patients with COVID�19 include considerations related to cognitive impairment, frailty, fall
risk, and polypharmacy. Older patients and those with chronic medical conditions have a higher risk for
hospitalization and death; however, SARS�CoV�2 infection may cause severe disease and death
in patients of any age, even in the absence of any risk factors. The decision to monitor a patient in the
outpatient setting should be made on a case�by�case basis. 

Assessing the Need for In�Person Evaluation
When possible, patients with suspected or laboratory�confirmed COVID�19 should be triaged

via telehealth visits before they receive an in�person evaluation. Outpatient management may include
the use of patient self�assessment tools. During initial triage, clinic staff should determine which
patients are eligible to receive supportive care at home and which patients warrant an in�person evalu�
ation [8]. Local emergency medical services, if called by the patient, may also be of help in deciding
whether an in�person evaluation is indicated. Patient management plans should be based on the
patient's vital signs, physical exam findings, risk factors for progression to severe illness, and the
availability of health care resources (AIII).

All patients with dyspnea, oxygen saturation (SpO2) <94% on room air at sea level (if this informa�
tion is available), or symptoms that suggest higher acuity (e.g., chest pain or tightness, dizziness, confu�
sion or other mental status changes) should be referred for an in�person evaluation by a health care
provider. The criteria used to determine the appropriate clinical setting for an in�person evaluation may
vary by location and institution; it may also change over time as new data and treatment options emerge.
There should be a low threshold for in�person evaluation of older persons and those with medical con�
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ditions associated with risk of progression to severe COVID�19. The individual who performs the initial
triage should use their clinical judgement to determine whether a patient requires ambulance transport.
There are unique considerations for residents of nursing homes and other long�term care facilities who
develop acute COVID�19. Decisions about transferring these patients for an in�person evaluation
should be a collaborative effort between the resident (or their health care decision maker), a hospital�
based specialist (e.g., an emergency physician or geriatrician), and the clinical manager of the facility [9].

In some settings where clinical evaluation is challenged by geography, health care provider home
visits may be used to evaluate patients [10]. Patients who are homeless should be provided with housing
where they can adequately self�isolate. Providers should be aware of the potential adverse effects of pro�
longed social isolation, including depression and anxiety [7]. All outpatients should receive instructions
regarding self�care, isolation, and follow�up, and should be advised to contact a health care provider or a
local ED for any worsening symptoms [11,12]. Guidance for implementing home care and isolation of
outpatients with COVID�19 is provided by the U.S. Centers for Disease Control and Prevention.

Clinical Considerations When Managing Patients in an Ambulatory Care Setting
Persons who have symptoms that are compatible with COVID�19 should undergo diagnostic SARS�

CoV�2 testing (see Prevention and Prophylaxis of SARS�CoV�2 Infection). Patients with SARS�CoV�
2 infection may be asymptomatic or experience symptoms that are indistinguishable from other acute
viral or bacterial infections (e.g., fever, cough, sore throat, malaise, muscle pain, headache, gastrointesti�
nal symptoms). It is important to consider other possible etiologies of symptoms, including other respi�
ratory viral infections (e.g., influenza), community�acquired pneumonia, congestive heart failure, asth�
ma or chronic obstructive pulmonary disease exacerbations, and streptococcal pharyngitis.

In most adult patients, if dyspnea develops, it tends to occur between 4 and 8 days after symptom
onset, although it can also occur after 10 days [13]. While mild dyspnea is common, worsening dyspnea
and severe chest pain/tightness suggest the development or progression of pulmonary involvement. In
studies of patients who developed acute respiratory distress syndrome, progression occurred a median
of 2.5 days after the onset of dyspnea [14–16]. Adult outpatients with dyspnea should be followed close�
ly with telehealth or in�person monitoring, particularly during the first few days following the onset of
dyspnea, to monitor for worsening respiratory status (AIII).

If an adult patient has access to a pulse oximeter at home, SpO2 measurements can be used to help
assess overall clinical status. Patients should be advised to use pulse oximeters on warm fingers rather
than cold fingers for better accuracy. Patients should inform their health care provider if the value is
repeatedly below 95% on room air at sea level. Pulse oximetry may not accurately detect occult
hypoxemia, especially in Black patients [3,17,18]. Additionally, SpO2 readings obtained through a
mobile phone application may not be accurate enough for clinical use [19–21]. Importantly, oximetry
should only be interpreted within the context of a patient's entire clinical presentation (i.e., results
should be disregarded if a patient is complaining of increasing dyspnea).

Counseling Regarding the Need for Follow�Up
Health care providers should identify patients who are at high risk for disease progression. These

patients may be candidates for anti�SARS�CoV�2 monoclonal antibody treatments, and clinicians
should ensure that these patients receive adequate medical follow�up. The frequency and duration of fol�
low�up will depend on the risk for severe disease, the severity of symptoms, and the patient's ability to
self�report worsening symptoms. Health care providers should determine whether a patient has access
to a phone, computer, or tablet for telehealth; whether they have adequate transportation for clinic
visits; and whether they have regular access to food. The clinician should also confirm that the patient
has a caregiver who can assist with daily activities if needed. 

All patients and/or their family members or caregivers should be counseled about the warning symp�
toms that should prompt re�evaluation through a telehealth visit or an in�person evaluation in an ambu�
latory care setting or ED. These symptoms include new onset of dyspnea; worsening dyspnea (particu�
larly if dyspnea occurs while resting or if it interferes with daily activities); dizziness; and mental status
changes, such as confusion. Patients should be educated about the time course of these symptoms and
the possible respiratory decline that may occur, on average, 1 week after the onset of illness. 

Managing Adults With COVID�19 Following Discharge from the Emergency Department
There are no fixed criteria for admitting patients with COVID�19 to the hospital; criteria may vary

by region and hospital facilities. Patients with severe disease are typically admitted to the hospital, but
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some patients with severe disease may not be admitted due to a high prevalence of infection and limit�
ed hospital resources. In addition, patients who could receive appropriate care at home but are unable
to be adequately managed in their usual residential setting are candidates for temporary shelter in super�
vised facilities, such as a COVID�19 alternative care facility [22]. For example, patients who are living
in multigenerational households or who are homeless may not be able to self�isolate and should be pro�
vided resources such as dedicated housing units or hotel rooms, when available. Unfortunately, dedicat�
ed residential care facilities for COVID�19 patients are not widely available, and community�based
solutions for self�care and isolation should be explored. 

Treatment with an anti�SARS�CoV�2 monoclonal antibody is recommended for patients with mild
to moderate COVID�19 who are not on supplemental oxygen and who have been discharged from the
ED but who are at high risk for clinical progression (see Therapeutic Management of Nonhospitalized
Adults With COVID�19).

In the cases where institutional resources (e.g., inpatient beds, staff members) are scarce, it may
be necessary to discharge an adult patient and provide an advanced level of home care, including sup�
plemental oxygen (if indicated), pulse oximetry, and close follow�up. Although early discharge of those
with severe disease is not generally recommended by the Panel, it is recognized that these management
strategies are sometimes necessary. In these situations, some institutions are providing frequent
telemedicine follow�up visits for these patients or providing a hotline for patients to speak with a clini�
cian when necessary. Home resources should be assessed before a patient is discharged from the ED; out�
patients should have a caregiver and access to a device that is suitable for telehealth. Patients and/or
their family members or caregivers should be counseled about the warning symptoms that should
prompt re�evaluation by a health care provider. Special consideration may be given to using certain
therapeutics (e.g., dexamethasone) in this setting. For more information, see Therapeutic Management
of Nonhospitalized Adults With COVID�19.

Anticoagulants and antiplatelet therapy should not be initiated in the ED for the prevention
of venous thromboembolism (VTE) or arterial thrombosis if the patient is not being admitted to the
hospital, unless the patient has other indications for the therapy or is participating in a clinical trial
(AIII). For more information, see Antithrombotic Therapy in Patients With COVID�19. Patients should
be encouraged to ambulate, and activity should be increased according to the patient's tolerance.

Managing Adults With COVID�19 Following Hospital Discharge
Most patients who are discharged from the hospital setting should have a follow�up visit with a

health care provider soon after discharge. Whether an in�person or a telehealth visit is most appropriate
depends on the clinical and social situation. In some cases, adult patients are deemed to be stable for
discharge from the inpatient setting even though they still require supplemental oxygen. Special
consideration may be given to using certain therapeutics (e.g., dexamethasone) in this setting. For more
information, see Therapeutic Management of Nonhospitalized Adults With COVID�19. When possible,
these individuals should receive oximetry monitoring and close follow�up through telehealth visits,
visiting nurse services, or in�person clinic visits. 

Hospitalized patients with COVID�19 should not be routinely discharged while receiving VTE pro�
phylaxis, unless they have another indication or are participating in a clinical trial (AIII). For more
information, see Antithrombotic Therapy in Patients With COVID�19. Patients should be encouraged
to ambulate, and activity should be increased according to the patient's tolerance.

Considerations in Pregnancy
Managing pregnant outpatients with COVID�19 is similar to managing nonpregnant patients (see

Special Considerations in Pregnancy). Clinicians should offer supportive care, take steps to reduce
the risk of SARS�CoV�2 transmission, and provide guidance on when to seek an in�person evaluation.
The American College of Obstetricians and Gynecologists (ACOG) has developed an algorithm to aid
the practitioner in evaluating and managing pregnant outpatients with laboratory�confirmed or sus�
pected COVID�19 [23]. ACOG has also published recommendations on how to use telehealth for
prenatal care and how to modify routine prenatal care when necessary to decrease the risk of SARS�
CoV�2 transmission to patients, caregivers, and staff. 

In pregnant patients, SpO2 should be maintained at 95% or above on room air at sea level; therefore,
the threshold for monitoring pregnant patients in an inpatient setting may be lower than in nonpreg�
nant patients [24]. In general, there are no changes to fetal monitoring recommendations in the outpa�
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tient setting, and fetal management should be similar to the fetal management used for other pregnant
patients with medical illness [25]. However, these monitoring strategies can be discussed on
a case�by�case basis with an obstetrician. Pregnant and lactating patients should be given the opportu�
nity to participate in clinical trials of outpatients with COVID�19 to help inform decision�making
in this population. 

Considerations in Children
Children and adolescents with acute COVID�19 are less likely than adults to require medical inter�

vention or hospitalization, and most can be managed in an ambulatory care setting or at home.
In general, the need for ED evaluation or hospitalization should be based on the patient's vital signs,
physical exam findings (e.g., dyspnea), and risk factors for progression to severe illness. Certain groups,
including young infants, children with risk factors, and those with presentations that overlap with
multisystem inflammatory syndrome in children (MIS�C), may require hospitalization for more
intensive monitoring. However, this should be determined on a case�by�case basis. 

Most children with mild or moderate COVID�19, even those with risk factors, will not progress to
more severe illness and will recover without specific therapy (see Special Considerations in Children).
There is insufficient evidence for the Panel to recommend either for or against the use of anti�SARS�
CoV�2 monoclonal antibody products in nonhospitalized children with COVID�19 who have risk fac�
tors for severe disease. The available efficacy data for adults suggests that anti�SARS�CoV�2 monoclonal
antibody products may be considered for use in children who meet the Food and Drug Administration
Emergency Use Authorization (EUA) criteria, especially those who have more than one risk factor.
The decision to use these products in children should be made on a case�by�case basis in consultation
with a pediatric infectious disease specialist. The risk factors that predict progression to severe disease
in adults can be used to determine the risk of progression in children aged >16 years (see the Panel's
statement on the EUAs for anti�SARS�CoV�2 monoclonal antibodies).

In general, pediatric patients should not continue receiving remdesivir, dexamethasone,
or other COVID�19�directed therapies following discharge from an ED or an inpatient setting.
Clinicians should refer to Special Considerations in Children for more information on the management of
children with COVID�19.
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Care of Critically Ill Adult Patients With COVID�19
Last Updated: July 8, 2021

Summary Recommendations

Infection Control
• For health care workers who are performing aerosol�generating procedures on patients with COVID�19, the COVID�19Treatment

Guidelines Panel (the Panel) recommends using an N95 respirator (or equivalent or higher�level respirator)rather than surgical masks,
in addition to other personal protective equipment (PPE) (i.e., gloves, gown, and eye protection such as a face shield or safety gog�
gles) (AIII).

• The Panel recommends minimizing the use of aerosol�generating procedures on intensive care unit patients withCOVID�19 and
carrying out any necessary aerosol�generating procedures in a negative�pressure room, also known as an airborne infection isolation
room, when available (AIII).

• For health care workers who are providing usual care for nonventilated patients with COVID�19, the Panel recommends using
an N95 respirator (or equivalent or higher�level respirator) or a surgical mask in addition to other PPE (i.e., gloves, gown, and eye pro�
tection such as a face shield or safety goggles) (AIIa).

• For health care workers who are performing non�aerosol�generating procedures on patients with COVID�19 who are on closed�
circuit mechanical ventilation, the Panel recommends using an N95 respirator (or equivalent or higher�level respirator) in addition to
other PPE (i.e., gloves, gown, and eye protection such as a face shield or safety goggles)because ventilator circuits may become dis�
rupted unexpectedly (BIII).

• The Panel recommends that endotracheal intubation in patients with COVID�19 be performed by health care providers with
extensive airway management experience, if possible (AIII).

• The Panel recommends that intubation be performed using video laryngoscopy, if possible (CIIa).

Hemodynamics
• For adults with COVID�19 and shock, the Panel recommends using dynamic parameters, skin temperature, capillary refilling

time, and/or lactate levels over static parameters to assess fluid responsiveness (BIIa).
• For the acute resuscitation of adults with COVID�19 and shock, the Panel recommends using buffered/balanced crystalloids over

unbalanced crystalloids (BIIa).
• For the acute resuscitation of adults with COVID�19 and shock, the Panel recommends against the initial use of albumin for

resuscitation (BI).
• For adults with COVID�19 and shock, the Panel recommends norepinephrine as the first�choice vasopressor (AI).
• For adults with COVID�19 and shock, the Panel recommends titrating vasoactive agents to target a mean arterial pressure (MAP)

of 60 to 65 mm Hg over higher MAP targets (BI).
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Summary Recommendations

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

• When norepinephrine is available, the Panel recommends against using dopamine for patients with COVID�19 and shock (AI).
• As a second line vasopressor, the Panel recommends adding either vasopressin (up to 0.03 units/min) (BIIa) or epinephrine

(BIIb) to norepinephrine to raise MAP to target or adding vasopressin (up to 0.03 units/min) (BIIa) to decrease norepinephrine dosage.
• The Panel recommends against using low�dose dopamine for renal protection (AI).
• The Panel recommends using dobutamine in patients who show evidence of cardiac dysfunction and persisten thypoperfusion

despite adequate fluid loading and the use of vasopressor agents (BIII).
• The Panel recommends that all patients who require vasopressors have an arterial catheter placed as soon as practical,

if resources are available (BIII).
• For adults with refractory septic shock who have completed a course of corticosteroids to treat their COVID�19, the Panel rec�

ommends using low�dose corticosteroid therapy («shock�reversal») over no corticosteroid therapy (BIIa).

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) (BIIa).
• In the absence of an indication for endotracheal intubation, the Panel recommends a closely monitored trial of NIPPV for adults

with COVID�19 and acute hypoxemic respiratory failure and for whom HFNC is not available (BIIa).

• For patients with persistent hypoxemia despite increasing supplemental oxygen requirements in whom endotracheal intubation

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

• The Panel recommends against using awake prone positioning as a rescue therapy for refractory hypoxemia to avoid intuba�

tion in patients who otherwise meet the indications for intubation and mechanical ventilation (AIII). 

• If intubation becomes necessary, the procedure should be performed by an experienced practitioner in a controlled setting due

to the enhanced risk of exposing health care practitioners to SARS�CoV�2 during intubation (AIII). 

• 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 venti�

lation (VT >8 mL/kg) (AI). 

– The Panel recommends targeting plateau pressures of <30 cm H2O (AIIa). 

– The Panel recommends using a conservative fluid strategy over a liberal fluid strategy (BIIa). 

– The Panel recommends against the routine use of inhaled nitric oxide (AIIa). 

• 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 (BIIa). 

– For mechanically ventilated adults with COVID�19 and refractory hypoxemia despite optimized ventilation, the — Panel recom�

mends prone ventilation for 12 to 16 hours per day over no prone ventilation (BIIa). 

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

infusion to facilitate protective lung ventilation (BIIa). 

– 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 (BIII). 

• 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 (CIIa). 

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

(AIIa). 

– 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 (CIII).

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 thera�

py, the Panel recommends continuous renal replacement therapy (CRRT), if available (BIII). 

• If CRRT is not available or not possible due to limited resources, the Panel recommends prolonged intermittent renal replace�

ment therapy rather than intermittent hemodialysis (BIII).

Pharmacologic Interventions 

• In patients with COVID�19 and severe or critical illness, there is insufficient evidence for the Panel to recommend either for

or against empiric broad�spectrum antimicrobial therapy in the absence of another indication. 

• If antimicrobials are initiated, the Panel recommends that their use should be reassessed daily to minimize the adverse conse�

quences of unnecessary antimicrobial therapy (AIII).

Extracorporeal Membrane Oxygenation 

• There is insufficient evidence for the Panel to recommend either for or against the use of extracorporeal membrane oxygenation

for patients with COVID�19 and refractory hypoxemia.

Rating of Recommendations: A = Strong; B = Moderate; C = Optional 
Rating of Evidence: I = One or more randomized trials without major limitations; IIa = Other randomized trials or subgroup analy�

ses of randomized trials; IIb = Nonrandomized trials or observational cohort studies; III = Expert opinion
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General Considerations
Last Updated: April 21, 2021

Severe cases of COVID�19 may be associated with hypoxemic respiratory failure, acute respirato�
ry distress syndrome (ARDS), septic shock, cardiac dysfunction, elevation in multiple inflammatory
cytokines, thromboembolic disease, and/or exacerbation of underlying comorbidities. In addition to
pulmonary disease, patients with COVID�19 may also experience cardiac, hepatic, renal, and central
nervous system disease. Because patients with critical illness are likely to undergo aerosol�generating
procedures, they should be placed in airborne infection isolation rooms, when available.

Guidance on diagnostic testing for SARS�CoV�2 can be found in the Testing for SARS�CoV�2
Infection section. 

Most of the recommendations for the management of critically ill patients with COVID�19 are
extrapolated from experience with other causes of sepsis [1]. Currently, there is limited information
to suggest that the critical care management of patients with COVID�19 should differ substantially
from the management of other critically ill patients; however, special precautions to prevent environ�
mental contamination by SARS�CoV�2 are warranted.

As with any patient in the intensive care unit (ICU), successful clinical management of a patient
with COVID�19 includes treating both the medical condition that initially resulted in ICU admission
and other comorbidities and nosocomial complications.

Comorbid Conditions
Certain attributes and comorbidities (e.g., older age, cardiovascular disease, diabetes, chronic

obstructive pulmonary disease, cancer, renal disease, obesity, sickle cell disease, receipt of a solid organ
transplant) are associated with an increased risk of severe illness from COVID�19 [2].

Bacterial Superinfection of COVID�19�Associated Pneumonia
Limited information exists about the frequency and microbiology of pulmonary coinfections

and superinfections in patients with COVID�19, such as hospital�acquired pneumonia (HAP) and ven�
tilator�associated pneumonia (VAP). Some studies from China emphasize the lack of bacterial coinfec�
tions in patients with COVID�19, while other studies suggest that these patients experience frequent
bacterial complications [3–8]. There is appropriate concern about performing pulmonary diagnostic
procedures such as bronchoscopy or other airway sampling procedures that require disruption of a
closed airway circuit in patients with COVID�19. Thus, while some clinicians do not routinely start
empiric broad�spectrum antimicrobial therapy for patients with severe COVID�19 disease, other expe�
rienced clinicians routinely use such therapy. However, empiric broad�spectrum antimicrobial therapy
is the standard of care for the treatment of shock. Antibiotic stewardship is critical to avoid reflexive
or continued courses of antibiotics.

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�2 infection (documented by a nucleic acid amplification test [NAAT] or antigen or antibody test�
ing) 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
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been described have survived. This syndrome is similar to a syndrome previously described in children
(multisystem inflammatory syndrome in children [MIS�C]). 

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.11
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�IL�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 [4,6,12–15]. COVID�19 may be associated with an array of car�
diovascular complications, including acute coronary syndrome, myocarditis, arrythmias, and throm�
boembolic disease [16].

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 diag�
nosed 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 throm�
boembolism [21]. See the Antithrombotic Therapy in Patients with COVID�19 section for a more
detailed discussion. 

Renal and Hepatic Dysfunction Due to COVID�19
Although SARS�CoV�2 is primarily a pulmonary pathogen, renal and hepatic dysfunction are consis�

tently described in patients with severe COVID�19 [4]. In one case series of patients with critical
disease, >15% of the patients required continuous renal replacement therapy [6]. See the Acute Kidney
Injury and Renal Replacement Therapy section for a more detailed discussion.

Considerations in Children
Several large epidemiologic studies suggest that rates of ICU admission are substantially lower for

children with COVID�19 than for adults with the disease. However, severe disease does occur in chil�
dren [22–27]. The risk factors for severe COVID�19 in children have not yet been established. Data
from studies of adults with COVID�19 and extrapolation from data on other pediatric respiratory virus�
es suggest that children who are severely immunocompromised and those with underlying cardiopul�
monary disease may be at higher risk for severe COVID�19.

MIS�C, the postinfectious complication of COVID�19 seen in some children, has been described
[28,29]. Certain symptoms of MIS�C often require ICU�level care, including blood pressure and
inotropic support. These symptoms include severe abdominal pain, multisystem inflammation, shock,
cardiac dysfunction, and, rarely, coronary artery aneurysm. A minority of children with MIS�C meet the
criteria for typical or atypical Kawasaki disease. For details on MIS�C clinical features and the treat�
ments that are being investigated, see the Special Considerations in Children section.

Interactions Between Drugs Used to Treat COVID�19 and Drugs Used to Treat Comorbidities
All ICU patients should be routinely monitored for drug�drug interactions. The potential for drug�

drug interactions between investigational medications or medications used off�label to treat COVID�19
and concurrent drugs should be considered.
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Sedation Management in Patients With COVID�19
International guidelines provide recommendations on the prevention, detection, and treatment

of pain, sedation, and delirium [30,31]. Sedation management strategies, such as maintaining a light
level of sedation (when appropriate) and minimizing sedative exposure, have shortened the duration
of mechanical ventilation and the length of stay in the ICU for patients without COVID�19 [32,33]. 

The Society of Critical Care Medicine's (SCCM's) ICU Liberation Campaign promotes the ICU
Liberation Bundle (A�F) to improve post�ICU patient outcomes. The A�F Bundle includes the follow�
ing elements: 

A. Assess, prevent, and manage pain; 
B. Both spontaneous awakening and breathing trials; 
C. Choice of analgesia and sedation; 
D. Delirium: assess, prevent, and manage; 
E. Early mobility and exercise; and
F. Family engagement and empowerment. 
The A�F Bundle also provides frontline staff with practical application strategies for each element

[34]. The A�F Bundle should be incorporated using an interprofessional team model. This approach
helps standardize communication among team members, improves survival, and reduces long�term cog�
nitive dysfunction of patients [35]. Despite the known benefits of the A�F Bundle, its impact has not
been directly assessed in patients with COVID�19; however, the use of the Bundle should be encour�
aged, when appropriate, to improve ICU patient outcomes. Prolonged mechanical ventilation
of COVID�19 patients, coupled with deep sedation and potentially neuromuscular blockade, increases
the workload of ICU staff. Additionally, significant drug shortages may force clinicians to use older seda�
tives with prolonged durations of action and active metabolites, impeding routine implementation
of the PADIS Guidelines. This puts patients at additional risk for ICU and post�ICU complications.

Post�Intensive Care Syndrome
Patients with COVID�19 are reported to experience prolonged delirium and/or encephalopathy.

Risk factors that are associated with delirium include the use of mechanical ventilation; the use
of restraints; the use of benzodiazepine, opioid, and vasopressor infusions; and the use of antipsychotics
[36,37]. Neurological complications are associated with older age and underlying conditions, such as
hypertension and diabetes mellitus [38]. Autopsy studies have reported both macrovascular and
microvascular thrombosis, with evidence of hypoxic ischemia [39]. Adequate management requires care�
ful attention to best sedation practices and vigilance in stroke detection. 

Post�intensive care syndrome (PICS) is a spectrum of cognitive, psychiatric, and/or physical disabil�
ity that affects survivors of critical illness and persists after a patient leaves the ICU [40]. Patients with
PICS may present with varying levels of impairment; including profound muscle weakness
(ICU�acquired weakness); problems with thinking and judgment (cognitive dysfunction); and mental
health problems, such as problems sleeping, post�traumatic stress disorder (PTSD), depression, and
anxiety. ICU�acquired weakness affects 33% of all patients who receive mechanical ventilation, 50%
of patients with sepsis, and <50% of patients who remain in the ICU for >1 week [41]. Cognitive dys�
function affects 30% to 80% of patients discharged from the ICU [44–46]. About 50% of ICU survivors
do not return to work within 1 year after discharge [47]. Although no single risk factor has been associ�
ated with PICS, there are opportunities to minimize the risk of PICS through medication management
(using the A�F Bundle), physical rehabilitation, follow�up clinics, family support, and improved educa�
tion about the syndrome. PICS also affects family members who participate in the care of their loved
ones. In one study, a third of family members who had main decision�making roles experienced mental
health problems, such as depression, anxiety, and PTSD [48]. 

Early reports suggest that some patients with COVID�19 who have been treated in the ICU express
manifestations of PICS [49]. Although specific therapies for COVID�19�induced PICS are not yet
available, physicians should maintain a high index of suspicion for cognitive impairment and other relat�
ed problems in survivors of severe or critical COVID�19 illness.

Other Intensive Care Unit�Related Complications
Patients who are critically ill with COVID�19 are at risk for nosocomial infections and other compli�

cations of critical illness care, such as VAP, HAP, catheter�related bloodstream infections, and venous
thromboembolism. When treating patients with COVID�19, clinicians also need to minimize the risk of
conventional ICU complications to optimize the likelihood of a successful ICU outcome. 
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Advance Care Planning and Goals of Care
The advance care plans and the goals of care for all critically ill patients must be assessed at hospital

admission and regularly thereafter. This is an essential element of care for all patients. Information on
palliative care for patients with COVID�19 can be found at the National Coalition for Hospice and
Palliative Care website.

To guide shared decision�making in cases of serious illness, advance care planning should include
identifying existing advance directives that outline a patient's preferences and values. Values and care
preferences should be discussed, documented, and revisited regularly for patients with or without prior
directives. Specialty palliative care teams can facilitate communication between clinicians and surrogate
decision makers, support frontline clinicians, and provide direct patient care services when needed.

Surrogate decision makers should be identified for all critically ill patients with COVID�19 at hospi�
tal admission. Infection�control policies for COVID�19 often create communication barriers for surro�
gate decision makers, and most surrogates will not be physically present when discussing treatment
options with clinicians. Many decision�making discussions will occur via telecommunication. 
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Table 2e
Characteristics of Antiviral Agents That Are Approved or Under Evaluation for the Treatment of

COVID�19
Last Updated: July 8, 2021
• The information in this table is derived from data on the use of these drugs for FDA�approved indi�

cations or in investigational trials, and it is supplemented with data on their use in patients with
COVID�19, when available. 

• Information on CQ, HCQ, and LPV/RTV are available in the archived versions of the Guidelines.
However, the Panel recommends against using these agents to treat COVID�19.

• There are limited or no data on dose modifications for patients with organ failure or those
who require extracorporeal devices. Please refer to product labels, when available. 

• There are currently not enough data to determine whether certain medications can be safely coad�
ministered with therapies for the treatment of COVID�19. 

• When using concomitant medications with similar toxicity profiles, consider performing addition�
al safety monitoring. 

• The potential additive, antagonistic, or synergistic effects and the safety of using combination
therapies for the treatment of COVID�19 are unknown. Clinicians are encouraged to report AEs
to the FDA MedWatch program.

• For drug interaction information, please refer to product labels and visit the Liverpool COVID�19
Drug Interactions website. 

• For the Panel's recommendations on using the drugs listed in this table, please refer to the
individual drug sections or Therapeutic Management of Hospitalized Adults With COVID�19.
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Dosing Regimens
The doses listed here are for approved

indications or from reported experiences
or clinical trials.

Adverse Events Monitoring
Parameters

Drug�Drug Interaction
Potential

Comments and Links
to Clinical Trials

Remdesivir

The doses and indications listed below
come from the FDA product information.
Please see Therapeutic Management of
Hospitalized Adults With COVID�19 for
the Panel's recommendations on when
to use RDV. 

For Hospitalized Adults and Children
(Aged >12 Years and Weighing >40 kg)

For Patients Who Are Not Mechanically
Ventilated and/or on ECMO:
• RDV 200 mg IVa on Day 1,
then RDV 100 mg IV on Days 2–5
• For patients who do not show clinical
improvement after 5 days of therapy,
treatment may be extended to up
to 10 days.

For Mechanically Ventilated Patients
and/or Patients
on ECMO:
• RDV 200 mg IVa on Day 1, then RDV
100 mg IV
on Days 2–10

Suggested Dose in EUAb for Hospita�
lized Children 

• For Patients Weighing 3.5 kg to <40 kg:
• RDV 5 mg/kg IVa on Day 1, then RDV
2.5 mg/kg IV once daily starting on Day 2 
• For patients who are not mechanically
ventilated and/or on ECMO, the duration
is 5 days. If patients have not shown cli�
nical improvement after 5 days, treat�
ment may be extended to up to 10 days.
• For mechanically ventilated patients
and/or patients on ECMO, the recom�
mended treatment duration is 10 days.

For Patients Aged <12 Years and
Weighing >40 kg:
• Same dose as for adults 

• Nausea
• ALT and AST eleva�
tions
• Hypersensitivity
• Increases in prothrom�
bin time
• Drug vehicle is
SBECD, which has
been associated with
renal and liver toxicity.
SBECD accumulation
may occur in patients
with moderate or severe
renal impairment. 
• Each 100 mg vial of
RDV lyophilized powder
contains 3 g of SBECD,
and each 100 mg/20
mL vial of RDV solution
contains 6 g of SBECD. 
• Clinicians may consid�
er preferentially using
the lyophilized powder
formulation (which con�
tains less SBECD)
in patients with renal
impairment.

• Infusion reactions
• Renal function and
hepatic function should
be monitored before
and during treatment as
clinically indicated.
• In the FDA product
information, RDV is not
recommended when
eGFR is <30 mL/min.
See the Remdesivir
section for a discussion
on using RDV in people
with renal insufficiency.
• RDV may need to be
discontinued if ALT level
increases to >10 times
ULN and should be dis�
continued if there is an
increase in ALT level
and signs or symptoms
of liver inflammation are
observed [1].

• Clinical drug�drug
interaction studies of
RDV have not been
conducted. 
• In vitro, RDV is a sub�
strate of CYP3A4,
OATP1B1, and P�gp and
an inhibitor of CYP3A4,
OATP1B1, OATP1B3,
and MATE1 [1]. 
• Minimal to no reduc�
tion in RDV exposure is
expected when RDV is
coadministered with
dexamethasone (Gilead
Sciences, written com�
munication, July 2020).
• CQ or HCQ may
decrease the antiviral
activity of RDV; coad�
ministration of these
drugs is not recom�
mended [1].
• No significant interac�
tion is expected
between RDV and
oseltamivir or baloxavir
(Gilead Sciences, per�
sonal and written com�
munications, August
and September 2020).

• RDV should be
administered in a hospi�
tal or a health care set�
ting that can provide a
similar level of care to
an inpatient hospital.
• RDV is approved by
the FDA for the treat�
ment of COVID�19 in
hospitalized adult and
pediatric patients (aged
>12 years and weighing
>40 kg).
• An EUAb is available
for hospitalized pedi�
atric patients weighing
3.5 kg to <40 kg or
aged <12 years and
weighing >3.5 kg.
• A list of clinical trials
is available here:
Remdesivir

Ivermectin

Adults: 
• The dose most commonly used in clini�
cal trials is IVM 0.2–0.6 mg/kg PO given
as a single dose or as a once�daily dose
for up to 5 days.

• Generally well tolerated
• Dizziness
• Pruritis
• GI effects (e.g.,
nausea, diarrhea)
• Neurological AEs
have been reported
when IVM has been
used to treat parasitic
diseases, but it is not
clear whether these
AEs were caused by
IVM or the underlying
conditions.

• Monitor for potential
AEs.

• Minor CYP3A4 sub�
strate
• P�gp substrate

• Generally given on an
empty stomach with
water; however, admin�
istering IVM with food
increases its bioavail�
ability [2].
• A list of clinical trials
is available here:
Ivermectin

Nitazoxanide

Adults: 
• Doses reported in COVID�19 studies
range from NTZ 500 mg PO 3 times
daily to 4 times daily [3,4]. Higher
doses are being studied
(ClinicalTrials.gov Identifier
NCT04746183).
• Doses used for antiprotozoal indica�
tions range from NTZ 500 mg
to 1 g PO twice daily.

• Generally
well tolerated
• Abdominal pain
• Diarrhea
• Headache
• Nausea
• Vomiting
• Urine discoloration 
• Ocular discoloration
(rare)

• Monitor for potential
AEs.

• Drug�drug interactions
may occur if NTZ is
administered concur�
rently with other highly
plasma protein�bound
drugs due to competi�
tion for binding sites [5].
• If NTZ is coadminis�
tered with other highly
protein�bound drugs
with narrow therapeutic
indices, monitor the
patient for AEs.

• NTZ should be taken
with food. 
• The oral suspension
is not bioequivalent to
the tablet formulation.
• A list of clinical trials
is available here:
Nitazoxanide 

Note: a — infuse over 30–120 minutes. b — the FDA EUA permits the emergency use of RDV for the treatment of suspected COVID�19 or labo�
ratory�confirmed SARS�CoV�2 infection in hospitalized pediatric patients weighing 3.5 kg to <40 kg or aged <12 years and weighing >3.5 kg [6].

Key for Table 2e: AE = adverse event; ALT = alanine transaminase; AST = aspartate aminotransferase; CQ = chloroquine; CYP = cytochrome P450;
ECMO = extracorporeal membrane oxygenation; eGFR = estimated glomerular filtration rate; EUA = Emergency Use Authorization; FDA = Food
and Drug Administration; GI = gastrointestinal; HCQ = hydroxychloroquine; IV = intravenous; IVM = ivermectin; LPV/RTV = lopinavir/riton�
avir; MATE = multidrug and toxin extrusion protein; NTZ = nitazoxanide; OATP = organic anion transporter polypeptide; the Panel = the COVID�
19 Treatment Guidelines Panel; P�gp = P�glycoprotein; PO = orally; RDV = remdesivir; SBECD = sulfobutylether�beta�cyclodextrin; ULN = upper
limit of normal
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1. Remdesivir (Veklury) [package insert]. Food and Drug Administration. 2020. Available at:
https://www.accessdata.fda.gov/drugsatfda_docs/label/2020/214787Orig1s000lbl.pdf.

2. Ivermectin (Stromectol) [package insert]. Food and Drug Administration. 2009. Available at:
https://www.accessdata.fda.gov/drugsatfda_docs/label/2009/050742s024s025lbl.pdf.
3. Rocco PRM, Silvia PL, Cruz FF, et al. Early use of nitazoxanide in mild COVID�19 disease: randomised, placebo�con�
trolled trial. Eur Respir J. 2021;Published online ahead of print. Available at:
https://pubmed.ncbi.nlm.nih.gov/33361100/.
4. Silva M, Espejo A, Pereyra ML, et al. Efficacy of Nitazoxanide in reducing the viral load in COVID�19 patients: random�
ized, placebo�controlled, 5. single�blinded, parallel�group, pilot study. MedRxiv. 2021;Preprint. Available at:
https://www.medrxiv.org/content/10.1101/2021.03.03.21252509v1.full.pdf.
5. Nitazoxanide (Alinia) [package insert]. Food and Drug Administration. 2017. Available at: https://www.alinia.com/wp�
content/uploads/2017/08/prescribing�information.pdf.
6. Food and Drug Administration. Fact sheet for health care providers emergency use authorization (EUA) of remdesivir
(GS�5734™). 2020. Available at: https://www.fda.gov/media/137566/download.
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Table 4e. Characteristics of Immunomodulators Under Evaluation for the Treatment of COVID�19
Last Updated: August 4, 2021
The information in this table is derived from data on the use of these drugs for FDA�approved indi�

cations or in investigational trials, and it is supplemented with data on their use in patients with
COVID�19, when available. 

For dose modifications for patients with organ failure or those who require extracorporeal devices,
please refer to product labels, when available. 

There are currently not enough data to determine whether certain medications can be safely coad�
ministered with therapies for the treatment of COVID�19. When using concomitant medications with
similar toxicity profiles, consider performing additional safety monitoring. 

The potential additive, antagonistic, or synergistic effects and the safety of using certain combination
therapies for the treatment of COVID�19 are unknown. Clinicians are encouraged to report AEs to the
FDA Medwatch program.

For the Panel's recommendations for the drugs listed in this table, please refer to the drug�specific
sections of the Guidelines and to Therapeutic Management of Hospitalized Adults With COVID�19.
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Key: AE = adverse event; ALC = absolute lymphocyte count; ALT = alanine transaminase; ANC = absolute neutrophil count; AST = aspartate
aminotransferase; CBC = complete blood count; CHF = congestive heart failure; CPK = creatine phosphokinase; CrCl = creatinine clearance;
CRP = C�reactive protein; CYP = cytochrome P; DILI = drug induced liver injury; DVT = deep vein thrombosis; ECMO = extracorporeal
membrane oxygenation; eGFR = estimated glomerular filtration rate; EUA = Emergency Use Authorization; FDA = Food and Drug
Administration; GI = gastrointestinal; HBV = hepatitis B; Hgb = hemoglobin; HSR = hypersensitivity reaction; HSV = herpes simplex virus;
HTN = hypertension; IFN = interferon; IL = interleukin; IMV = invasive mechanical ventilation; IV = intravenous; IVIG = intravenous
immunoglobulin; IVM = ivermectin; MAOI = monoamine oxidase inhibitor; MERS = Middle East respiratory syndrome; OAT = organic anion
transporter; the Panel = the COVID�19 Treatment Guidelines Panel; Peg�IFN = pegylated interferon; P�gp= P�glycoprotein; PK = pharmaco�
kinetic; PO = orally; PPI = proton pump inhibitor; RDV = remdesivir; SAE = serious adverse event; SQ = subcutaneous; TB = tuberculosis;
TNF = tumor necrosis factor; TRALI = transfusion�related acute lung injury; ULN = upper limit of normal 
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Авторська стаття направляється до редакції електронною поштою у форматі MS Word. Стаття супроводжується
офіційним направленням від установи, в якій була виконана робота, з візою керівництва (наукового керівника),
завіреним круглою печаткою установи, експертним висновком про можливість відкритої публікації, висновком
етичного комітету установи або національної комісії з біоетики. На останній сторінці статті мають бути власноручні
підписи всіх авторів та інформація про відсотковий внесок у роботу кожного з авторів.

Приймаються оригінали супровідних документів з примірником рукопису, підписаного автором(ами), надіслані
поштою, або скановані копії вищезазначених документів і першої (титульної) сторінки статті з візою керівництва,
печаткою установи і підписами всіх авторів у форматі Adobe Acrobat (*.pdf), надіслані на електронну адресу редакції.

Статті приймаються українською, російською або англійською мовами.
Структура матеріалу: вступ (стан проблеми за даними літератури не більше ніж 5–7�річної давності); мета,

завдання, матеріали та методи; результати дослідження та їх обговорення (висвітлення статистично опрацьованих
результатів дослідження); висновки; перспективи подальших досліджень у даному напрямку; список літератури (два
варіанти); реферати українською, російською та англійською мовами.

Реферат є незалежним від статті джерелом інформації, коротким і послідовним викладенням матеріалу публікації
за основними розділами і має бути зрозумілим без самої публікації. Його обсяг не повинен бути менше 300–350 слів.
Обов'язково подаються ключові слова (від 3 до 8 слів) у порядку значущості, що сприятиме індексуванню статті
в інформаційно�пошукових системах. Реферат до оригінальної статті повинен мати структуру, що повторює структуру
статті: мета дослідження; матеріали і методи; результати; висновки; ключові слова. Усі розділи у рефераті мають бути
виділені в тексті жирним шрифтом. Для інших статей (огляд, лекція, клінічний випадок тощо) реферат повинен
включати короткий виклад основної концепції статті та ключові слова.

Оформлення статті. На першій сторінці зазначаються: індекс УДК ліворуч, ініціали та прізвища авторів, назва
статті, назва установ, де працюють автори та виконувалось дослідження, місто, країна. За умови проведення досліджень
із залученням будь�яких матеріалів людського походження, в розділі «Матеріали і методи» автори повинні зазначати,
що дослідження проводилися відповідно до стандартів біоетики, були схвалені етичним комітетом установи або
національною комісією з біоетики. Те саме стосується і досліджень за участю лабораторних тварин.

Наприклад: «Дослідження виконані відповідно до принципів Гельсінської Декларації. Протокол дослідження ухвалений
Локальним етичним комітетом (ЛЕК) всіх зазначених у роботі установ. На проведення досліджень було отримано
поінформовану згоду батьків дітей (або їхніх опікунів)».

«Під час проведення експериментів із лабораторними тваринами всі біоетичні норми та рекомендації були
дотримані».

Кількість ілюстрацій (рисунки, схеми, діаграми, фото) має бути мінімальною. Діаграми, графіки, схеми будуються
у програмах Word або Exсel; фотографії повинні мати один із наступних форматів: PDF, TIFF, PSD, EPS, AI, CDR, QXD,
INDD, JPG (150–600 dpi).

Таблиці та рисунки розташовують у тексті статті відразу після першого згадування. У підпису до рисунку наводять
його назву, розшифровують усі умовні позначки (цифри, літери, криві тощо). Таблиці мають бути оформлені
відповідно до вимог ДАК, бути компактними, пронумерованими, мати назву. Номери таблиць, їхні заголовки і цифрові
дані, оброблені статистично, повинні точно відповідати наведеним у тексті статті.

Посилання на літературні джерела у тексті позначаються цифрами у квадратних дужках та відповідають нумерації
у списку літератури. Статті зі списком літературних джерел у вигляді посилань на кожній сторінці або кінцевих
посилань не приймаються.

Необхідно подавати два варіанти списку літератури.
Перший (основний) варіант наводиться одразу після тексту статті, джерела розташовуються за алфавітом. Список

літератури наводиться латиницею. Джерела на українській та російській мовах наводяться у тому написанні, як вони
зазначені та реєструються на англійських сторінках сайтів журналів. Якщо джерело не має назви англійською мовою —
воно наводиться у транслітерації. Таке оформлення списку літератури необхідно для аналізу статті та посилань на
авторів у міжнародних наукометричних базах даних, підвищення індексу цитування авторів.

Другий варіант повторює перший, але джерела на українській та російській мовах подаються в оригінальній формі.
Цей варіант необхідний для оформлення електронних версій журналу на російській та українській сторінках,
цитованості у кирилічних наукометричних базах.

Згідно з Наказом МОН України №40 від 12.01.2017 р. «Про затвердження вимог до оформлення дисертацій»
оформлення списку літератури здійснюється відповідно стилю APA (American Psychological Association style), що може
використовуватися у дисертаційних роботах.

Приклади оформлення літературних джерел:
Author AA, Author BB, Author CC. (2005). Title of the article. Title of Journal. 10(2);3:49–53.
Author AA, Author BB, Author CC. (2006). Titile of the book. Sity: Publisher: 256.
У тексті статті допускаються загальноприйняті скорочення, а також авторські скорочення, які обов'язково

розшифровуються у тексті при першому згадуванні та залишається незмінними по всьому тексту. У кінці статті автори
мають заявити про наявність будь�яких конкуруючих фінансових інтересів щодо написання статті. Зазначення
конфлікту інтересів або його відсутності у статті є обов'язковим.

Приклад: «Автори заявляють про відсутність конфлікту інтересів» або «Матеріал підготовлений за підтримки
компанії…»

Стаття закінчується відомостями про усіх авторів. Зазначаються прізвище, ім'я, по батькові (повністю), вчений
ступінь, вчене звання, посада в установі/установах, робоча адреса з поштовим індексом, робочий телефон і адреса
електронної пошти; ідентифікатор ORCID (https://orcid.org/register). Автор, відповідальний за зв'язок із редакцією,
надає свій мобільний/контактний номер телефона. 

Відповідальність за достовірність та оригінальність наданих матеріалів (фактів, цитат, прізвищ, імен, результатів
досліджень тощо) несуть автори.

Редакція забезпечує рецензування статей, виконує спеціальне та літературне редагування, залишає за собою право
скорочувати обсяг статей. Відмова авторам у публікації статті може здійснюватися без пояснення причин и не
вважається негативним висновком щодо наукової та практичної значущості роботи.

Статті, оформлені без дотримання правил, не розглядаються і не повертаються авторам.

Редколегія

Правила подачі та оформлення статей






