
Centers for Disease Control and Prevention
Center for Preparedness and Response

Clinical Management of Critically Ill Adults with 
COVID-19

Clinician Outreach and Communication Activity (COCA) Webinar

Thursday, April 2, 2020



Continuing Education

Continuing Education is not offered for this COCA Call.



To Ask a Question

Á Using the Webinar System

ïClick the Q&A button.

ïType your question in the Q&A box.

ïSubmit your question.

Á If we are unable to get to your question during the call, you may also email 
your question to coca@cdc.gov. 

Á For media questions, please contact CDC Media Relations at 404-639-
3286, or send an email to media@cdc.gov.

mailto:coca@cdc.gov
mailto:media@cdc.gov


For More Clinical Care Information on COVID-19

Á CallCOVID-19 Clinical Call Center at 770-488-7100(24 hours/day).

Á Referpatients to state and local health departments for COVID-19
testing and test results.
ïClinicians should NOT refer patients to CDC to find out where or how 

to get tested for COVID-19, OR to get COVID-19 test results.

Á Visit/5/Ωǎ /ƻǊƻƴŀǾƛǊǳǎ ό/h±L5-19) website: 
https://www.cdc.gov/coronavirus

Á Visit emergency.cdc.gov/cocaover the next several days to learn about 
future COCA Calls.

https://www.cdc.gov/coronavirus
https://emergency.cdc.gov/coca
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Median incubation period is 4-5 days (range: 2-14 days)

Links: Lauer Ann Intern Med 2020, Xu BMJ 2020, Guan NEJM 2020

https://annals.org/aim/fullarticle/2762808/incubation-period-coronavirus-disease-2019-covid-19-from-publicly-reported
https://www.ncbi.nlm.nih.gov/pubmed/32075786
https://www.nejm.org/doi/full/10.1056/NEJMoa2002032


COVID-19: Wide spectrum of disease

Link: WHO Guidelines 2020

Mild Illness Uncomplicated upper respiratory tract viral infection

Moderate 
Pneumonia

Pneumonia without the need for supplemental oxygen

Severe Pneumonia tƴŜǳƳƻƴƛŀ ǿƛǘƘ ŘȅǎǇƴŜŀΣ ǊŜǎǇƛǊŀǘƻǊȅ ŘƛǎǘǊŜǎǎΣ {ǇhнҖфо҈ ƻƴ w!Σ tκC Ǌŀǘƛƻ ғолл

Critical Illness Respiratory failure, septic shock, multiple organ dysfunction/failure

https://www.who.int/publications-detail/clinical-management-of-severe-acute-respiratory-infection-when-novel-coronavirus-(ncov)-infection-is-suspected


Most patients had mild to moderate disease, but 
nearly 20% had severe or critical illness
COVID-19 - China through 11-Feb-2020 (N=44,415)

Links: Wu JAMA 2020

* 1,023 (49%) deaths among 2,087 critically ill 
patients5%
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Of 1,099 hospitalized COVID-19 patients (through 29-Jan-2020) 

5% were admitted to the ICU  (Guan et al. NEJM 2020)

https://jamanetwork.com/journals/jama/fullarticle/2762130


Potential for patients to have acute deterioration in the 
second week of illness
COVID-19 - China through 2-Jan-2020 (N = 41)

Link: Huang Lancet 2020

https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(20)30183-5/fulltext
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Fraction of Total Cases Case Fatality Rate

Links: MMWR 2020

Case-fatality is disproportionately higher among older adults
COVID-19 - United States, February 12ςMarch 16, 2020 (N = 4,226) 

https://www.cdc.gov/mmwr/volumes/69/wr/mm6912e2.htm#F1_down


Older adults: More likely to require ICU care and die, but hospitalizations 

and ICU admissions also occur among non-elderly adults

COVID-19 United States, February 12ςMarch 16, 2020 (N = 4,226)

Links: MMWR 2020

https://www.cdc.gov/mmwr/volumes/69/wr/mm6912e2.htm


MMWR March 31, 2020

Chronic Conditions are Higher in Hospitalized than Non-Hospitalized Patients 



COVID-19 Case Fatality is highest among persons with 
underlying medical conditions
COVID-19 - China through 11-Feb-2020

Link: China COVID-19 Epi Team 2020
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https://www.ncbi.nlm.nih.gov/pubmed/32064853


Most, but not all patients have fever, cough, or shortness of 
breath on hospital admission (China, Singapore, U.S.)

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Fever

Cough

Dyspnea

Links: Arentz JAMA 2020, Chen Lancet 2020, Guan NEJM 2020, Huang Lancet 2020, Wang JAMA 2020, Wu JAMA IM 2020, Young JAMA 2020; Bhatraju NEJM 2020 

Percent with Symptoms on Hospital Admission

ü 2 US ICU cohorts: 50-52% had fever at admission

https://jamanetwork.com/journals/jama/fullarticle/2763485
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(20)30211-7/fulltext
https://www.nejm.org/doi/full/10.1056/NEJMoa2002032
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(20)30183-5/fulltext
https://jamanetwork.com/journals/jama/fullarticle/2761044
https://jamanetwork.com/journals/jama/fullarticle/2762130
https://jamanetwork.com/journals/jama/fullarticle/2762688


Complications

ÅPneumonia (91%) 

ÅCritically ill 

Å ARDS: (61%)

Å Shock or septic shock: (31-67%) 

Å Acute kidney injury/renal failure: (8-29%/5-19%)

Å Acute hepatic injury: (14%) 

Å Cardiac abnormalities

ÅAcute cardiac injury: (12-23%)

ÅCardiomyopathy: (33%)

ÅArrhythmia (44%)

ü Hospital-acquired infection/VAP 

Huang Lancet 2020; Wang JAMA 2020;Yang Lancet 2020; ArentzJAMA 2020  



Lower respiratory specimens may have higher virus yield than 
upper respiratory specimens, China (N = 205) Jan 1-Feb 17 2020

Link: Wang JAMA 2020

https://jamanetwork.com/journals/jama/fullarticle/2762997


Laboratory findings at hospital admission

üLymphopenia (83%) 

ÁThrombocytopenia (36%)

ÁLeukopenia (34%) 

ÁC-ǊŜŀŎǘƛǾŜ ǇǊƻǘŜƛƴ җмл ƳƎκ[Υ όсм҈ύ

ÁElevated AST, ALT: (20-39%) - higher with severe disease

ÁProcalcitonin - typically normal on admission

üCo-infections: 

ü Sporadic viral co-infections reported (e.g., influenza, parainfluenza)

ü Community-acquired secondary bacterial infection not reported in published 
case series (blood cultures: negative)

Link: CDC Clinical Guidance 2020

https://www.cdc.gov/coronavirus/2019-ncov/hcp/clinical-guidance-management-patients.html


Laboratory abnormalities in severe disease 

ÁAssociated with severe or critical illness:

Ҩlymphocytes, ҧneutrophils 

ҧalanine aminotransferase and ҧaspartate aminotransferase levels 

ҧlactate dehydrogenase, ҧPCT, ҧCRP, ҧferritin levels

ҧǎŜǊǳƳ ƭŜǾŜƭǎ ƻŦ ǇǊƻ-inflammatory cytokines and chemokines 

üEvidence of immune dysregulation: Higher plasma levels of pro-
inflammatory cytokines (TNFh, IL-1, IL-6) and chemokines (IL-8) in 
severe/critically ill patients vs less severely ill patients 

Á!ǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ƳƻǊǘŀƭƛǘȅΥ ҧD-dimers and lymphopenia

Link: Qin CID 2020; Huang Lancet 2020; Wang JAMA 2020;Yang Lancet 2020; Arentz JAMA 2020  

https://academic.oup.com/cid/advance-article/doi/10.1093/cid/ciaa248/5803306
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(20)30183-5/fulltext
https://jamanetwork.com/journals/jama/fullarticle/2761044
https://www.thelancet.com/journals/lanres/article/PIIS2213-2600(20)30079-5/fulltext
https://jamanetwork.com/journals/jama/fullarticle/2763485


Link: Wang JAMA 2020

Leukocytosis, specifically neutrophilia, during hospitalization is 
associated with death (N = 138, China, Jan 1-28, 2020)

https://jamanetwork.com/journals/jama/fullarticle/2761044


Link: Wang JAMA 2020

Lymphopenia is common in all patients, but may be lower in non 
survivors than survivors (N = 138, China, Jan 1-28, 2020)  

https://jamanetwork.com/journals/jama/fullarticle/2761044


Link: Zhou Lancet 2020

D-dimer is a strong predictor of death when compared with other markers 
of COVID-19 severity (N = 191), China, Dec 28, 2019 - Jan 28, 2020

https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(20)30566-3/fulltext


Adult ICU Case Series, U.S. 
(N = 21) Feb 20-March 5, 2020; (N=24) Feb 24-March 9, 2020

ÁCommon co-morbidities
Å Heart failure (0-43%)

Å COPD (4-33%)

Å Diabetes (33-58%)

Å Kidney disease (21-48%)

Å Obstructive sleep apnea (21-29%)

ÁOnset to ICU admission: @4.5-7 days

ÁMean age: 70 years (43-92); 63 years (23-97)

ÁComplications
Å Respiratory failure requiring mechanical ventilation: (71-75%)

Å Shock requiring vasopressors: (67-71%)

Å Acute kidney failure: (0-19%)

Å Cardiomyopathy: (0-33%)

Å Bacterial co-infection (1/21; 0/20)

üMortality: (50-52%) 

ArentzJAMA 2020; BhatrajuNEJM 2020



COVID-19: Inpatient clinical management

üNo proven FDA-approved treatment for COVID-19 

ÅSeveral drugs under investigation:
ÅRemdesivir

ÅHydroxychloroquine or chloroquine

ÅLopinavir/ritonavir

Å IL-6 blockers

üCorticosteroids should be avoided unless indicated for other reasons

Å Potential for prolonging viral replication

üClinical management is supportive care of complications

Link: CDC Clinical Guidance 2020

https://www.cdc.gov/coronavirus/2019-ncov/hcp/clinical-guidance-management-patients.html


Resources for Inpatient COVID-19 Management

Link: WHO Guidelines2020, Surviving SepsisCampaign 2020

Strong Must do or must avoid

Best Practice Must do or must avoid

Weak Consider doing or consider avoiding

Strong recommendation or best practice

Consider in select patients

Intervention is harmful

https://www.who.int/publications-detail/clinical-management-of-severe-acute-respiratory-infection-when-novel-coronavirus-(ncov)-infection-is-suspected
https://www.sccm.org/getattachment/Disaster/SSC-COVID19-Critical-Care-Guidelines.pdf


COVID-19 Case Examples
MICHAEL BUNDESMANN, MD, FCCP

MEDICAL DIRECTOR OF RESPIRATORY THERAPY

PULMONARY AND CRITICAL CARE MEDICINE 

EVERGREEN HEALTH, KIRKLAND, WA
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Disclaimer

The views expressed in this presentation are those of the author and do not 
necessarily represent the opinion of the Centers for Disease Control and 
Prevention. 



Case 1

47-year-old man with 7 days of URI, 3 days of worsening dyspnea

HTN, obesity (BMI 36), untreated DM

No tobacco

Home medications included lisinopril, HCTZ, carvedilol

At time of presentation, he was not tested for COVID-19



Admission AP CXR Day 4 AP CXR



Hospital Course
o Intubation and institution of lung protective ventilation from day 2 through day 14

o Proneddays 2-13 of hospitalization
o Inhaled epoprostenol and NMB were not given

o Extubated to HFNC

o Ceftriaxone and azithromycin discontinued after 7 days (no initial procalcitonin checked)

o On day 6, compassionate use Remdesivir was given for 10-day course

o On day 10, hydroxychloroquinine 400 BID, then daily x 5 days

o On day 21, weaned to room air, significant neuromuscular weakness



Notable Findings
o 3/2 Respiratory pathogen panel negative

o 3/2 NP sample drawn, SARS-CoV-2 detected 3/6

o 3/2 Bronchoscopy BAL 62% Ly, 13% PMN

o Abs lymphocyte 1.0x103/uL

o AST/ALT < 2x ULN

o CRP 15.93 on 3/8 decreased to 1.11 

o Normal NT-proBNP, TnI

o Normal echocardiogram, except for mild pulmonary HTN



Lab Trends



Hospital course
o Significant weakness and myopathy

o No steroids or NMB were used

o Remains hospitalized more than four weeks after admission
o Complicated below DVT, then psoas hematoma on anticoagulation

o COVID-19 testing remained positive after 3 weeks

o Repeat COVID-19 testing negative during 4th week



Case 2
73-year-old man with controlled asthma, HL, BPH.  Good functional capacity and 
active.

4 days prior to admit was seen in urgent care for 7 days of cough, fever, fatigue

2/27 ςpresents to ED with SpO2 82%. Placed on HFNC, intubated within 24 hrs

At the time of admission, RF for COVID-19 were not identified. 

COVID-19 testing was positive in 2/29



4 days prior to admission Day of admission




