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Continuing Education

Continuing Education is not offered for this COCA Call.



To Ask a Question

A Using the Webinar System
I Click the Q&A button.
I Type your question in the Q&A box.
I Submit your guestion.

A If we are unable to get to your question during the call, you may also e
your guestion tococa@cdc.gov

A For media questions, please contact CDC Media Relations #3994
3286, or send an emall tmedia@cdc.gav



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

For MoreClinical Carénformation on COVIEL9

A CallCOVIBLY Clinical Call Centat 770-488-7100(24 hours/day).

A Referpatients to state and local health departments for COYD
testingandtest results
I Clinicians should NOT refer patients to CDC to find out where or how
to get tested for COVHD9, OR to get COIY test results.
A Visit/ 5/ Qa | 2 NP y-19¥vebsitza o/ h+ L 5
https://www.cdc.gov/coronavirus

A Visitemergency.cdc.gov/coaaver the next several days learn about
future COCA Calls.
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https://emergency.cdc.gov/coca
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Median incubation period is b days (range: A4 days)
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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

COVIPR19: Wide spectrum of disease

Mild lliness Uncomplicated upper respiratory tract viral infection

Moderate

. Pneumonia without the need for supplemental oxygen
Pneumonia

Severe Pneumonia|t Y SdzY2y Al GA0K ReaLlySIFI NBALAN)I G2NE

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

Link:WHOQO Guidelines 202(



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
COVIDBE19- China through 11Feb2020 (N=44,415)

Severe 14%

Critical . 504 Of 1,099 hospitalized COAT® patients(through 29Jar2020)
5% were admitted to the ICUYGuan et al. NEJM 2020)

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

Links Wu JAMA 2020



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

Potential for patients to have acute deterioration in the
second week of illness
COVIB19- China through 2Jan2020 (N = 41)
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Figure 2: Timeline of 2019-nCoV cases after onset of illness

Link:Huang Lancet 202(
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https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(20)30183-5/fulltext

Casefatality Is disproportionately higher among older adults
COVIBR19- United States, February XMarch 16, 2020 (N = 4,226)
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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 relderly adults
COVIBR19 United States, February t®Rarch 16, 2020 (N = 4,226)
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https://www.cdc.gov/mmwr/volumes/69/wr/mm6912e2.htm

Chronic Conditions are Higher in Hospitalized than Ngaospitalized Patients

TABLE 1. Reported outcomes among COVID-19 patients of all ages, by hospitalization status, underlying health condition, and risk factor for
severe outcome from respiratory infection — United States, February 12-March 28, 2020

Mo. (%)

Underlying health condition/Risk factor for severe outcomes from Hospitalized, Hospitalization status
respiratory infection (no., % with condition) Mot hospitalized non-1CU ICU admission unknown
Total with case report form (N = 74,439) 12,217 5,285 1,069 55,868
Missing or unknown status for all conditions (67,277) 7,074 4,248 612 55,343
Total with completed information (7,162) 5,143 1,037 457 525
One or more conditions (2,692, 37.6%) 1,388 (27) 732 (71) 358 (78) 214 (41)
Diabetes mellitus (784, 10.9%) 331 (6) 251 (24) 148 (32) 54(10)
Chronic lung disease® (656, 9.2%) 363 (7) 152 (15) 94 (21) 47 (9)
Cardiovascular disease (647, 9.0%) 239 (5) 242 (23) 132 (29) 34 (6)
Immunocompromised condition (264, 3.7%) 141 (3) 63 (6) 41 (9) 19(4)
Chronic renal disease (213, 3.0%) 51 (1) 95 (9) 56(12) 11(2)
Pregnancy (143, 2.0%) 72101) 31(3) 41(1) 36(7)
MNeurologic disorder, neurodevelopmental, intellectual disability (52, 0.7%)T 17 (0.3) 25(2) 712) 3
Chronic liver disease (41, 0.6%) 24(1) 9(1) 7(2) 1(0.2)
Other chronic disease (1,182, 16.5%}§ 583(11) 359 (35) 170 (37) 70(13)
Former smoker (165, 2.3%) 80(2) 45 (4) 33(7) 71(1)
Current smoker (96, 1.3%) 61(1) 22 (2) 5(1) 8(2)
None of the above conditions? (4,470, 62.4%) 3,755 (73) 305 (29) 99 (22) 311 (59)

Abbreviation: ICU = intensive care unit.

* Includes any of the following: asthma, chronic obstructive pulmonary disease, and emphysaema.

t For neurologic disorder, neurodevelopmental, and intellectual disability, the following information was specified: dementia, memory loss, or Alzheimer's disease
(17); seizure disorder (5); Parkinson's disease (4); migraine/headache (4); stroke (3); autism (2); aneurysm (2); multiple sclerosis (2); neuropathy (2); hereditary spastic
parapleqgia (1); myasthenia gravis (1); intracranial hemorrhage (1); and altered mental status (1).

5 For other chronic disease, the following information was specified: hypertension (113); thyroid disease (37); gastrointestinal disorder (32); hyperlipidemia (29); cancer
or history of cancer (29); rheumatologic disorder (19); hematologic disorder (17); obesity (17); arthritis, nonrheumatoid, including not otherwise specified (16);
musculoskeletal disorder other than arthritis (10); mental health condition (9); urclogic disorder (7); cerebrovascular disease (7); obstructive sleep apnea (7);
fibromyalgia (7); gynecologic disorder (6); embolism, pulmonary or venous (5); ophthalmic disorder (2); hypertriglyceridemia (1); endocrine (1); substance abuse
disorder (1); dermatologic disorder (1); genetic disorder (1).

1 All listed chronic conditions, including other chronic disease, were marked as not present.

MMWR March 31, 2020
-




COVID19 Case Fatality is highest among persons with
underlying medical conditions
COVIDBP19 - China through 11Fel2020
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Link:China COVHD9 Epi Team 202C



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.)

Fever

U 2 US ICU cohorts: 582% had fever at admission

Cough
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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

A Pneumonia (91%)
A Critically ill
A ARDS: (61%)
A Shock or septic shock: (BT %)
A Acute kidney injury/renal failure: {89%/519%)
A Acute hepatic injury: (14%)
A Cardiac abnormalities
A Acute cardiac injury: (£23%)
A Cardiomyopathy: (33%)
A Arrhythmia (44%)
U Hospitatacquired infection/VAP

Huang Lancet 2020; Wang JAMA 2020;Yang Lancet 2020tzJAMA 2020
T




Lower respiratory specimens may have higher virus yield than
upper respiratory specimens, China (N = 20&) tFeb 17 2020

Table. Detection Results of Clinical Specimens by Real-Time Reverse Transcriptase-Polymerase Chain Reaction

Bronchoalveolar Fibrobronchoscope Pharyngeal
lavage fluid brush biopsy Sputum Nasal swabs swabs Feces Blood Urine
Specimens and values (n=15) (n=13) (n = 104) (n = 8) (n = 398) (n =153) (n = 307) (n=72)
Positive test result, No. (%) 14 (93) 6 (46) 715 (72) 5(63) 126 (32) 44 (29) 3(1) 0
Cycle threshold, mean (5D) 31.1(3.0) 33.8(3.9) 31.1(5.2) 243 (8.6) 32.1(4.2) 31.4(5.1) 34.6(0.7) ND
Range 26.4-36.2 26.9-36.8 18.4-38.8 16.9-38.4 20.8-38.6 22.3-38.4 34.1-354
95% Cl 28.9-33.2 29.8-37.9 29.3-33.0 13.7-35.0 31.2-33.1 29.4-335 0.0-36.4

Abbreviation: ND, no data.

Link:Wang JAMA 2020
e 4



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

Laboratory findings at hospital admission

U Lymphopenia83%)

A Thrombocytopenia (36%)

A Leukopenia (34%)

AGNB I OOUA GBS LINRPUOSAY xmMn YIK[Y o6cm:20
A Elevated AST, ALT: {20%)- higher with severe disease

A Procalcitonin typically normal on admission

U Coinfections:
U Sporadic viral cinfections reported (e.g., influenza, parainfluenza)

0 Communityacquired 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

A Associated with severe or critical illness:
@ lymphocytesyneutrophils
Halanine aminotransferase amgaspartate aminotransferase levels
Hlactate dehydrogenasey PC Ty CRPLferritin levels
a S NHzY f S-afrhndatory dytokidNsPand chemokines
U Evidence of immune dysregulation: Higher plasma levels of pro

iInflammatory cytokines (TNEIL:1, 11-:6) and chemokines @) in
severe/critically ill patients vs less severely ill patients

Al 83420AF G8SR ¢ DdikersYrd N@ghdpaniae Y

Link Qin CID 202MHuang Lancet 202MWang JAMA 2028ang Lancet 202@rentz 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

Leukocytosis, specifically neutrophilia, during hospitalization Is
associated with death (N = 138, China, Jag8l 2020)
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https://jamanetwork.com/journals/jama/fullarticle/2761044

Lymphopenia is common in all patients, but may be lower in non
survivors than survivors (N = 138, China, Ja#g] 2020)
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https://jamanetwork.com/journals/jama/fullarticle/2761044

D-dimer Is a strong predictor of death when compared with other markers
of COVIDB19 severity (N = 191), China, Dec 28, 2018n 28, 2020

D-dimer (pg/mL)

—- Survivors
—l- Non-survivors

16

19

22

UnivariableOR pvalue  Multivariable pvalue
(95% CI) OR (95% C1)
Demographics and clinical characteristics
Age, years™ 1.14 <0-0001 1.10 0-0043
(1.09-1-18) (1.03-1-17)
SOFA score 6-14 <0-0001 5-65 <0-0001
(3-48-10-85) (2-61-12.23)
D-dimer, pg/mL
<05 1 (ref) = 1 (ref)
> 05 1.96 0-32 214 0-52
(052-7.43) (0-21-21.39)
>1 20-04 <0-0001 1842 0-0033
(6-52-61.56) (2-64-128.55)
Table 3: Risk factors associated with in-hospital death

Link Zhou Lancet 202!
-



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

Adult ICU Case Series, U.S.
(N = 21) Feb 2March 5, 2020; (N=24) Feb-2arch 9, 2020

A Common camorbidities
A Heart failure (043%)
A COPD (83%)
A Diabetes (3%8%)
A Kidney disease (248%)
A Obstructive sleep apnea (29%)

A Onset to ICU admission: @475lays
A Mean age: 70 years (4®); 63 years (287)
A Complications
A Respiratory failure requiring mechanical ventilation:-{ARo)
A Shock requiring vasopressors: {BI%)
A Acute kidney failure: 19%)
A Cardiomyopathy: (33%)
A Bacterial ceinfection (1/21; 0/20)

U Mortality: (50-52%)

ArentzJAMA 2020BhatrajuNEJM 2020
e 4




COVID19: Inpatient clinical management

U No proven FDAapproved treatment for COVIEL9

A Several drugs under investigation:
A Remdesivir
A Hydroxychloroquine or chloroquine
A Lopinavir/ritonavir
A 1L-6 blockers

U Corticosteroids should be avoided unless indicated for other reasons
A Potential for prolonging viral replication

U Clinical management is supportive care of complications

Link:CDC Clinical Guidance 202C



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

Resources for Inpatient COVA® Management

Surviving Sepsis Campaign: Guidelines on the Management of Critically Ill
Adults with Coronavirus Disease 2019 (COVID-19)

Waleed Alhazzani'?, Morten Hylander Moller’*, Yaseen M. Arabi’, Mark Loeb'?. Michelle Ng Gong®.

Eddy Fan’, Simon Oczkowski*, Mitchell M. Levy*®, Lennie Derde!®!!, Amy Dzierba'?, Bin Du¥,
Michael Aboodi®, Hanmah Wunsch!*". Maurizio Cecconi!®!. Younsuck Koh'®, Daniel S. Chertow!®,
Kathryn Maitland®, Fayez Alshamsi*!, Fmilie Belley-Cote'-**, Massimiliano Greco'®!’, Matthew
Laundy™, Jill S. Morgan™, Jozef Kesecioglu'®, Allison McGeer™, Leonard Mermel®, Manoj J.
Mammen®®, Paul E. Alexander’*’, Amy Amington®®, John Centofanti®®, Giuseppe Citerio®™*!, Bandar
Baw!**, Ziad A. Memish**, Naomi Hammond*~*_ Frederick G. Hayden™®, Laura Evans®’. Andrew
Rhodes™

Strong Must do or must avoid

Best Practice | Must do or must avoid

Weak Consider doing or consider avoiding

Clinical management of severe acute respiratory infection
(SARI) when COVID-19 disease Is suspected

Interim guidance
13 March 2020

¢y, World Health
\M# Y Organization

This 1s the second edition (version 1.2) of this document, which was originally adapted from Clinical management of severe
acute respiratory infection when MERS-CoV infection is suspected (WHO, 2019).

It 1s intended for clinicians involved in the care of adult, pregnant, and paediatric patients with or at risk for severe acufte
respiratory infection (SARI) when infection with the COVID-19 virus 1s suspected. Considerations for paediatric patients and
pregnant women are highlighted throughout the text. It is not meant to replace clinical judgment or specialist consultation but
rather to strengthen clinical management of these patients and to provide up-to-date guidance. Best practices for infection
prevention and control (IPC), triage and optimized supportive care are included.

& Strong recommendation or best practige

Consider in select patients

-@ Intervention is harmful

Link:WHO Guideline2020,Surviving SepsSampaign 202(



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

COVIEL9 Case Examples

MICHAEIBUNDESMANNMD, FCCP

MEDICAL DIRECTOR OF RESPIRATORY THERAPY
PULMONARY AND CRITICAL CARE MEDICINE
EVERGREEN HEALTH, KIRKLAND, WA

CDC COCA CALL, APRIL 2, 2020




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-yearold 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 CO\IED



UPRIGHT PORTABLE
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Hospital Course

0 Intubation and institution of lung protective ventilation from day 2 through day 14

0 Proneddays 213 of hospitalization
0 Inhaled epoprostenol and NMB were not given

0 Extubated to HFNC
0 Ceftriaxone and azithromycin discontinued after 7 days (no initial procalcitonin checked)
0 On day 6, compassionate use Remdesivir was given fday@ourse
0 On day 10, hydroxychloroquinine 400 BID, then daily x 5 days

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



Notable Findings

0 3/2 Respiratory pathogen panel negative

0 3/2 NP sample drawn, SARS\2 detected 3/6
0 3/2 Bronchoscopy BAL 62% Ly, 13% PMN

0 Abs lymphocyte 1.0x2L

0 AST/ALT < 2x ULN

0 CRP 15.93 on 3/8 decreased to 1.11

0 Normal NTproBNP, Tnl

0 Normal echocardiogram, except for mild pulmonary HTN



Generalized Normal High
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Hospital course

0 Significant weakness and myopathy
0 No steroids or NMB were used

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

0 COVIEL9 testing remained positive after 3 weeks

0 Repeat COVHDI testing negative duringdweek




Case 2

/3-yearold 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
2127 ¢ presents to ED with SpO2 82%. Placed on HFNC, intubated within 24 hrs
At the time of admission, RF for COMMDwere not identified.

COVIBL9 testing was positive in 2/29




UPRIGHT PORTABLE
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