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Screening and Diagnosis



Residing or 
working in an 
area with high 

risk of 
transmission*

WHO: Suspect Case Definition

Acute onset of fever and cough OR ≥ 3 of the 
following: fever, cough, general 

weakness/fatigue, headache, myalgia, sore 
throat, coryza, dyspnea, 

anorexia/nausea/vomiting, diarrhea, altered 
mental status

And 1 of the following within 14 days of symptom onset:

Residing or 
travel to an 
area with 

community 
transmission

Working in 
a 

healthcare 
setting 

WHO COVID-19 Case Definition. Updated August 7, 2020. https://www.who.int/publications/i/item/WHO-2019-nCoV-
Surveillance_Case_Definition-2020.1 Slide credit: clinicaloptions.com

*Closed residential settings, humanitarian settings such as camp and camp-like settings for displaced persons.

OR:

Patient with severe 
acute respiratory illness 

(acute respiratory 
infection with history of 
fever or measured fever 

≥ 38°C and a cough; 
onset within last 
20 days; requires 
hospitalization)

http://www.clinicaloptions.com/


Contact of probable or confirmed 
case or epidemiologically linked 

to a cluster with at least 1 
confirmed case

WHO: Probable Case Definition

Acute onset of fever and cough OR ≥ 3 of the 
following: fever, cough, general weakness/fatigue, 
headache, myalgia, sore throat, coryza, dyspnea, 

anorexia/nausea/vomiting, diarrhea, altered 
mental status

AND:

WHO COVID-19 Case Definition. Updated August 7, 2020. https://www.who.int/publications/i/item/WHO-2019-nCoV-
Surveillance_Case_Definition-2020.1 Slide credit: clinicaloptions.com

*Hazy opacities with peripheral and lower lung distribution on chest radiography; multiple bilateral ground glass opacities with peripheral and 
lower lung distribution on chest CT; or thickened pleural lines, B lines, or consolidative patterns on lung ultrasound.

OR:

Suspect case with chest imaging showing findings suggestive of COVID-19 disease*

OR:

Recent onset of loss of smell or taste in the absence of any other identified cause

OR:

Unexplained death in an adult with respiratory distress who was a contact of a probable or 
confirmed case or epidemiologically linked to a cluster with at least 1 confirmed case

http://www.clinicaloptions.com/


Common COVID-19 Diagnostic Methods: RNA

Udugama. ACS Nano. 2020;14:3822. Lee. Front Immunol. 2020;11:879. Slide credit: clinicaloptions.com

Viral Nucleic Acid Assays

Typically indicate  Current infection

Specimen sources
 Upper (eg, nasopharyngeal swabs or washes, oropharyngeal swabs, 

nasal aspirates) or lower (eg, sputum, bronchoalveolar lavage fluid, 
tracheal aspirates) respiratory tract

Considerations

 Primary method for COVID-19 diagnosis with multiple RT-PCR kits 

available

 False negatives may result from improper sampling or handling, low 

viral load, or viral mutations

 SARS-CoV-2 RNA undetectable by ~ Day 14 following onset of 
illness in some cases/samples

http://www.clinicaloptions.com/


WHO: Interim Guidance on Laboratory Testing for 
SARS-CoV-2 in Suspected Symptomatic Human Cases

 Routine confirmation of SARS-CoV-2 infection is based on the detection of unique 
sequences of RNA by nucleic acid amplification tests such as RT-PCR

 1 or more negative results do not rule out the possibility of SARS-CoV-2 infection

Factors Potentially Leading to 
Negative Result in an Infected Individual

Poor specimen quality

Timing of specimen collection 
(very early or late in infection)

Specimen was not handled appropriately

Technical reasons inherent in test 
(virus mutation or PCR inhibition)

“If a negative result is obtained from a 
patient with a high index of suspicion for 
COVID-19, particularly when only upper 

respiratory tract specimens were 
collected, additional specimens, 

including from the lower respiratory 
tract if possible, should be collected” 

https://www.who.int/publications-detail/laboratory-testing-strategy-recommendations-for-covid-19-interim-guidance Slide credit: clinicaloptions.com

http://www.clinicaloptions.com/


IDSA: SARS-CoV-2 Nucleic Acid Testing of Symptomatic 
Individuals

IDSA. COVID-19 Guideline, Part 3: Diagnostics. Version 1.0.1. Slide credit: clinicaloptions.com

Direct SARS-CoV-2 Nucleic Acid Amplification Testing
Collect nasopharyngeal, nasal, or mid-turbinate rather than oropharyngeal or saliva specimens

Provider-collected or self-collected specimens acceptable except nasopharyngeal

Non-hospitalized Hospitalized

Lower 
respiratory tract 

symptoms

High Suspicion for COVID-19 Low Suspicion for 
COVID-19

Known exposure 
or high prevalence 

area

If negative, 
repeat testing

If negative, repeat 
testing (from lower 

tract if possible)

If negative, 
repeat testing

If negative, do not 
repeat testing

Prioritize testing for symptomatic patients. If resources adequate, consider testing select asymptomatic individuals 
(eg, exposed, immunosuppressive procedure, major time-sensitive surgery, aerosol-generating procedure with limited PPE).

http://www.clinicaloptions.com/


Temporal Profile of SARS-CoV-2 Viral Load

 Serial viral loads assessed via 
RT-PCR of posterior 
oropharyngeal saliva or 
endotracheal aspirate* collected 
from hospitalized patients in 
Hong Kong with laboratory 
confirmed COVID-19 (N = 23)[1]

 Viral loads highest during first 
wk following symptom onset[1]

 Pneumonia may develop late 
and when URT PCR is negative[2]

*Intubated patients. 

Slide credit: clinicaloptions.com
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P = .02
P < .001 P < .001

P < .001

Figure 3. A, Viral load of different tissue samples. B, Analysis of viral load in different clinical stages of ...

 Viral load assessed via digital droplet PCR of samples collected from patients in 
Beijing with laboratory confirmed COVID-19 (N = 76)

Viral Load Varies by Sample Type and Disease Stage

*Early stage: multifocal bilateral or isolated round ground-glass opacity with or without patchy consolidations and prominent peripherally 
subpleural distribution on chest CT. Progressive stage: Increasing number, range, or density of lung lesions on chest CT. †Recovery phase: 
lesions gradually absorbed. ‡Clinical cure: temperature recovery for > 3 days, improvement in respiratory symptoms, absorption of lung lesions, 
and 2 consecutive negative RT-PCR results from respiratory samples tested at least 1 day apart. 

Early and progressive stages* 
(n = 15)
Recovery stage† (n = 49)
Clinical cure‡ (n = 5)

Slide credit: clinicaloptions.com
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SARS-CoV-2 Detection by RT-PCR 
Across Different Clinical Specimens

 Among 1070 specimens from 205 COVID-19 patients in China, highest SARS-CoV-2 
positivity rates observed with BAL fluid (93%), sputum (72%), nasal swab (63%)

Wang. JAMA. 2020;323:1843. Slide credit: clinicaloptions.com

*Samples falling above the 
dashed line considered 
positive for SARS-CoV-2.
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Estimated Sensitivity and Specificity Based on 
Clinical Sample Collection

IDSA. COVID-19 Guideline, Part 3: Diagnostics. Version 1.0.1. Slide credit: clinicaloptions.com

Test, % (95% CI) Sensitivity Specificity

Sample location (3 studies)  Upper respiratory tract
 Lower respiratory tract

76 (51-100)
89 (84-94)

100 (99-100)
100 (99-100)

Upper respiratory tract samples 
(11 studies)*

 Oral 
 Nasal
 Nasopharyngeal
 Nasal (vs nasopharyngeal)
 Saliva
 Mid-turbinate

56 (35-77)
76 (59-94)

97 (92-100)
95 (87-100)
85 (69-94)

100 (93-100)

99 (99-100)
100 (99-100)
100 (99-100)
100 (99-100)
100 (99-100)
100 (99-100)

Repeat testing via nasopharyngeal 
swab (3 studies)

 Single test
 Repeat test

71 (65-77)
88 (80-96)

100 (99-100)
100 (99-100)

*Not head-to-head comparisons. Not all specimens were collected from the same patients at the same time 
point, the time of collection from symptom onset was not provided in all studies, and the studies used various 
approaches for establishing SARS-CoV-2 positivity to define positive results. 

http://www.clinicaloptions.com/


SARS-CoV-2 in Stool

 Reports of negative pharyngeal and sputum viral tests but fecal samples 
testing positive for SARS-CoV-2[1]

 Similar viral load but significantly longer duration of viral detection in stool 
vs respiratory samples[2]

1. Chen. Am J Gastroenterol. 2020;115:790. 2. Zheng. BMJ. 2020;369:m1443. Slide credit: clinicaloptions.com
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Temporal Considerations for Diagnosis

Sethuraman. JAMA. 2020;323:2249. Reproduced with permission from JAMA. 2020. doi:10.1001/jama.2020.8259. 
Copyright©(2020) American Medical Association. All rights reserved. Slide credit: clinicaloptions.com

Wk -2 Wk -1 Wk 1 Wk 2 Wk 3 Wk 4 Wk 5 Wk 6

Symptom onset

Detection unlikely PCR – Likely positive PCR – Likely negative

Antibody detection

Nasopharyngeal swab PCR

Virus isolation from 
respiratory tract

Bronchoalveolar 
lavage/sputum PCR

Stool PCR

IgM antibody

IgG antibody

After symptom onsetBefore symptom onset

SARS-CoV-2
exposure

In
cr

ea
si

n
g 

p
ro

b
ab

ili
ty

 o
f 

d
et

ec
ti

o
n

http://www.clinicaloptions.com/


SARS-CoV-2 Antibody Tests

Slide credit: clinicaloptions.com

1. Johns Hopkins Center for Health Security. Serology-based tests for COVID-19. 
https://www.centerforhealthsecurity.org/resources/COVID-19/serology/Serology-based-tests-for-COVID-19.html. 
2. Australian Therapeutic Goods Administration. https://www.tga.gov.au/covid-19-test-kits-included-artg-legal-supply-Australia.

Type of Test*[1] Time to 
Results[1] Sensitivity[1] Specificity[1] What It Tells Us[1] What It Cannot 

Tell Us[1]

Approved for 
Diagnostic 

Use[1,2]

Rapid diagnostic 
test (RDT)

10-30 
mins

87.9% to 
99.0%

95.6% to 
100%

Presence of antiviral 
antibodies (qualitative)

Antibody titer, 
neutralizing activity

US (FDA EUA), 
EU, China, 
Australia

Enzyme-linked 
immunosorbent 
assay (ELISA)

2-5 hrs
13.9% (0-10 

days) to 100% 
(≥ 21 days)

99% to 
100%

Presence and level of 
antiviral antibodies 

(quantitative)
Neutralizing activity

US (FDA EUA), 
Australia 

Neutralization 
assay

3-5 days 90% Not stated
Presence of antibodies 

that can inhibit virus 
growth (ex vivo)

May miss antibodies 
to viral proteins not 

involved in 
replication

Singapore 

Chemiluminescent 
immunoassay

1-2 hrs
65.5% (0-6 

days) to 100% 
(≥ 14 days)

93.0% to 
99.8%

Presence and level of 
antiviral antibodies 

(quantitative)
Neutralizing activity US (FDA EUA)

*Some additional tests have been approved that do not fit these categories or are proprietary.

http://www.clinicaloptions.com/


SARS-CoV-2 Serology for Diagnosis: 
Current Recommendations
 CDC: Given that it can take 1-3 wks to develop antibodies following infection, antibody test 

results should not be used to diagnose someone with an active SARS-CoV-2 infection[1,2]

 Royal College of Pathologists of Australasia[3]: 

‒ “Molecular testing on a single throat with deep nasal swab is the current test of choice for the 
diagnosis of acute COVID-19 infection”

‒ “COVID-19 IgG/IgM rapid tests have no role to play in the acute diagnosis of COVID-19 virus 
infection . . . ” 

‒ “COVID-19 IgG/IgM rapid tests will miss patients in early stages of disease when they are 
infectious to other people”

 WHO: “At present, based on current evidence, WHO recommends the use of these new 
point-of-care immunodiagnostic tests only in research settings”[4]

Slide credit: clinicaloptions.com

1. https://www.cdc.gov/coronavirus/2019-ncov/lab/resources/antibody-tests-professional.html.
2. https://www.cdc.gov/coronavirus/2019-ncov/testing/serology-overview.html.
3. https://www.rcpa.edu.au/getattachment/bf9c7996-6467-44e6-81f2-e2e0cd71a4c7/COVID19-IgG-IgM-RAPID-POCT-TESTS.aspx. 
4. https://www.who.int/news-room/commentaries/detail/advice-on-the-use-of-point-of-care-immunodiagnostic-tests-for-covid-19.

http://www.clinicaloptions.com/


Testing for SARS-CoV-2 Infection 

 To diagnose acute infection of SARS-CoV-2, the COVID-19 Treatment Guidelines Panel recommends using a 
nucleic acid amplification test (NAAT) with a sample collected from the upper respiratory tract (i.e., a 
nasopharyngeal, nasal, or oropharyngeal specimen) (AIII). 

 For intubated and mechanically ventilated adults who are suspected to have COVID-19 but who do not have 
a confirmed diagnosis: • The Panel recommends obtaining lower respiratory tract samples to establish a 
diagnosis of COVID-19 if an initial upper respiratory tract sample is negative (BII).

 The Panel recommends obtaining endotracheal aspirates over bronchial wash or bronchoalveolar lavage 
samples when collecting lower respiratory tract samples to establish a diagnosis of COVID-19 (BII).

 • A NAAT should not be repeated in an asymptomatic person within 90 days of a previous SARS-CoV-2 
infection, even if the person has had a significant exposure to SARS-CoV-2 (AIII). 

 • SARS-CoV-2 reinfection has been reported in people who have received an initial diagnosis of infection; 
therefore, a NAAT should be considered for persons who have recovered from a previous infection and who 
present with symptoms that are compatible with SARS-CoV-2 infection if there is no alternative diagnosis 
(BIII)

 • The Panel recommends against the use of serologic (i.e., antibody) testing as the sole basis for diagnosis 
of acute SARS-CoV-2 infection (AIII).

 • The Panel recommends against the use of serologic (i.e., antibody) testing to determine whether a 
person is immune to SARS-CoV-2 infection (AIII). 



Chest CT Abnormalities

 Most common hallmark features on chest CT images include bilateral peripheral ground-
glass opacities and consolidations of the lungs with peak lung involvement between 6 days 
and 11 days post-symptom onset[1-3]

 In a study in Wuhan, China, chest CT imaging demonstrated a sensitivity of 97% and 
specificity of 25% with RT-PCR as the reference (N = 1014)[4]

‒ 60% to 93% of patients had initial positive lung CT consistent with COVID-19 before the initial 
positive RT-PCR result

1. Bernheim. Radiology. 2020;295:685. 2. Pan. Radiology. 2020;295:715. 3. Wang. Radiology. 2020;296:E55. 4. Ai. Radiology. 2020;296:E32. Slide credit: clinicaloptions.com

29-Yr-Old Man Presenting With Fever for 6 Days[4]

Ground-glass 
opacities

Day 6 Day 9 Day 11 Day 17 Day 23

http://www.clinicaloptions.com/


Clinical Management Summary 

 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 immunosuppressive/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. 



NIH Guidelines: Defining a COVID-19 
Severity Spectrum

NIH COVID-19 Treatment Guidelines. Management of persons with COVID-19. Last updated June 11, 2020. Slide credit: clinicaloptions.com

Stage Characteristics

Asymptomatic or 
presymptomatic infection

 Positive test for SARS-CoV-2 but no symptoms

Mild illness
 Varied symptoms (eg, fever, cough, sore throat, malaise, headache, 

muscle pain) but no shortness of breath, dyspnea, abnormal imaging

Moderate illness
 SpO2 ≥ 94% and lower respiratory disease evidenced by clinical 

assessment or imaging

Severe illness
 SpO2 < 94%, PaO2/FiO2 < 300, respiratory rate > 30 breaths/min, or 

lung infiltrates > 50%

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

http://www.clinicaloptions.com/


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 prevalence of asymptomatic and presymptomatic infection 



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; therefore, 
health care providers should monitor these patients closely until 
clinical recovery is achieved 



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 rapidly 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. 



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 



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 critical 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. 



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 etiology of these symptoms are emerging. No 
specific treatments for the persistent effects of COVID-19 have yet been identified, 
although this COVID-19 rapid guideline proposes general management strategies. 
It has been referred to as post-COVID-19 condition or colloquially, “long COVID,” 
and affected 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 
persistent symptoms, as well as other delayed syndromes such as MIS-C and 
multisystem inflammatory syndrome in adults (MIS-A). CDC recently proposed 
defining late sequelae as sequelae that extend >4 weeks after initial infection. The 
Patient-Led Research Collaborative for COVID-19 defines long COVID as a collection 
of symptoms that develop during or following a confirmed or suspected case of 
COVID-19 and that continue for >28 days.



Medical Management of Mild COVID-19

1. WHO Interim Guidance. Clinical management of COVID-19. May 27, 2020. 
2. NIH COVID-19 Treatment Guidelines. Management of persons with COVID-19. Last updated June 11, 2020. 
3. NIH COVID-19 Treatment Guidelines. Antithrombotic therapy in patients with COVID-19. Last updated May 12, 2020. Slide credit: clinicaloptions.com

WHO[1]

 Isolate suspected/confirmed cases to contain 
SARS-CoV-2 transmission; isolation can occur 
at home, in a designated COVID-19 health or 
community facility

 Treat symptoms (eg, antipyretics for fever, 
adequate nutrition, appropriate rehydration)

 Educate patients on signs/symptoms of 
complications that, if developed, should 
prompt pursuit of urgent care

NIH[2,3]

 Majority of cases managed in ambulatory 
setting or at home (eg, by telemedicine)

 Close monitoring advised for symptomatic 
patients with risk factors for severe disease; 
rapid progression possible

 No specific lab tests indicated if otherwise 
healthy

 In non-hospitalized patients, do not initiate 
anticoagulants or antiplatelet therapy to 
prevent VTE or arterial thrombosis unless 
other indications exist

http://www.clinicaloptions.com/


Management[1]

 Monitor closely, as pulmonary disease can 
rapidly progress

 Administer empiric antibiotics if bacterial 
pneumonia/sepsis strongly suspected; re-
evaluate daily and de-escalate/stop treatment 
if no evidence of infection

 Use hospital infection prevention and control 
measures; limit number of 
individuals/providers entering patient room

 Use AIIRs for aerosol-generating procedures; 
staff should wear N95 respirators or PAPRs vs 
surgical masks

Medical Management of Moderate COVID-19

Slide credit: clinicaloptions.com

Initial Evaluation[1]

 May include chest x-ray, ultrasound, or CT

 Perform ECG if indicated

 Obtain CBC with differential and metabolic 
profile including liver/renal function 

 Inflammatory markers (eg, CRP, D-dimer, 
ferritin) may be prognostically valuable

Isolation (Home vs Healthcare Facility)[2]

 Dependent on clinical presentation, 
requirement for supportive care, presence of 
vulnerable household contacts; if high risk of 
deterioration, hospitalization preferred

1. NIH COVID-19 Treatment Guidelines. Management of persons with COVID-19. Last updated June 11, 2020. 
2. WHO Interim Guidance. Clinical management of COVID-19. May 27, 2020.  

http://www.clinicaloptions.com/


Acute Coinfection Treatment[1]

 Administer empiric antimicrobials within 1 hr of 
initial assessment based on clinical judgment, 
patient host factors, and local epidemiology; 
knowledge of blood cultures before antimicrobial 
administration ideal

 Assess daily for antimicrobial de-escalation

Severe Pneumonia Treatment[1]

 Equip patient care areas with pulse oximeters, 
functioning oxygen systems, and disposable, single-
use, oxygen-delivering interfaces 

 Provide immediate supplemental oxygen to 
patients with emergency signs (eg, 
obstructed/absent breathing, severe respiratory 
distress, central cyanosis, shock, coma, or 
convulsions) and anyone with SpO2 < 90%

 Monitor for clinical deterioration (eg, rapidly 
progressive respiratory failure, shock); provide 
immediate supportive care

 Practice cautious fluid management in patients 
without tissue hypoperfusion and fluid 
responsiveness

Medical Management of Severe COVID-19

Slide credit: clinicaloptions.com
1. WHO Interim Guidance. Clinical management of COVID-19. May 27, 2020. 
2. NIH COVID-19 Treatment Guidelines. Management of persons with COVID-19. Last updated June 11, 2020.  

Evaluation[2]

 Perform evaluations outlined for moderate disease

http://www.clinicaloptions.com/




General Management of Nonhospitalized Patients With 

Acute COVID-19

• 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 illness, and the availability of health care resources (AIII). 



 The COVID-19 Treatment Guidelines Panel recommends using one of 
the following anti-SARS-CoV-2 monoclonal antibody 

 • Bamlanivimab plus etesevimab; or

 • Casirivimab plus imdevimab; or 

 • Sotrovimab 500 mg intravenous (IV) infusion 

 • Casirivimab 600 mg plus imdevimab 600 mg IV infusion (AIIa) • If IV 
infusions are not feasible or would cause a delay in treatment, 
casirivimab 600 mg plus imdevimab 600 mg administered by four 
subcutaneous (SQ) injections (2.5 mL per injection) can be used as an 
alternative (BIII). 



Medical Conditions or Other Factors That Were Represented in Clinical 
Trials That Evaluated Anti-SARS-CoV-2 Monoclonal Antibodies 

 • Aged ≥65 years (AIIa) •

 Obesity (BMI >30) (AIIa) 

 • Diabetes (AIIa) 

 • Cardiovascular disease (including congenital heart disease) or 
hypertension (AIIa) 

 • Chronic lung diseases (e.g., chronic obstructive pulmonary disease, 
moderate-to-severe asthma, interstitial lung disease, cystic fibrosis, 
pulmonary hypertension) (AIIa) 



Conditions or Factors That Had Limited Representation in Clinical Trials but Are 
Considered Risk Factors for POtherrogression to Severe COVID-19 by the Centers for 
Disease Control and Prevention 

 • An immunocompromising condition or immunosuppressive treatment (AIII). 
Many experts strongly recommend therapy for patients with these conditions, 
despite their limited representation in clinical trials. 

 • Being overweight (BMI 25–30) as the sole risk factor (BIII) • Chronic kidney 
disease (BIII) 

 • Pregnancy (BIII) 

 • Sickle cell disease (BIII)

 • Neurodevelopmental disorders (e.g., cerebral palsy) or other conditions that 
confer medical complexity (e.g., genetic or metabolic syndromes and severe 
congenital anomalies) (BIII) 

 • Medical-related technological dependence (e.g., tracheostomy, gastrostomy, or 
positive pressure ventilation that is not related to COVID-19) (BIII) 



Other Agents That Have Been Studied or Are Under Investigation for 
Use in the Outpatient Management of COVID-19 

 • The Panel recommends against the use of chloroquine or hydroxychloroquine with or without 
azithromycin (AI), lopinavir/ritonavir, and other HIV protease inhibitors (AIII) for outpatient 
treatment of COVID-19.

 • The Panel recommends against the use of antibacterial therapy (e.g., azithromycin, doxycycline) 
for outpatient treatment of COVID-19 in the absence of another indication (AIII).

 • Antiviral agents, such as ivermectin and nitazoxanide

 • Convalescent plasma 

 • Immunomodulators, such as colchicine and fluvoxamine 

 • Supplements, such as vitamin C, vitamin D, and zinc 

 • Anticoagulants and antiplatelet therapy should not be initiated in the outpatient setting for the 
prevention of venous thromboembolism or arterial thrombosis unless the patient has other 
indications for the therapy or is participating in a clinical trial (AIII). 





 • The COVID-19 Treatment Guidelines Panel (the Panel) recommends 
against the use of low-titer COVID-19 convalescent plasma for the 
treatment of COVID-19 (AIIb).

 • Low-titer COVID-19 convalescent plasma is no longer authorized 
through the convalescent plasma EUA. For Hospitalized Patients With 
COVID-19 Who Do Not Have Impaired Immunity

 • The Panel recommends against the use of COVID-19 convalescent 
plasma for the treatment of COVID-19 in mechanically ventilated 
patients (AI).

 • The Panel recommends against the use of high-titer COVID-19 
convalescent plasma for the treatment of COVID-19 in hospitalized 
patients who do not require mechanical ventilation, except in a clinical 
trial (AI). 



 Immunoglobulins: SARS-CoV-2 Specific 

 Recommendation 

 • There is insufficient evidence for the COVID-19 Treatment Guidelines 
Panel to recommend either for or against severe acute respiratory 
syndrome coronavirus 2 (SARS-CoV-2) immunoglobulins for the 
treatment of COVID-19. 



Immunoglobulins: Non-SARS-CoV-2 Specific 

 • The COVID-19 Treatment Guidelines Panel recommends against the 
use of non-severe acute respiratory syndrome coronavirus 2 (SARS-
CoV-2)-specific intravenous immunoglobulin (IVIG) for the treatment 
of COVID-19, except in a clinical trial (AIII). This recommendation 
should not preclude the use of IVIG when otherwise indicated for the 
treatment of complications that arise during the course of COVID-19 



 • The COVID-19 Treatment Guidelines Panel recommends against the 
use of mesenchymal stem cells for the treatment of COVID-19, except 
in a clinical trial (AIIb). 

 • There is insufficient evidence for the COVID-19 Treatment Guidelines 
Panel (the Panel) to recommend either for or against the use of 
colchicine for the treatment of nonhospitalized patients with COVID-
19. 

 • The Panel recommends against the use of colchicine for the 
treatment of hospitalized patients with COVID-19 (AI).

 There is insufficient evidence for the COVID-19 Treatment Guidelines 
Panel to recommend either for or against the use of fluvoxamine for 
the treatment of COVID-19. Results from adequately powered, well-
designed, and well-conducted clinical trials are needed to provide more 
specific, evidence-based guidance on the role of fluvoxamine for the 
treatment of COVID-19 



Interferons (Alfa, Beta) 

 The COVID-19 Treatment Guidelines Panel recommends against the 
use of interferons for the treatment of patients with severe or critical 
COVID-19, except in a clinical trial (AIII). 

 There is insufficient evidence to recommend either for or against the 
use of interferon beta for the treatment of early (i.e., <7 days from 
symptom onset) mild and moderate COVID-19. 



Supplements

 Vitamin C • There is insufficient evidence for the COVID-19 Treatment 
Guidelines Panel (the Panel) to recommend either for or against the 
use of vitamin C for the treatment of COVID-19.

 Vitamin D • There is insufficient evidence for the Panel to recommend 
either for or against the use of vitamin D for the treatment of COVID-
19. 

 Zinc • There is insufficient evidence for the Panel to recommend either 
for or against the use of zinc for the treatment of COVID-19. • The 
Panel recommends against using zinc supplementation above the 
recommended dietary allowance for the prevention of COVID-19, 
except in a clinical trial (BIII). 







Antithrombotic Therapy in Patients with COVID-19 

 Laboratory Testing • In nonhospitalized patients with COVID-19, there 
are currently no data to support the measurement of coagulation 
markers (e.g., D-dimers, prothrombin time, platelet count, fibrinogen) 
(AIII).

 • In hospitalized patients with COVID-19, hematologic and coagulation 
parameters are commonly measured, although there is currently 
insufficient evidence to recommend either for or against using this data 
to guide management decisions. Chronic Anticoagulant and 
Antiplatelet Therapy 

 • Patients who are receiving anticoagulant or antiplatelet therapies for 
underlying conditions should continue these medications if they 
receive a diagnosis of COVID-19 (AIII). 



 Venous Thromboembolism Prophylaxis and Screening

 • For nonhospitalized patients with COVID-19, anticoagulants and antiplatelet therapy should not be initiated 
for the prevention of venous thromboembolism (VTE) or arterial thrombosis unless the patient has other 
indications for the therapy or is participating in a clinical trial (AIII).

 • Hospitalized nonpregnant adults with COVID-19 should receive prophylactic dose anticoagulation (AIII) (see 
the recommendations for pregnant individuals below). Anticoagulant or antiplatelet therapy should not be 
used to prevent arterial thrombosis outside of the usual standard of care for patients without COVID-19 (AIII). 

 • There is currently insufficient evidence to recommend either for or against the use of thrombolytics or higher 
than the prophylactic dose of anticoagulation for VTE prophylaxis in hospitalized COVID-19 patients outside of 
a clinical trial.

 • Hospitalized patients with COVID-19 should not routinely be discharged from the hospital while on VTE 
prophylaxis (AIII). Continuing anticoagulation with a Food and Drug Administration-approved regimen for 
extended VTE prophylaxis after hospital discharge can be considered for patients who are at low risk for 
bleeding and high risk for VTE, as per the protocols for patients without COVID-19 (see details on defining at-
risk patients below) (BI). 

 • There is currently insufficient evidence to recommend either for or against routine deep vein thrombosis 
screening in COVID-19 patients without signs or symptoms of VTE, regardless of the status of their coagulation 
markers.

 • For hospitalized COVID-19 patients who experience rapid deterioration of pulmonary, cardiac, or 
neurological function, or of sudden, localized loss of peripheral perfusion, the possibility of thromboembolic 

disease should be evaluated (AIII). 



 Patients With COVID-19 Who Are Discharged from the Hospital 

 VTE prophylaxis after hospital discharge is not recommended for patients with 
COVID-19 (AIII). For certain high-VTE risk patients without COVID-19, post-
discharge prophylaxis has been shown to be beneficial. The Food and Drug 
Administration approved the use of rivaroxaban 10 mg daily for 31 to 39 days in 
these patients.

 Inclusion criteria for the trials that studied post-discharge VTE prophylaxis 
included: 

 • Modified International Medical Prevention Registry on Venous 
Thromboembolism (IMPROVE) VTE risk score ≥4; or 

 • Modified IMPROVE VTE risk score ≥2 and D-dimer level >2 times the upper limit 
of normal.32 Any decision to use post-discharge VTE prophylaxis for patients with 
COVID-19 should include consideration of the individual patient’s risk factors for 
VTE, including reduced mobility, bleeding risks, and feasibility. Participation in 
clinical trials is encouraged. 



Systemic Corticosteroids Other Than Dexamethasone 

 • If dexamethasone is not available, alternative glucocorticoids (e.g., 
prednisone, methylprednisolone, hydrocortisone) can be used.

 • For these drugs, the total daily dose equivalencies to dexamethasone 
6 mg (oral or intravenous)24 are:

 • Prednisone 40 mg

 • Methylprednisolone 32 mg 

 • Hydrocortisone 160 mg 



Care of Critically Ill Adult Patients With COVID-19
Infection Control 

 For health care workers who are performing aerosol-generating procedures on patients with COVID-19, the 
COVID-19 Treatment 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 goggles) (AIII). 

 The Panel recommends minimizing the use of aerosol-generating procedures on intensive care unit patients 
with COVID-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 protection 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 disrupted 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). 

 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 persistent hypoperfusion 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 recommends 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 intubation 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). 





 • 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 ventilation (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 



 • For mechanically ventilated adults with COVID-19 and refractory hypoxemia despite optimized 
ventilation, the Panel recommends 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). 



 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 consequences 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 



Multisystem Inflammatory Syndrome in Adults 

 MIS-A is defined by the following criteria: 

 1. A severe illness requiring hospitalization in an individual aged ≥21 years; 

 2. Current or past infection with SARS-CoV-2; 

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

 4. Laboratory evidence of elevated inflammatory markers (e.g., CRP, ferritin, D-dimer, interleukin 
[IL]-6);

 5. Absence of severe respiratory illness; and 

 6. Absence of an alternative unifying diagnosis

 Because there is no specific diagnostic test for MIS-A, diagnosis of this inflammatory syndrome is 
one of exclusion after other causes (e.g., septic shock) have been eliminated. Although there are 
currently no controlled clinical trial data in patients with MIS-A to guide treatment of the syndrome, 
case reports have described the use of intravenous immunoglobulin, corticosteroids, or anti-IL-6 
therapy. 



 COVID-19-Induced Cardiac Dysfunction, Including Myocarditis 

 Thromboembolic Events and COVID-19 

 Renal and Hepatic Dysfunction Due to COVID-19 



Endocrine
 Hyperglycemia
 Diabetic ketoacidosis

Extrapulmonary Manifestations

Gupta. Nat Med. 2020;26:1017. Slide credit: clinicaloptions.com

Neurologic
 Headaches
 Dizziness
 Encephalopathy
 Guillain-Barré

New

Renal
 Acute kidney injury
 Proteinuria
 Hematuria

Hepatic
 Elevated ALT/AST
 Elevated bilirubin

Cardiac
 Takotsubo cardiomyopathy
 Myocardial injury/myocarditis
 Cardiac arrhythmias

 Ageusia
 Myalgia
 Anosmia
 Stroke

 Cardiogenic shock
 Myocardial ischemia
 Acute cor pulmonale

Dermatologic
 Petechaie
 Livedo reticularis
 Erythematous rash

 Urticaria
 Vesicles
 Pernio-like lesions

Thromboembolism
 Deep vein thrombosis
 Pulmonary embolism
 Catheter-related thrombosis

Gastrointestinal
 Diarrhea
 Nausea/vomiting

 Abdominal pain
 Anorexia

http://www.clinicaloptions.com/


Oxygenation and Ventilation 

 Goal of Oxygenation The optimal oxygen saturation (SpO2) in adults with COVID-
19 is uncertain. However, a target SpO2 of 92% to 96% seems logical considering 
that indirect evidence from experience in patients without COVID-19 suggests that 
an SpO2 <92% or >96% may be harmful. Regarding the potential harm of 
maintaining an SpO2 <92%, a trial randomly assigned ARDS patients without 
COVID-19 to either a conservative oxygen strategy (target SpO2 of 88% to 92%) or a 
liberal oxygen strategy (target SpO2 ≥96%). The trial was stopped early due to 
futility after enrolling 205 patients, but in the conservative oxygen group there was 
increased mortality at 90 days (between-group risk difference of 14%; 95% CI, 0.7% 
to 27%) and a trend toward increased mortality at 28-days (between-group risk 
difference of 8%; 95% CI, -5% to 21%).1 Regarding the potential harm of 
maintaining an SpO2 >96%, a meta-analysis of 25 randomized trials involving 
patients without COVID-19 found that a liberal oxygen strategy (median SpO2 of 
96%) was associated with an increased risk of in-hospital mortality 
compared to a lower SpO2 comparator 



Influenza and COVID-19 

 Influenza Vaccination • Although data are lacking on influenza 
vaccination for persons with COVID-19, on the basis of practice for 
other acute respiratory infections, the Panel recommends that persons 
with COVID-19 should receive an inactivated influenza vaccine (BIII). 
The Centers for Disease Control and Prevention (CDC) has provided 
guidance on the timing of influenza vaccination for inpatients and 
outpatients with COVID-19 



 Diagnosis of Influenza and COVID-19 When Influenza Viruses and 
SARS-CoV-2 Are Cocirculating

 • Only testing can distinguish between severe acute respiratory 
syndrome coronavirus 2 (SARS-CoV-2) and influenza virus infections 
and identify SARS-CoV-2 and influenza virus coinfection. • When SARS-
CoV-2 and influenza viruses are cocirculating, the Panel recommends 
testing for both viruses in all hospitalized patients with acute 
respiratory illness (AIII).

 • When SARS-CoV-2 and influenza viruses are cocirculating, the Panel 
recommends influenza testing in outpatients with acute respiratory 
illness if the results will change clinical management of the patient 
(BIII). 

 • Testing for other pathogens should be considered depending on 
clinical circumstances, especially in patients with influenza in whom 
bacterial superinfection is a well-recognized complication. 



 Antiviral Treatment of Influenza When Influenza Viruses and SARS-
CoV-2 Are Cocirculating

 • The treatment of influenza is the same in all patients regardless of 
SARS-CoV-2 coinfection (AIII). 

 • The Panel recommends that hospitalized patients be started on 
empiric treatment for influenza with oseltamivir as soon as possible 
without waiting for influenza testing results (AIIb).

 • Antiviral treatment of influenza can be stopped when influenza has 
been ruled out by nucleic acid detection assay in upper respiratory 
tract specimens for nonintubated patients and in both upper and lower 
respiratory tract specimens for intubated patients.

 • For influenza treatment in hospitalized and non-hospitalized 
patients, see the CDC and IDSA recommendations on antiviral 
treatment of influenza. 
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