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Epidemiology of COVID-19 in Pregnancy  

 Subsequent data have indicated that while the overall risk of severe illness is low, 
COVID-19 is associated with more severe disease in pregnant people than in 
nonpregnant people. 

 There is also an increased risk of poor obstetric outcomes among pregnant people 
with COVID-19, such as preterm birth. 

 In November 2020, the Centers for Disease Control and Prevention (CDC) released 
surveillance data on outcomes in approximately 400,000 reproductive-aged women 
with symptomatic, laboratory-confirmed COVID-19. After adjusting for age, 
race/ethnicity, and underlying medical conditions, pregnant women had significantly 
higher rates of intensive care unit) (ICU admission (10.5 vs. 3.9 cases per 1,000 cases; 
adjusted risk ratio [aRR] 3.0; 95% CI, 2.6–3.4), mechanical ventilation (2.9 vs. 1.1 cases 
per 1,000 cases; aRR 2.9; 95% CI, 2.2–3.8), extracorporeal membrane oxygenation (0.7 
vs. 0.3 cases per 1,000 cases; aRR 2.4; 95% CI, 1.5–4.0), and death (1.5 vs. 1.2 cases 
per 1,000 cases; aRR 1.7; 95% CI, 1.2–2.4). The increased risk for severe disease was 
most significant in women aged 35 to 44 years, who were almost four times as likely 
to be mechanically ventilated and twice as likely to die as nonpregnant women of the 
same age.   



 In an ongoing systematic review that includes 192 studies to date, 
maternal factors that were associated with severe disease included 
increased maternal age (OR 1.83; 95% CI, 1.27–2.63; 3,561 women 
from 7 studies); a high body mass index (OR 2.37; 95% CI, 1.83–3.07; 
3,367 women from 5 studies); any pre-existing maternal comorbidity, 
including chronic hypertension and diabetes (OR 1.81; 95% CI, 1.49–
2.20; 2,634 women from 3 studies); pre-eclampsia (OR 4.21; 95% CI, 
1.27–14.0; 274 women from 4 studies); and pre-existing diabetes (OR 
2.12; 95% CI, 1.62–2.78; 3,333 women from 3 studies).5 Compared 
with pregnant women and recently pregnant women without COVID-
19, pregnant women with COVID-19 were at a higher risk of any 
instance of preterm birth (OR 1.47; 95% CI, 1.14–1.91; 8,549 women 
from 18 studies) and stillbirth (OR 2.84; 95% CI, 1.25–6.45; 5,794 
women from 9 studies).  



 An observational cohort study of all pregnant patients at 33 U.S. 
hospitals with a singleton gestation and a positive result on a SARS-
CoV-2 virologic test evaluated maternal characteristics and outcomes 
across disease severity.6 The data suggested that adverse perinatal 
outcomes were more common in patients with severe or critical 
disease than in asymptomatic patients with SARS-CoV-2 infection, 
including an increased incidence of cesarean delivery (59.6% vs. 34.0% 
of patients; aRR 1.57; 95% CI, 1.30–1.90), hypertensive disorders of 
pregnancy (40.4% vs. 18.8%; aRR 1.61; 95% CI, 1.18–2.20), and preterm 
birth (41.8% vs. 11.9%; aRR 3.53; 95% CI, 2.42–5.14). The perinatal 
outcomes for those with mild to moderate illness were similar to those 
observed among asymptomatic patients with SARS-CoV2 infection  



Managing COVID-19 in Pregnancy  

 Pregnant people should be counseled about the increased risk for 
severe disease from SARS-CoV-2 and the measures they can take to 
protect themselves and their families from infection. These measures 
include practicing physical distancing, washing their hands regularly, 
and wearing a face covering (if indicated). If the patient is not 
vaccinated, they should be counseled about wearing a face covering 
and getting vaccinated against SARS-CoV-2 infection  



 Although vertical transmission of SARS-CoV-2 is possible, current data 
suggest that it is rare.7 A review of 101 infants born to 100 women with 
SARS-CoV-2 infection at a single U.S. academic medical center found 
that 2 infants (2%) had indeterminate SARS-CoV-2 polymerase chain 
reaction (PCR) results, which were presumed to be positive; however, 
the infants exhibited no evidence of clinical disease. It is reassuring that 
the majority of the infants received negative PCR results after rooming 
with their mothers and breastfeeding directly (the mothers in this study 
practiced appropriate hand and breast hygiene).  



Special Considerations in Pregnancy 
 • If hospitalization for COVID-19 is indicated for a pregnant patient, care should be 

provided in a facility that can conduct maternal and fetal monitoring, when 
appropriate. 

  • Management of COVID-19 in pregnant patients should include:  

 • Fetal and uterine contraction monitoring based on gestational age, when 
appropriate  

 • Individualized delivery planning  

 • A multispecialty, team-based approach that may include consultation with 
obstetric, maternal-fetal medicine, infectious disease, pulmonary-critical care, and 
pediatric specialists, as appropriat  

 • In general, the therapeutic management of pregnant patients with COVID-19 
should be the same as for nonpregnant patients. The COVID-19 Treatment 
Guidelines Panel recommends against withholding treatment for COVID-19 and 
SARS-CoV-2 vaccination from pregnant or lactating individuals because of 
theoretical safety concerns (AIII).  



 • Pregnant or lactating patients with COVID-19 and their clinical teams 
should discuss the use of investigational drugs or drugs that are 
approved for other indications as treatments for COVID-19. During this 
shared decision-making process, the patient and the clinical team 
should consider the safety of the medication for the pregnant or 
lactating individual and the fetus and the severity of maternal disease  

 • The decision to feed the infant breast milk while the patient is 
receiving therapeutic agents for COVID-19 should be a collaborative 
effort between the patient and the clinical team, including infant care 
providers. The patient and the clinical team should discuss the 
potential benefits of the therapeutic agent and evaluate the potential 
impact of pausing lactation on the future of breast milk delivery to the 
infant  

 









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) 



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 



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 



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.  



























 



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  



 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 
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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 



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  



Timing of Delivery  

 In most cases, the timing of delivery should be dictated by obstetric 
indications rather than maternal diagnosis of COVID-19. For women 
who had suspected or confirmed COVID-19 early in pregnancy who 
recover, no alteration to the usual timing of delivery is indicated  

 breastfeeding is not contraindicated for people with laboratory-
confirmed or suspected SARS-CoV-2 infection.8 Precautions should be 
taken to avoid transmission to the infant, including practicing good 
hand hygiene, wearing face coverings, and performing proper pump 
cleaning before and after breast milk expression.  
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