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Screening and Diagnosis




WHO: Suspect Case Definition

Acute onset of fever and cough OR 2> 3 of the
following: fever, cough, general
weakness/fatigue, headache, myalgia, sore
throat, coryza, dyspnea,
anorexia/nausea/vomiting, diarrhea, altered
mental status

OR:

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

Residing or
working in an
area with high

risk of
transmission*

Residing or
travel to an
area with
community
transmission

Working in
a
healthcare
setting

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)

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

WHO COVID-19 Case Definition. Updated August 7, 2020. https://www.who.int/publications/i/item/WH0-2019-nCoV-
Surveillance_Case_Definition-2020.1

Slide credit: clinicaloptions.com
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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

Contact of probable or confirmed

AND: case or epidemiologically linked
to a cluster with at least 1
confirmed case

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

*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.

WHO COVID-19 Case Definition. Updated August 7, 2020. https://www.who.int/publications/i/item/WH0-2019-nCoV-
Surveillance_Case_Definition-2020.1 Slide credit: clinicaloptions.com
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Common COVID-19 Diagnostic Methods: RNA

Viral Nucleic Acid Assays
Typically indicate = Current infection

Upper (eg, nasopharyngeal swabs or washes, oropharyngeal swabs,
Specimen sources nasal aspirates) or lower (eg, sputum, bronchoalveolar lavage fluid,
tracheal aspirates) respiratory tract

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
lliness in some cases/samples

Considerations

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

“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”

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)

https://www.who.int/publications-detail/laboratory-testing-strategy-recommendations-for-covid-19-interim-guidance Slide credit: clinicaloptions.com
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IDSA: SARS-CoV-2 Nucleic Acid Testing of Symptomatic

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

Non-hospitalized Hospitalized

Lower Known exposure
respiratory tract or high prevalence

symptoms area

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
I
If negative, If negative, repeat If negative, If negative, do not
repeat testing testing (from lower repeat testing repeat testing
tract if possible)

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).

IDSA. COVID-19 Guideline, Part 3: Diagnostics. Version 1.0.1. Slide credit: clinicaloptions.com
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Temporal Profile of SARS-CoV-2 Viral Load

_ . _ : : : : 100
m Serial viral loads assessed via Temporal Viral Load in Patients With COVID-19

RT-PCR of posterior
oropharyngeal saliva or
endotracheal aspirate™® collected
from hospitalized patients in
Hong Kong with laboratory
confirmed COVID-19 (N = 23)1

101 )
-®- Saliva

% Endotracheal aspirate*

= Viral loads highest during first
wk following symptom onset!!]

Mean Viral Load, log,, copies/mL (SD)

" Pneumonia may develop late 1
and when URT PCR is negative!?] 0% 10 20 30

Days After Symptom Onset
Day 0123456 789 101112131415161718192021222324252627 28 29
Saliva 1133555471058 7 767 85656656433221
Endotracheal 0000000 010 122 22222222111110000

*Intubated patients.

1. To. Lancet Infect Dis. 2020;20:565. 2. Ai. Radiology. 2020;296:E32. Slide credit: clinicaloptions.com
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Viral Load Varies by Sample Type and Disease Stage

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

Viral Load By Sample Type Sputum Viral Load By Disease Stage
— P<.001 .
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*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. O

Yu. Clin Infect Dis. 2020;[Epub]. 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%)
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Wang. JAMA. 2020;323:1843.

Patient

@ BAL fluid

@® Pharyngeal swab

@ Fibrobronchoscopy brush biopsy
@ Feces

@ Sputum

© Blood

@ Nasal swab

@ Urine

*Samples falling above the
dashed line considered
positive for SARS-CoV-2.

Slide credit: clinicaloptions.com
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Estimated Sensitivity and Specificity Based on
Clinical Sample Collection

Test, % (95% Cl) Sensitivity Specificity
Sample location (3 studies) = Upper respiratory tract 76 (51-100) 100 (99-100)
= Lower respiratory tract 89 (84-94) 100 (99-100)
= Qral 56 (35-77) 99 (99-100)
= Nasal 76 (59-94) 100 (99-100)
Upper respiratory tract samples = Nasopharyngeal 97 (92-100) 100 (99-100)
(11 studies)* = Nasal (vs nasopharyngeal) 95 (87-100) 100 (99-100)
= Saliva 85 (69-94) 100 (99-100)
=  Mid-turbinate 100 (93-100) 100 (99-100)
Repeat testing via nasopharyngeal = Single test 71 (65-77) 100 (99-100)
swab (3 studies) = Repeat test 88 (80-96) 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.
[¢]

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

P<.001 Fo A7
<, r
' ' *3"3 P=.02 P<.001
: 10_ . ID— .04 - P< .001 . S 60_ . o
E 8- - e 207 ,
-('% 5 %oy 8 40' 3..~ °
o .= 6- S o e &0 e ®
- 8. ) E 30- ° °e
ES 4 EET e F 20] _HFe g
> & 2 N g 104 ° :é-’“
— 0 | | | | | i O .I | | |
Respiratory Stool Serum = Respiratory Stool Serum
)

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

Before symptom onset After symptom onset — Nasopharyngeal swab PCR
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Sethuraman. JAMA. 2020;323:2249. Reproduced with permission from JAMA. 2020. doi:10.1001/jama.2020.8259. E
Copyright©(2020) American Medical Association. All rights reserved. Slide credit: clinicaloptions.com
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SARS-CoV-2 Antibody Tests

. Approved for
Time to What It Cannot
*[1] itivityll! ificityld] [1] - -
Type of Test Results(1] Sensitivity Specificity What It Tells Us Tell Us1] Diagnostic
USE[I'Z]
Rapid diagnostic 10-30 87.9% to 95.6% to Presence of antiviral Antibody titer, USI'ELFDC'?}:;[;A)’
test (RDT) mins 99.0% 100% antibodies (qualitative)  neutralizing activity ’ L
Australia
-li % (0-
!Enzyme linked 13.9% (0-10 99% to Presgr)ce and. Ievgl of N - US (FDA EUA),
immunosorbent 2-5 hrs days) to 100% 100% antiviral antibodies Neutralizing activity Australia
assay (ELISA) (= 21 days) ° (quantitative)
Neutralization Presence of anibodies ¥ TS S0
3-5 days 90% Not stated that can inhibit virus . P : Singapore
assay . involved in
growth (ex vivo) ...
replication
A 65.5% (0-6 o Presence and level of
_Chemllummescent 1-2 hrs days) to 100% 93.0% to antiviral antibodies Neutralizing activity US (FDA EUA)
immunoassay 99.8% .
(> 14 days) (quantitative)

*Some additional tests have been approved that do not fit these categories or are proprietary.
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. E
2. Australian Therapeutic Goods Administration. https://www.tga.gov.au/covid-19-test-kits-included-artg-legal-supply-Australia. Slide credit: clinicaloptions.com
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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!%2]

= Royal College of Pathologists of Australasial3!:

— “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 lgG/lgM rapid tests have no role to play in the acute diagnosis of COVID-19 virus

/4

infection ...’

— “COVID-19 lgG/lgM 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*

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/COVID19-1gG-IgM-RAPID-POCT-TESTS.aspx. E]
4. https://www.who.int/news-room/commentaries/detail/advice-on-the-use-of-point-of-care-immunodiagnostic-tests-for-covid-19. Slide credit: clinicaloptions.com
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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 amlolification test (NAAT) with a sample collected from the upper respiratory tract (i.e., a
nasopharyngeal, nasal, or oropharyngeal specimen) (Alll).

=  Forintubated 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 (BIl).

=  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 (BIlI).

= e 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).

= e 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
rle"s)ent with symptoms that are compatible with SARS-CoV-2 infection if there is no alternative diagnosis
B

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

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




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!?-3]

= |n astudy 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
29-Yr-Old Man Presenting With Fever for 6 Days!*!

Ground-glass
— 5
opacities

Day 6 Day 9 Day 11 Day 17 Day 23 -

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
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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.

. 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

Stage Characteristics

Asymptomatic or

. : = Positive test for SARS-CoV-2 but no symptoms
presymptomatic infection

= Varied symptoms (eg, fever, cough, sore throat, malaise, headache,

Mild il ' . .
LisHillalss muscle pain) but no shortness of breath, dyspnea, abnormal imaging

= SpO, 294% and lower respiratory disease evidenced by clinical
assessment or imaging

= SpO0, < 94%, Pa0O,/FiO, < 300, respiratory rate > 30 breaths/min, or
lung infiltrates > 50%

Moderate illness

Severe illness

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

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



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 lliness

= 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 lliness

= Moderate illness is defined as evidence of lower respiratory disease
during clinical assessment or imaging, with Sp0O2 >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 lllness

= Patients with COVID-19 are considered to have severe illness if they

have Sp02 <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 lllness

= 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

T T e

= |solate suspected/confirmed cases to contain = Majority of cases managed in ambulatory
SARS-CoV-2 transmission; isolation can occur setting or at home (eg, by telemedicine)
at home, in a designated COVID-19 health or .

Close monitoring advised for symptomatic

community facility patients with risk factors for severe disease;

= Treat symptoms (eg, antipyretics for fever, rapid progression possible

adequate nutrition, appropriate rehydration) = No specific lab tests indicated if otherwise
= Educate patients on signs/symptoms of healthy

complications that, if developed, should -

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

prompt pursuit of urgent care

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. E
3. NIH COVID-19 Treatment Guidelines. Antithrombotic therapy in patients with COVID-19. Last updated May 12, 2020. Slide credit: clinicaloptions.com



http://www.clinicaloptions.com/

Medical Management of Mloderate COVID-19

Management!!] Isolation (Home vs Healthcare Facility)!?

=  Monitor closely, as pulmonary disease can = Dependent on clinical presentation,
rapidly progress requirement for supportive care, presence of
= Administer empiric antibiotics if bacterial vulnerable household contacts; if high risk of

pneumonia/sepsis strongly suspected: re- deterioration, hospitalization preferred
evaluate daily and de-escalate/stop treatment Initial Evaluation!d]
if no evidence of infection :
o _ , = May include chest x-ray, ultrasound, or CT
= Use hospital infection prevention and control o
measures; limit number of " Perform ECG if indicated

individuals/providers entering patient room =  QObtain CBC with differential and metabolic
profile including liver/renal function

= Use AlIRs for aerosol-generating procedures;

staff should wear N95 respirators or PAPRs vs = |nflammatory markers (eg, CRP, D-dimer,
surgical masks ferritin) may be prognostically valuable
1. NIH COVID-19 Treatment Guidelines. Management of persons with COVID-19. Last updated June 11, 2020. E

2. WHO Interim Guidance. Clinical management of COVID-19. May 27, 2020. Slide credit: clinicaloptions.com
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Medical Management of Severe COVID-19

Severe Pneumonia Treatment!!! Acute Coinfection Treatment!!!

= Equip patient care areas with pulse oximeters, =  Administer empiric antimicrobials within 1 hr of
functioning oxygen systems, and disposable, single- initial assessment based on clinical judgment,
use, oxygen-delivering interfaces patient host factors, and local epidemiology;

knowledge of blood cultures before antimicrobial

= Provide immediate supplemental oxygen to o -
administration ideal

patients with emergency signs (eg,
obstructed/absent breathing, severe respiratory = Assess daily for antimicrobial de-escalation
distress, central cyanosis, shock, coma, or

= Monitor for clinical deterioration (eg, rapidly = Perform evaluations outlined for moderate disease
progressive respiratory failure, shock); provide

immediate supportive care

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

1. WHO Interim Guidance. Clinical management of COVID-19. May 27, 2020. E
2. NIH COVID-19 Treatment Guidelines. Management of persons with COVID-19. Last updated June 11, 2020. Slide credit: clinicaloptions.com
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receive oximetry monitoring and close follow-up soon after discharge.

Supplemental Oxygen, As
Determined by a Health Care
Provider in ED or an In-Person or

PATIENT DISPOSITION

Discharged From Hospital Inpatient
Setting in Stable Condition and Does
Not Require Supplemental Oxygen

PANEL’'S RECOMMENDATIONS

Anti-SARS-CoV-2 monoclonal antibody products are recommended for outpa-
tients with mild to moderate COVID-19 who are at high risk of disease progres-
sion, as defined by the EUA criteria (treatments are listed in alphabetical order):®

e Bamlanivimab plus etesevimab: or
e Casirivimab plus imdevimab; or
e Sotrovimab

The Panel recommends against the use of dexamethasone or other systemic
glucocorticoids in the absence of another indication (Alll).»

The Panel recommends against continuing the use of remdesivir (Alla),
dexamethasone (Alla), or baricitinib (Alla) after hospital discharge.

Discharged From Hospital Inpatient
Setting and Requires Supplemental
Oxygen

For those who are stable enough for
discharge but who still require oxygen®©

There is insufficient evidence to recommend either for or against the continued
use of remdesivir, dexamethasone, and/or baricitinib. Feview the text below
when considering the use of any of these agents after hospital discharge.

Discharged From ED Despite New or
Increasing Need for Supplemental
Oxygen

When hospital resources are limited,
inpatient admission is not possible, and
close follow-up is ensured”

The Panel recommends using dexamethasone 6 mg PO once daily for the \

duration of supplemental oxygen (dexamethasone use should not exceed 10
days) with careful monitoring for adverse events (BIll).

There is insufficient evidence to recommend either for or against the use of
remdesivir. When considering the use of remdesivir, review the text below for
further discussion.

The Panel recommends against the use of baricitinib in this setting, except in

a clinical trial (Alll). /

Rating of Recommendations: A = Strong: B = Moderate: C = Optional I



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
(Alll). -

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 (Alll).

« 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 (Alll).



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

e Bamlanivimab plus etesevimab; or
e Casirivimab plus imdevimab; or
e Sotrovimab 500 mg intravenous (IV) infusion

e Casirivimab 600 mg plus imdevimab 600 mg IV infusion (Alla) ¢ If |V
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).



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

= o Aged =65 years (Alla) ¢
= QObesity (BMI >30) (Alla)
= e Diabetes (Alla)

= e Cardiovascular disease (including congenital heart disease) or
hypertension (Alla)

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



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

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

= e Being overweight (BMI 25-30) as the sole risk factor (BIll) ¢ Chronic kidney
disease (BIll)

= e Pregnancy (BIlll)
= e Sickle cell disease (BIIl)

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

= o Medical-related technological dependence (e.g., tracheostomy, gastrostomy, or
positive pressure ventilation that is not related to COVID-19) (BIIl)



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

= o The Panel recommends against the use of chloroquine or hydroxychloroquine with or without
azithromycin (Al), lopinavir/ritonavir, and other HIV protease inhibitors (Alll) 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 (Alll).

= e Antiviral agents, such as ivermectin and nitazoxanide

= e Convalescent plasma

= o |[mmunomodulators, such as colchicine and fluvoxamine
= e Supplements, such as vitamin C, vitamin D, and zinc

= e 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 (Alll).



Antiviral Drugs That Are Approved or Under Evaluation for
the Treatment of COVID-19

Last Updated: July 8, 2021

Summary Recommendations

Remdesivir is the only Food and Drug Administration-approved drug for the treatment of COVID-19. In this section, the
COVID-19 Treatment Guidelines Panel (the Panel) provides recommendations for using antiviral drugs to treat COVID-19
based on the available data. As in the management of any disease, treatment decisions ultimately reside with the
patient and their health care provider. For more information on these antiviral agents, see Table 2e.

Remdesivir

» See Therapeutic Management of Hospitalized Adults with COVID-19 for recommendations on using remdesivir with
or without dexamethasone.

lvermectin

» There is insufficient evidence for the Panel to recommend either for or against the use of ivermectin 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 ivermectin in the treatment of COVID-19.

Nitazoxanide
» The Panel recommends against the use of nitazoxanide for the treatment of COVID-19, except in a clinical trial (Blla).
Hydroxychloroquine or Chloroquine and/or Azithromycin

» The Panel recommends against the use of chloroquine or hydroxychloroquine and/or azithromycin for the treatment
of COVID-19 in hospitalized patients (Al) and in nonhospitalized patients (Alla).

Lopinavir/Ritonavir and Other HIV Protease Inhibitors

» The Panel recommends against the use of lopinavir/ritonavir and other HIV protease inhibitors for the treatment of
COVID-19 in hospitalized patients (Al) and in nonhospitalized patients (Alll).
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e 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 (Allb).

e 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

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

e 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 (Al).



" Immunoglobulins: SARS-CoV-2 Specific

= Recommendation

= e 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 (Alll). 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



e 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 (Allb).

e 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.

e The Panel recommends against the use of colchicine for the
treatment of hospitalized patients with COVID-19 (Al).

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 (Alll).

= 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. e The
Panel recommends against using zinc supplementation above the
recommended dietary allowance for the prevention of COVID-19,
except in a clinical trial (BIll).



Figure 2. Therapeutic Management of Hospitalized Adults With COVID-19

Based on Disease Severity

DISEASE SEVERITY

Hospitalized but Does Not
Require Supplemental Oxygen

PANEL’S RECOMMENDATIONS

The Panel recommends against the use of dexamethasone (Alla) or
other corticosteroids (Alll).=

There is insufficient evidence to recommend either for or against the
routine use of remdesivir. For patients at high risk of disease
progression, remdesivir may be appropriate.

Use one of the following options: \

e Remdesivir® (e.g., for patients who require minimal supplemental
oxygen) (Blla)

e Dexamethasone plus remdesivir® (e.g., for patients who require
increasing amounts of supplemental oxygen) (BIll)

e Dexamethasone (when combination with remdesivir cannot be
used or is not available) (Bl)

Hospitalized and Requires
Oxygen Delivery Through a
High-Flow Device or Noninvasive
Ventilation

Use one of the following options: \
e Dexamethasone (Al)
e Dexamethasone plus remdesivir® (BIll)

For recently hospitalized® patients with rapidly increasing oxygen
needs and systemic inflammation:
e Add either baricitinib (Blla) or IV tocilizumab (Blla) to one of the
two options above©
e If neither baricitinib nor IV tocilizumab is available or feasible to
use, tofacitinib can be used instead of baricitinib (Blla) or IV
sarilumab can be used instead of IV tocilizumab (Blla).

X

Hospitalized and Requires IMV

or ECMO

e Dexamethasone (Al)

For patients who are within 24 hours of admission to the ICU:
e Dexamethasone plus IV tocilizumab (Blla)
e |If IV tocilizumab is not available or not feasible to use, IV
sarilumab can be used (Blla).



Table A. Dosing Regimens and Comments for the Drugs Recommended in Figure 2

syringe (not the pre-filled pen)
for SQ injection. Reconstitute
sarilumab 400 mg in 100 cc
0.9% NaCl and administer as an
[V infusion over 1 hour.

Drug Name Dosing Regimen Comments
Remdesivir Remdesivir 200 mg IV once, * Treatment may be extended for up to 10 days if there is no
then remdesivir 100 mg IV once | substantial clinical improvement by Day 5.
daily for 4 days or until hospital | « |f the patient progresses to more severe illness, complete the
discharge course of remdesivir.
* eGFR <30 mL/min/1.73 m2: Remdesivir is not recommended.
Dexamethasone | Dexamethasone 6 mg [V or PO |« If dexamethasone is not available, an equivalent dose of
once daily for up to 10 days or another corticosteroid may be used.
until hospital discharge * See the Corticosteroids section for more information.
Baricitinib Baricitinib dose is dependent * eGFR =60 mL/min/1.73 m? Baricitinib 4 mg PO once daily
on teﬁgﬁidduraﬂon Otf,ltﬂefapty llS « 6GFR 30 to <60 mL/min/1.73 m2 Baricitinib 2 mg PO once daily
gipsc%arge.ays Ml * ¢GFR 15 to <30 mL/min/1.73 m Baricitinib 1 mg PO once daily
* eGFR <15 mL/min/1.73 m Baricitinib is not recommended.
Tofacitinib Tofacitinib 10 mg PO twice * Use as an alternative if baricitinib is not available or not feasible
daily for up to 14 days or until to use (Blla).
hospital discharge « 8GFR <60 mL/min/1.73 m2 Tofacitinib 5 mg PO twice daily
Tocilizumab Tocilizumab 8 mg/kg actual * In clinical trials, a third of the participants received a second
body weight (up to 800 mg) dose of tocilizumab 8 hours after the first dose if no clinical
administered as a single IV dose | improvement was observed.
Sarilumab Use the single-dose, pre-filled | » Use as an alternative if tocilizumab is not available or not

feasible to use (Blla).

* In the United States, the currently approved route of
administration for sarilumab is SQ injection. In the REMAP-
CAP trial, the SQ formulation was used to prepare the IV
infusion.




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)

(AIl).

= e |n 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

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



Venous Thromboembolism Prophylaxis and Screening

e 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 (Alll).

e Hospitalized nonpregnant adults with COVID-19 should receive prophylactic dose anticoagulation (Alll) (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 (Alll).

e 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.

e Hospitalized patients with COVID-19 should not routinely be discharged from the hospital while on VTE
prophylaxis (Alll). 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).

e 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.

e 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(AHD-



Patients With COVID-19 Who Are Discharged from the Hospital

VTE prophylaxis after hospital discharge is not recommended for patients with
COVID-19 (All). 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:

e Modified International Medical Prevention Registry on Venous
Thromboembolism (IMPROVE) VTE risk score >4; or

e Modified IMPROVE VTE risk score 22 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

e |f dexamethasone is not available, alternative glucocorticoids (e.g.,
prednisone, methylprednisolone, hydrocortisone) can be used.

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

e Prednisone 40 mg
e Methylprednisolone 32 mg
e Hydrocortisone 160 mg



Care of Critically Ill Adult Patients With COVID-19

Infection Control

For health care workers who are performing on patients with COVID-19, the
COVID-19 Treatment Guidelines Panel (the Panel) recommends using an (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) (Alll).

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 (Alll).

For health care workers who are providing usual , the Panel
recommends using an mask in addition to
other PPE (i.e., gloves, gown, and eye protection such as a face shield or safety goggles) (Alla).

For health care workers who are on patients with COVID-19
who are on closed-circuit 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 (BIIl).

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

The Panel recommends that intubation be performed using . if possible (Clla).



Hemodynamics

For adults with COVID-19 , the Panel recommends using dynamic parameters, skin temperature, capillary refilling time, and/or
over static parameters to assess fluid responsiveness (Blla).

For the acute resuscitation of adults with COVID-19 and shock, the Panel recommends using over unbalanced
crystalloids (Blla).

For the acute resuscitation of adults with COVID-19 and shock, the Panel for resuscitation (BI).
For adults with COVID-19 and shock, the Panel (Al).

For adults with COVID-19 and shock, the Panel recommends titrating vasoactive agents to target a mean arterial pressure
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 (Al).
When norepinephrine is available, the Panel for patients with COVID-19 and shock (Al).

As a second line vasopressor, the Panel recommends adding either vasopressin (up to 0.03 units/min) (Blla) or epinephrine (Bllb) to
norepinephrine to raise MAP to target or adding vasopressin (up to 0.03 units/min) (Blla) to decrease norepinephrine dosage.

The Panel recommends against using low-dose dopamine for renal protection (Al).

The

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 (Blla



Oxygenation and Ventilation

For adults with COVID-19 and acute hypoxemic respiratory failure despite conventional oxygen
therapy, the Panel recommends (HFNC) oxygen over noninvasive positive
pressure ventilation (NIPPV) (Blla).

In the absence of an indication for endotracheal intubation, the Panel recommends a closely
monitored trial

for adults with COVID-19 and acute hypoxemic respiratory failure and for whom HFNC is not
available (Blla).

e 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 to improve oxygenation (Clla).

e 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 (Alll).

e |f 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 (Alll).



e |f 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 (Alll)

e For mechanically ventilated adults with COVID-19 and acute respiratory distress
syndrome (ARDS):

e The Panel recommends using
predicted body weight) over higher VT ventilation (VT >8 mL/kg) (Al).

e The Panel recommends targeting plateau (Alla).

e The Panel recommends using a conservative fluid strategy over a liberal fluid
strategy (Blla).

e The Panel recommends against the routine use of inhaled nitric oxide (Alla).
e For mechanically ventilated adults with COVID-19 and moderate-to-severe ARDS:

e The Panel recommends using a higher positive end-expiratory pressure (PEEP)
strategy over a lower PEEP strategy



e For mechanically ventilated adults with COVID-19 and refractory hypoxemia despite optimized
ventilation, the Panel per day over no prone
ventilation (Blla).

e The Panel recommends using, as needed, intermittent boluses of neuromuscular blocking agents
(NMBA) or continuous NMBA infusion to facilitate protective lung ventilation (Blla).

* |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 (BIIl).

e For mechanically ventilated adults with COVID-19, severe ARDS, and hypoxemia despite
optimized ventilation and other rescue strategies:

e The Panel recommends using recruitment maneuvers rather than not using recruitment
maneuvers (Clla).

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

e The Panel ; if no rapid
improvement in oxygenation is observed, the treatment should be tapered off (Clll).



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.

e If antimicrobials are initiated, the Panel recommends that their use
should be reassessed daily to minimize the adverse consequences of
unnecessary antimicrobial therapy (Alll).

Extracorporeal Membrane Oxygenation

e 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



Extrapulmonary Manifestations

Dermatologic
= Petechaie

= Erythematous

= Urticaria

= Livedo reticularis = \esicles

rash = Pernio-like lesions

Cardiac

= Takotsubo cardiomyopathy

=  Myocardial injury/myocarditis
=  (Cardiac arrhythmias

= Cardiogenic shock
= Mpyocardial ischemia

Neurologic

= Headaches = Ageusia
= Dizziness = Myalgia
= Encephalopathy = Anosmia
= Guillain-Barré = Stroke

=  Acute cor pulmonale

Endocrine
= Hyperglycemia
= Diabetic ketoacidosis

Thromboembolism

= Deep vein thrombosis

=  Pulmonary embolism

= Catheter-related thrombosis

Hepatic
=  Elevated ALT/AST

Gastrointestinal
= Diarrhea
= Nausea/vomiting

= Elevated bilirubin

= Abdominal pain
= Anorexia

Gupta. Nat Med. 2020;26:1017.

Renal

=  Acute kidney injury
=  Proteinuria

=  Hematuria

Slide credit: clinicaloptions.com



http://www.clinicaloptions.com/

Oxygenation and Ventilation

" Goal of Oxygenation The optimal oxygen saturation (Sp0O2) in adults with COVID-
19 is uncertain. However, a % seems logical considering
that indirect evidence from experience in patients without COVID-19 suggests that
an Sp02 <92% or >96% may be harmful. Regarding the potential harm of
maintaining an Sp02 <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% Cl, 0.7%
to 27%) and a trend toward increased mortality at 28-days (between-group risk
difference of 8%; 95% Cl, -5% to 21%).1 Regarding the potential harm of
maintaining an Sp02 >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 (BIIl).
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

e 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 (Alll).

e 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).

e 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

e The treatment of influenza is the same in all patients regardless of
SARS-CoV-2 coinfection (Alll).

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

e Antiviral treatment of influenza can be when influenza has
been ruled out by

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



\"\—)-:Jj( O)}\/‘} u\.z})D L/j/,.)-/' dbi'a))
(VoY f 90""5/})
é" VX728l u\»;su(_/-"ﬁj Cais s (P> )/ 4:4{

P02/ FlO2<200 s slal

. . R L ]
o ks D201 L g S g S iR Severe [CESCI o ilBgB | T 0B Ak e _
HFENOUG NIV 3l saliz. Critical A+ 311502 Sats b plas _a) 4F b 9~ ;s O2 Sats LG a o.muau B34 63 ln o S ,..g}... Al e 5 ez
" BT | g plas jal Yer 33P02f Flo2 M MNon-Sever
J!-“ﬂ-!u-t—u‘-!"‘:-’- l'tb-u"‘.n- ey B0 s vons uerafas AdLns 3 ga T ORI Rs Y PN Moderate to IR S .I.)
Salis S g WS z = LR RS JP PO Sever: u.i....-:-l. __,..Lr._—»t.i, du,l
Soleias U s o [ S ciliv v

Ol e b S sl

u..,l.n [E VI - L,‘.f_._r

K= )smerate Koot le B2l s O,lg0 0 adsl byl
. . . . -5 T b dlee ST Slof ol -
— BS CBCdiff, (ousast 4y azgs G5l B e e 5 s S R ‘L;T* : p{;:‘” s s el gl
CRPAST,ALT, ALP, Bun/Cr Crmaly oo LD St EL

et U Loy lans aay 0 baslyls alljng g 2255 £yl slinil aud @

e o Ao
b el g sl Feg Vi e - BMI=30 5l S22 34l e e g olene s s 0l Lasl dge
Bt el gpeanii

MEY e+« folae ailza, ME Aol sao lh SoaSpom 50 Sllaw so b oY 0yl plas o sal aza iy C,L.Jae
e Gelezia s ME B [ oslazin,y J2aME T by 955,555,000

O3S el arags Tl plogie & ploys asas ng3le oM 15 Lo
VS, Ll 50250 5425 (S90S (Lo S

Sb 1= Sls 528 40 culis 258 (slag o 0B s aslsl M QIJLM
sl sla slog 1o b B ma Nl o L2l ol 8 Lo e

risl ey :“f?‘l—"')::,

. . ST EEUUL RSN IR TR I COPJOC SR KT PR
Remdesivir = 5 03T B s syl

22 gm amys Deoh el 2 (Sl 5 ST Ban 4 5L ST s n ST Gk 2@

il BOST A meE Alpli  ce asgnil aF |l lay ok

a5 o2 sbas 5L g2 S000U osle b 5ay oo JLSSLMWH oo 0 53850 3515 T (5,70 leg o@D
gl gn Armgd

23,08 b oos o e NSAIDS O

L gl Sleladl
O SRS T PSSR ELCI TSV IO P PO PR TR F PO e S 1) R )

23,5 g (ol ol IS L5 o 10, e (g03eg 30 ead DL G puas 4 4z g3 LD

N ST e PPRREL
Cytokine Release ‘;;..A_Sw ju GLB)G e P R-E Y ol Sleladl

PPN ) =J'°-LI - Ll
A os8zl @
TR AP LT Py - | IR [ P




YA- 08 )( Oﬁ)V:* O\»}D L/J/ﬂ' d\};’aﬁj
(Y$+ 5897 fpd‘%ﬁ)
AV]) f#r

1 3195300 A Cotin o G

P02/ FI02<200 s Lo

. L g
o ke 02081 L S pd A g RR230 Sevel (Bl g s o ligh T ol a8 s e
HFNOLNIV §foliz. Critical ilur02sats T 4F L 3 o 02 Sals e swﬁﬁﬂhw G s ke
puemil o s I ol ]
e Glalyilp s bl g S0 v sragnisls . fﬂjlﬁmﬁ&hh
Saals gl YOS 2 : : 4 s Sever: wliz b by g ol o)
Ly 0! [ [ --’J'l-i" i g ulys
55 ‘mb..f i o
O ) e Ul e

L s Lo e KYRHLEE I PoY 5 ela Qi sl 3yles 4 adal aliyyl
« ( Er‘ljtic:al}'sgere Masrgcas _}3'1"1'_{__: :,Iﬁ{?iﬂfde%te \Hﬁu}f B 2 0050 0 S )
- BS CBOHIE, (it iz 0ty S 9 SERle Sl bl
CRPASTALT, ALP, Bun/Cr (5t 330 Gl b PCR

395 oS o ylons Sy g blpd iy 0 9058 papd sl b gty 33 g S A0 g Jlpe 5T o ey pgedt kil any alalitly YL“ M} u')l-od_-“
; gl s o a . i g
cabs Bt PVl (o L] BMIZ30 o spysddSimpgian Jo S Las! iy
Al gl

MEY++ falea aiiy) MP Arppalalifs 5aal SCfem g by ol o il plas nant aapdy C,l.Jan
L;]JS‘";' 03133'-‘;")’7"“9 b fu.?JBJ"“’J‘ J==mg ¥ L!C:S}ﬁ;bfb'l:“

035 i s e oz ¢ o a0V 1o e
Wk, L s 58 5 25Y (9010 HL8)°
N NNV RY R RYNENE Sl i [ VY
Slisslas lag I8 ol BV a2l oL 8 o2

rslens :GILDM

0 48 g8 6 5 8 o 4y ¥

208 o oag Zund il (oK (58 e 5L K g 53, 50 e 0

Remdesivir
Zed 0023 4el a3t ozl A ey :30




jas 5o slhas Bl oaa S000u C;J.}I-_.-"' L 595 5 :L.S-!LMWH g A Eﬂﬂ-.‘jsﬂ Cﬂlsﬂsf ‘5'31 5 ot L':l'-‘} J"n

e

29 pn oyt 5Ye g 4 LTl g, S 4B b i sl 330 (0 0@

20,5 e b Sl TS B b, L sogg (3 0aS Sl 56 pac 4 asgi LD

Cytokine Release ‘;:.ﬁ:s:.kul j‘j OL&IJQ

23:8 e 3l (gane 310l a0 b pyleys

23 o At (a2 (e o F e Sl e pmnSa ) g2 50 5 (e T WL G50 (asdifedo g e b ogTse algy B6 T plays Slallha 54 50
IR S R BN P P T e | i E -

238 e gl ) gl G lensdg 00T 5 Sdpis Sy Sal3E sl e 31E 53 g liain g bte 0o F oln TR L G50

IO PSS P RTTUEN PIR T | FEC R S-S0 SR, Sy P Ty P [P S PR

(BMESKE j2o Tz ) apd oa 20355 oTem alyanCRP 50330 Lig € aSla (5] 4y 5L ooFaem a2 5 dli o -Tocilizumab

cetiylad Lol ool by alicail dy S 8- - ey ANC o lBe Lo flad Cugds do St e B p P Clagjalea® glyiaalSailmet
apds pmn ol dalllen e Lyl e lgml s lo o fua 3l aalis ]

Agd el Amed ool S el sl . Sl B i

Dy el dewnl 20,5 Al | el Sl a5l G

e e

LRSS papTesd el e8] SAL 2055
I_u._..._SIL_ oS e il ®

Sl ¥V JFlus o5 aladw

P VLS R INY PRLANT | P
Wales il | {EAL 3 F 5 o PP 0. 1 Loy byl =L

"'“'k)'.: Vel il Jpens Boms Spios demad gl A (glagenT i i 5 )-"._J,-"-:_ :u;-k 'T'J.T‘f:w:mLﬁ-rif .JL:'E:—

Lemmds s LI L op 4, aF S5 applia s ensers bl g keif 5pti ssly Jamaajf.gd_m_aflhd”_._._u I.?S__._» -

-1.....-) ‘5)

23,32 b 5 gy lkNSAIDS

. o -
LoD 'LS‘:‘]'Q‘““:'.:. Sl

PE PP A

ol o Tpyuen D
J._..‘EJLJI_.,S:;J_.,SW J'.'LS‘;JS'. C&leﬂ
PP () =J=I-EI}.-’:1 u"'L-‘]
asysl @
Ceny gl T

Crmmtlag 2o T

oS u....fla@ 5 a5 en.d
T G ::5 S o
slisz, B -
N

ag alalisly p1j 250ee 51 @105 38 japs Dpees 52
Ll esls gl il alisl Baps caseie ol o oo
T e Tl

|5JL—“3}- =l L LFk_.f wiles|®

(g bls-e

Sl saan oAzSle

Moderate-Severe J5is jadae Loy

(55 et 33 pebie mppe asat cdb o maF L LS ol paslg=sl  zalst gl E o0 Sl pale oy e
arss opd L glS B glF ol 4 azgse

CRE Lol sla s Lo eliile

Cmagiil | ple

o=t s ey ga

slask olh ASLD g jlaw du ks 180

ol i g (e FoY)ealie e
(s afie) 2ol o) & o ) s i S5 aTic s




Sy looo o>y g Ol wlwl o syl 0 awas
(disease severe Non) ooyl 3,lg0
s By S ol i oMo ¥
O3S 28l g s S5 gy s3le o K yaiy ¥
)18 wdle xals v/

@Lt%k@hywoﬁmw}“/

108 et | it e latiady el dnlety ¥
:Moderate to Sever g0

50% ;5 oS @, 65,0 L g 90 <O,Sat< 94

(Cawl (6 yloww Wl AL 0 ,lg0 3l pluS 1B) (6 Lo Ju il (severe) o ,lg0

RR>30 v
0, Sat<90 v/
300 ,;Pcoy/ Flo, v

HENO' { NIV ;| salial asels v/




(0ga (o0 Jolo 1y 215 0)lg0 3l plas y) Critical (glon & 23
Poy/ Fl0,<200  owis Loyl v/
HENO U NIV 5 ool o pde Op cdlL g uSgud V/
ot 8 dygil ¥
Sealissger YS! ¥V
S )lkegn sl Vv
Blazl S ol v

N Sy Ol Lo
5 4l8 pa30 (6 lans (BMI>30) 3l goms plusgios] slog o Gpae 7o ¥l o s oild (s loms wiils ¥/
Lael gy o o S (0lhs92,
1 pg3) Cype yo 5 il 4 b g Jlng (Bl 6o loyd dBge 42 parseis jl s dlolidl ol fip ioanl Y

D9 (6 ySas 59 U (5 )lam g, g bl ailjg) g 00 5 g Lol




oL alol L3
gl o))
OS] Ll 30 5 5 3o alas -]
3% s ol el -3
1‘519)‘& CJLO)O
b 6559 425 b S b ol o0 Jg dgiani s e ooy ol ploy by 6 0 ¥

o )'Lg

.
*"




o Span b o> L8 bol gl 3 g L8 ]S s 93 9 Sl J2S glag o a0 a4 d
95 58 ey )l pll 9 (3 08 g 093 L3 (3 580 6 olail 4 e ol ) sl e g o
g o0 dlwd ¥ Lol 918 yloyd
sl i g gl s NSAID s golgis ol |
O3R! g pahegd g i oS S ol cuS gy bl ol g 6990 Clolud] 2
ol i) i o5 ) S S0 e mlag il 99 o925 &5 (g3 50 3

BT Cule g el oo iy 9,0 1y 180saS lod gy il ol ol g o

S 0003 il 9l (85 i 139 191

o> { &




:Favipiravir
e & O)gpo Oj90 3Cusl 0ai ol G325 5250k Sl lo 5 b (1 j90 2 5 5 520 Y
D9 0015 (5l atra 5 ylens Bl b Jlpg (5l 59l
NS5 o 05 00l BT dtasiisfl 5 g (6505l (i SleilS 12 5 298 g0 o 505 0 Y
D9 0313 (229 31) 5yl Jol sy, ) ez 5 ol (2900
St 03ls Y G jglansly adS 9 05 Slo lisl 3l o v

RESNITL

ol s Olalllae 4y LS

o (ol g

3 sl oad i 3l gy ZINC D realy C s

ol g Olalllae 4 5Ls

a) Ly (9,8 5!

32575 Gl e £9,0 Jsl diin S Jobo o Jadd 5l (gl eals Coli Sl 590 O LY (Jle 059, Ko galz 5 O )50 4
Do

1 a9 yiwl 9SS

sl @3la Wy (COPDg sl) guuis (3050 Slaaslom (52 )9 S5ermi 408 Jpane &30 4




toyglue Lo gl
o9l 03l gl pliel Uy S ceie glo i Loy 4 Al 25 (5)ls¢ 5l plaS 3 550 & j90 5
o~ Sd b Sgesny e £9,0 ¥
Solebsn 28l (xS bt Y
Sy b Y
Sealydgen YOS v

39 Oygo ) :yluwa sla LLio g ol u.al_fT
a2l p P LWyl (Hlayd ST 4 ol
(LS

STk 5 Goy T sYWpslae o5 g0 o -1

(S sep @) 2 )13 (2 @lodl (o o i (S5 ke -2

poy o * 4 e 'y L ULEERY, | u AR ('] *»” = r'l & A



100890 (§ Ty
oign oS5 b g5 (oo 2k J5ie 3 oleys & Jiled 9 a8l Jaugie 95 5l (5 )lem D02 45 (5350 3 ¥
Ban (6 s plE30 3 pan 3 fe 5 plol |, gileys et o5 S b e (6 sy
ol gl Sy lagi allyy) Cus S0 5 (>0
asl galill 30081 g 05 (528 o3l V1
BUN/Cr, CBC diff , CRP ,AST ,ALT Juls cal&islej] o)y 5 ommalil il g dngyiulgSs o8
D)8 gy i) ST gLV
595 8 g ylsS 55 B pme b o5 o CRP i st oledll 56 £9,8 p2lejl odle 5 s v/
(o Qals 09
Sgd S ol ;3 K L allyy, Jaul s 4 Ly CRPy CBC diff clal;i v/
90,5 adas L Adjust lag)ls 30 b 09 S 5pds ! SAST,ALT BUN/Cr oyl clislejl v/
D)5 S5 am e gy 50 OlF (o0 Sl Bl el
ot (silly Ly bl Lo YSSTS” il ols ¥
B3,5 coi dnogs SYsSles 6:.‘.] G0l Canl outi Sguces dilje ) Cudlad g 0l WAl S gt a5 (g la v
(5 Yt o 05 e Gl g s 55 Sl g 5 g IS s gagas Jl i 5y Syp0 3 Y
23,5 wld
293 (g0 400 et 39 b brr 3 ST CT b sy, JIF 28l oy ol 9 ¥
il 1 L b oy (b 53 oSl (5 (o b el SIS iy s 4 Y

aules pal 31, (590>




Paly sy LWL Ol L

162900 G o)y

(ol 530 ) 2y oSl 5 (o

ol &0 40 ¢ CBC diff, CRP,AST,ALT, ALP, Bun/Cr ,BS (cousid & a>¢5) oligle;l 2
D-dimer ,Ferritin, LDH, ALb

ECG 3

(§)leigd ualS O)g00 50
S8




¢ sy glayo
1w g ywlgSad 595
4iljg, 8IMG-yg5Lal i35 590 b SeunS g (5 i Sliloms p3 1 (Y Wl ples j0 0ud by oo ¥
Shs> Oslsseion S0ME (glsiis y oo A0ME b (555,555,900 200mg Jolas
ol i S32y (5055 e g S 5at g el Bl (5 7hum 0)90 & L sloyd 0590 ¥
395 4255 1y oold 5 )lant 5 093 LS (s ] a5 bont & Loy 2y 8 ol 5 Y
5 JltgSorn Zighe ylas 5 s g S o Sy (s 3131 50Vl 590 b a1l iS58 (ol a5 15V
Sgdos dnogid] Bl nl0500 Jioed,d pee YU |, <8
‘Remdesivir
25,5 (o dog oo b el )3 (JaSa (5mST B pae 4 L) oS30 5 532 65650 Slem 0 Y
SOS PXEP ST SNV R WCTH PL AN [ FURFCE 4
€ aitibcn oy O S5k olasd )l od5 S8 oiyy 10'g058; 5 tags slbveslyyd Jalds ¥
89 (g 088 filen 5 Vg 025 53 £kl g 55 5 comdS i g 53§35 Sy Zund S5 5V
:VTE cusSdgy
Dgd god 65 puenas D-Dimer alaw oluly Bro Sleys (Y8158 il ppols v/
4 b )b 90 S000U cp,La b 59, 50 Lo LMWH &500 45 (S50 (Y5155 (0 (5 52me o)loj 50 ¥
D5 (oo o 33, 50 )b
(sileyd 399 G pan &y (S0, drog Jo 8,5 sslizul” dose intermediate | ol ICU ¢ fny plSin 5 v/
w5 Slays 599,398 3,90 Sl gz Sleladl plowl (e ) Joeal s DVT 4 (658 (il S5 0900 50 v

B35 o4 Aoy olial




(Cytokine Release) S oiiw L3 Gloyo
STy el 45 19 33557 ug g b ablie ;5 lojen o (shaal o spats gl 119 wusS 50 el 6 Y
0 bl 8T i 5 ilisme Sl )) (6,05 ,0, 5525 sl b oinne )50 4 9 305 0 20 o2l
Ol lom 53 (8 5mms yam y0 b g 215 axxl )0 (Cytokine Release) sl Sl 56 10 5 jlon ol (Sae
Lolyon 1 olo)b L (Gl sl S)le 3l canS5n) (S5t S8 j0050 Lo 5B Gl a
wadee &) ol oS jleger 523,V

Amp heparin 7500 unit/'SC/TDS, Amp Enoxaparin 1mg/Kg/SC/Daily *
6

bl ) Wil oo 0] e 4z 5 ey 5 ] e 4 alliy el B Gloy )3 e 55 Y
() cels 48-24 5 lallae

30,8 on odlatul  esl g 0aiS (aadl g oasS haws slagls ledl 5B leys 6l v

i g uwlgSs 55

355 on et Jyonn 5,M 530 glays

el 56 o (1-2m@/kg) YL 355 (oglgsein g Jete b 5555 033y S 63 ploys Slalllae (55 0 v
c el geis BB T 0550950 (Slell S ot plu0sd (e sty (el la Sl I cenS )
Sy Sl 39 Eaely panna 3131 50 el 50 Jate 0,5 ee 250 YL a0 ool Slalllas 25T )5 55 F 4>

35 (oo sl ae sl (s lamaais 5 isie




‘Tocilizamab

559 A5 )0sh (oo B oSsd olyen CRP I8 L 5 (JoSe 0581 & 5L (oS e oo oy Ll
ojlail .iwl pdolal Sleadl sla, eS8 y0a VL o pde (celes 24 512 alobs ) 399 90 SSlas> U 5,59 .8mg/kg
o 6 a5l 558
B225555,%0a B35 1 5iMli300 (olbiipts S8 b (GieS piuilh SIS pie Sppn o Slalllas o5 ¥
- Sl L (g4l0,L 50
OSSO g ANC By JLSL Jled Cogae 4 S i B plt: Slogjglwgs (led guuw SO Wil S
,1g8 Lal ol oL b sladl
D pdy Oyguo ol daxdllae CIB o Lad 3B ! 5o Sledlaus glrg,ylo 5o 3l solasiwl <
Dgd  cod Aol ;00,55 Al S5 ole I lae asCile; U 1359 LoDy 9 459438 33 g0
Dgd oo duogi 100,55 dwl SIS cede I lae aGile; U IVIG



0 gatnod Ao gl (6 ym (b 50 323090
Favipiravir -1
S9N Sy -2
JurSt cisie 5l gunlsd ggu b s (51 -3
Jlow b iy 5l aled (e ) Sl (S o 1S5 -4
1§ et (b 5 K 5 9iige
Oogo 4 5)leben gl 5 DAL S8l CaT b 8 b aldd pos, sl GalS 613 () Sl e (o -1
(S s ys 53 ploe
Ly e SSL 60,5 S g 60,5 golp 4 azg -2

(Ferriting D- Dimer ) la S,k plo g9 & )90 40 g ugid g CRP o5 ol a4y Sbdl sl S Lo 2olj8l -3

o ¢t (]



R R

(oS o e O3 0S| 8L Gl 5 (cagas Jlo o e -
el T2 Jilas o3 gleb -2

sl oS Kok Wt o Syttt Sy 515 CRPESR 5215 I Jlssr il iy -3

0 5 3l o Sl o

0355 oSS sly (Shs> Osliion 4 3l LAt @se 0 Sy sb laos s )5S Bras S g o -1

Sl 092y i ped wluly gloyo

|
[\

és ."..° 4-;-45‘ 6‘ 4-;-:@) 6“)3:-{& ‘-SM) e 09‘; ij \-AS)-" uj-b 9 Mh‘b )Lo.:..: ‘>)|9‘° )Q L*y;]}g é)]
23,5 solitiwl caass §g9 LKl 3150 0 9 b oloj )5 LB 4o Bro Sgymd u;ﬁ-‘ -3
olie 4335 5 @) Sl 4




Cy gmniliiusS) 9 Cavad))

Ls\_)echw‘)lce.acé&\sedudﬁj)gg’_:g\.c)‘)\js_)ace@@)u_}o.a)lmgo)yugus\_,
JE) 258 4 2 8 o i) 253 (e el Sl (B2 B 5 3L (L1 9 —205S 5 S 4w JAS
}od\ﬂ&ca)éﬁ@mukh)a)@yé\%)&QMLS.#»S\J}JL}}\ D) L2l AALS S (g s
_CA.u\o.J:ﬁSgS\ASJLM‘L’.A\_.;J\)Q\GALAﬁ)'g&
Jagoﬁw\)d)é@*»\W}MJ@P@Q&S\}@J})\Jqd)ugg@xg\g_&*ug)
oaild s oS adia Sl G gean Lal AL (5 olen J8U L 0 3 cadd (5 len Hlad GuSlg (83 3 )
Sl g () ) (e e Joda Chdl aa) oA IalS o) LAl amjlee s Lig S 3 ESU e S e
_Qﬂ\amﬂcﬁgm-lg—dg_,_,s(ﬁu
ﬁ&&\)éj)})‘&&}‘)ﬁ‘&ﬁduJﬁj#bﬁ%‘)é‘)ﬁ\&)&w@mﬂ}JOg‘J\
21O —ussS solen 4 S ) S En ) e o8 Bl Gl e 5 2ed e JWlS S
Ay Alsh Syl 98 aS)y bl 558




S} a)AS (puS) 9 Oy sig

5 S (8 La e yid 534S sl (S ol ¢Sl O e
) Sallags S ) 55 anll o) 5

) Cneal Hla 4550 2 8D e sl () o

RS O 0 BGD) A) Sl 5l Sl )l se 4SS w4 5 L
RS Gt cCaal sala F (W S Ha e a g 4 5) Jbe 55 B50 )
¢OR s e s Hd Gy d GusSls ple 32y ¥ «dlw 55 B 50 )
il pea )

A58 A mllae S (A Dol S 5 (s olen 2 ) se (bl

19 -2 558 GuSly B2 ) B U sead 53 223 )8 aranal an je (p yiegs
S
L s dalial L ot 7000 Sy 00 4S (Sl olean o a )l siaus S s
Bl 5P el 55 3y AdaSlea




TN CaS) 9 (B2 F sl A 19 -~ 568 4 D) Alulu

sla (sl ol Ylaia) 23 sad 19 -0 S (solan laa 1Al aS (gl a1 o
Do ) oA pauS Chdadlas sle dia U sal alanl

5 5L 5l b cally 4t 50 ) 8 () lensDly Glasd Gt lay 4SS ) g 0
ks 8 5l zosoa ) e a0 e e 5 Al 438L 0 sagn (5 sl aDle

a3l L 2l 8l aS Gl SO 4an 2 )Y 251 Cue giee Sl (3a ) 3 cadl aslia )
1 A Sediuau s (omm se (il ()l e ) (5ee 19 -5 S 4 DG
A8l s LA A S Sl Jb 0 ) am (Bhed (s 51he <51 e)
bl 4n et B S 4 DA

SARS— 2 (s ns um b () JUsKsise b (o) landly 48l jlan o
¢OslinnsS) 5 Gl yign 3l 20 S Cadly Ho (ran sl 5 5030l L)COV -
3ok aladl W Gle yo ) 8Ly Ha ) ama ole 3 J8las




Ay g A1 Aean g CmuS) g (B A a Uiy S 4An D (L) L)
Yo ld s obalan 4n Jld (3 ) 35 )

I s
Lgo.l&&u.nj)gj 6}‘&‘%&‘& w;ﬁjgu&ﬁ‘j ‘54\.43
R ) P _}\J.’..: 9 ..L':_)‘.A.'a \_) LQJLA:\.] Jlans) C'_\...:L\é 4aS 6 g3 oA d\.:.é_)..g:"—

A8 d e g adpdal B 5 (s Hbulas 4 (s Ol HesS




sl A 19 -0 968 (s lam 4z Dlisa 3,0 Ly 4ga) 5e 4Bl
YAl S g (B2 R 2

19 -0 558 solan 40 Dae 2,8 L Hlad jy 4ga) 50 480l A4S (5a) 81 )
RN Cuvie Gy Hy g Y 20k 2AAIPCR a3 125 2350 aslia )
Dol (3 B Sl g MWPCR s

WL 59 14-7 Cae ) pn Dlan 2dl (8PCR b 4SS (S5 ) e 0
D) A aBle AS (a3 )l se ) 25l s 19— 58 a3Sle S5 5 Ay )
J_’.a:.\e‘._?n..!‘ A o8 e O enliansS) 9 cQISO ) gy e Oyl




A U g S CpuS) g Ly 0 a0 19 - 968 Jlad i gic
YA S g (B2 R ) e p)®) s ol

320 F 42 Sl addad ;8 Ol ) 90 aladl 5 JelS (52 5262 Ola ) B 2180
L S 4 (D010 dlas) asadas 8 ) ) 90 aladl ) axay 233l (o3 S
Lo 2aadlh sadn (o) SlenBlh S solen Gle )y g A4l
2150 53 HSS Cadly Ha (e ) can oaalla L) (gale (81 JU 6IS 65 90

4O Olae 23l Hla 8 5 Hla B yaae G oo Cael 24 J8las CGae 4n
Al (oo Sy (32 8




-3 998 (s bam An (S g Jo) sl (Bau B ) ama g2 2 S
Tana alad) Al u.a\..\é\ A J o e 19

Do cel Hlsie zad 40 19 -8 HuSly )y B Gl )S3 a4 2 Y
el (gad Al 8 50 19 —n 5 S (s olen

Js) Causd (328 D) e 4dda dia by GuSly () ) el A 4 a5 L
OO 28 Gl GSan 2 9d (e JalS a0 G ) axn adda 2 oo 5 Sled
Ak e 19 —0 9S8 solan 4 Js) Cusd Ga)H 3B a4l y) sla 5
solan Dlaa Jds) Cusd Sl Go X D) am Dlan AS (S s 0
s edle Joagn Gy D)) Sl as Ced A5 (e 258 19— S
LS ALy Ho aspday 8 ) ol = s

ADle dggr Ola) B GuSly agd Cugd (3a Al Hlaiadle Hlaw S
B8 G2 93 4 2l




A 60 e cadly S5 sl LAIS) g Al (o) ) (a8 S
CAIS 8y o Uig uS pS) g

Caaly 3o ) 5 1O -0 9 6S 5aS) g a3 5 e ) AG&ID 1O — 9 S S
a3iS

Sl A 55 e 3 (e e 22eS 5 aml (had (o550 e Ol len
LS S8l 50 1) 19— S




1 (HS A wSOLALY sla AS) g alula Ly 2 8) o
Couala JE..: - Agl-.a ‘:y.a.S\j &:aé\..jJJ em

P ‘_) L_').’.AS‘_, &J}M&Q‘J\Aﬂ.} L:).'-“ _.Aﬁ_)\d.'\ Q.....\S\) L;té\,jJJ ‘_5\‘).3
2o R D) A 5 s Llaal AL La) QUL )l (Sle o S) e
A3 el R 488030 ae 4y J8laa S

5 (SDLELT) ol G LES) g jlan AS (o) JA) 0 ek e A 5B
1D A0 OF D800 23 ead Gl A3 5 SO Y s g GleS 5 Ay ()58
WIS By P




&L\ég\)dﬁgﬁzu‘\%cu M\JﬁuéﬁJﬁP\@u
Tala Lo S muS) g

A5l (oo Amasi 19 —ms S GuSls () el daoly dada G
el ot Pread el 5 dE Bl ple iy 1051 dn Gy 4.
15 19 —05S Sl nd) 555 14 b Jlewn 4SS ala Loyl 55 5o
OWM‘)‘:J& )\Q@S‘Jﬁb@)}é&jﬁ@b&}@é\ﬁ)&
el ) OoaalinusSl 5 O 55 (oo ¢(L.. 5 o (OIS GuSlg) adls ik
_ala

\_)\).3&_95.'1‘ QMS‘J é..)_)_}f\gs‘_).)od.& ‘)S.J QLA) dg\.la L)a&.]a:v\_).:a =
19 —20 58S GuSly H9a HI SIS 28 (e Hyy C8a 19 -5 S Sl
_Jﬁwﬁ@mﬂw&é\yw‘)i




p1AST O ~0 998 sl SS9 (B2 38 O M Al () e
i

¢y ¢ Canaloas GLJ:J_)‘lA i.Lg_)..q_)E Jell (o2 ) @ Jaa G‘.L.Cﬁ u=a )l =
(& 98 ¢ L@_"-n.&’l S ¢ 5l Mni-._i.:_n.a ¢ PWa ngJ]\_)JJi Jal
_MQQEAL_&ILJ.&S}LQJEJJJ_F i&‘_)&.u.u'l i.g_]Lg_n.u'l
_j'lJ.:u‘d'lﬁg‘JJJ?E@‘_}AMJJM‘MFJ‘Fwi
D50 7 o Rl AS (Sosa o 28L 488 Sy Sl ()
c 2 alad) 2 HY sl ) 2 s

B2 28 ¢S gy Gl g ¢ Sasll QA cAasS s 1ol s b




SIS (o) 2 (2900 Sl g (B0 N ) 0@ OV s e )
Tagad (8 paa ¢ Alaial) a 4) o

D) ealdin) Gm sl se S5 O sy Cagane 19— S Gl g (B0 ) S8
Apa g W Cpelicas () 5 san s ud e Qledl)l aa sla 5 la (8 siaelall
LA g gl

N B ) i) i) i AN il il S (R gl
G O amy (aSDLALI ODle 5ol sailld o Cae Ly 23l 8 e W Cpalicaa 5
5 a5 sl e olgil)l am la 50 b sialind ) ealdiu) 3 sd )
c Aol milaa CpaS) 9 (82035 O dma (o) se JS (o) s Gkl 3
O ealdinl (SO il GeeSls 5ol Sl Gmslse Do D) Sl ) e
SSloss la @ KIS (S ccnHlaols el ccnoUlaS o3 b

RS- L_QLQ_’_)‘J ‘).-.’Lu-n \73 9 Q..j_);u.ui ‘Q‘_):’Li—.)-}‘d 9 O\_)\ , 15_5_)\‘9._3-) P ..--..




. @J\ﬁ Jﬁ\-uu
S sl aas) g

s 51 5 Ol gl 208 (e B2 P 19 05 S HaS) 5 AS (5 5S) je alad o
oS 1 Jald) (aSDELT sla (RS g Gy jude Ciga 2 HY

B el Jla 53 ey O 8 )5S 5 hma ¢ 8 () (A JLEE (5 S 6 Sl
Al 488D D s 2l (LLL 5 R P Ol

Ay ) L2 ead sald s la ) Gl jlam 4o e e 0L Hlan dlaly il 450 YL
)y ) 0 Anza Jle Cae L A4S (523 53 19 - 9 6S S g il ) Hlan )
CAaas L;\é\.g_)J




5099 Cubeaa () 38) B S| g (&

s Oed @l 5 53 ¢ eSS Jie Ble (Sl Gao B Ol ) Cele 4
Dlan (oBle Ui 55 0 Dy ) S o Sl (S (o8 e s cddan
Gy o 1) Gl sal Al Hle el A4S (523 10 19 -5 S uSls a9 Caed s
(COVID arm) : &Sl (3,3 Jasa ya ol (&

02 Sy b5 ansie Ol GEOA e B sl (Bl D s 4 S
B Sso a3l (3, g s »d (23S (e Js 0 sl 028 (3o 3 Sl 4S8 as
Cda ) dmy Cusl (Sae WS 5 280 e F G D30 Gl ) ey adia S
=Sl B P dae Ho (cmimse e )l 2sd Sl o s S Ole)
L NS (3 (D gene a9 Sy 68 O sanlSoas) | S

Cusd ) axs (B2, B daw Bkl o (St 5 (I lA ey ) anle SO 5L RS
Cusd 9 Al (oad P gwna (Sl a 90 Casd () e GealSal | IS (Sl 5 )
Al 55 e allaa S8 alail o laaa B (dg el Auas Ol 2 ), a0
.S Caaly o




5099 Cubeaa () 38) B S| g (&

s Oed @l 5 53 ¢ eSS Jie Ble (Sl Gao B Ol ) Cele 4
Dlan (oBle Ui 55 0 Dy ) S o Sl (S (o8 e s cddan
Gy o 1) Gl sal Al Hle el A4S (523 10 19 -5 S uSls a9 Caed s
(COVID arm) : &Sl (3,3 Jasa ya ol (&

02 Sy b5 ansie Ol GEOA e B sl (Bl D s 4 S
B Sso a3l (3, g s »d (23S (e Js 0 sl 028 (3o 3 Sl 4S8 as
Cda ) dmy Cusl (Sae WS 5 280 e F G D30 Gl ) ey adia S
=Sl B P dae Ho (cmimse e )l 2sd Sl o s S Ole)
L NS (3 (D gene a9 Sy 68 O sanlSoas) | S

Cusd ) axs (B2, B daw Bkl o (St 5 (I lA ey ) anle SO 5L RS
Cusd 9 Al (oad P gwna (Sl a 90 Casd () e GealSal | IS (Sl 5 )
Al 55 e allaa S8 alail o laaa B (dg el Auas Ol 2 ), a0
.S Caaly o




;Ju (J'AJL?G

Gro R D) 2= adda a 5( bell's palsy ) @) sa cuac z18
Oaddie 283 F ) Al G s 4n Caul Sae 19— 58 sla S
c 3L 91 S GeSly L LS )l o ada Jle O A 4as B AS Gy
ol OSan il 5 ol 8 Bl aa 50 40 VL 8 avle Jie aa ) 5o
Gy 3 elad Hg 0 Se¥igaw) 19 —n S Sl (G2 H B S
S Sos=a D L3S Aaxa) e (Sle S e 4 2l Lads gl 5y 0
A9 ot Ly Hlen 3L 48%I0 Ll ) 19 -0 S GuSls L s )le
02 4S (Al olan Ho a sl s GuS) g anlad Cadly Ho ) S0 sl S g
S

Ak (32N e S paaBlia L g haladal Ly ot 338




Oomad) o8) o g gna 9 y8) LT i) Sl g paU s ) oS
(B2 R D) = S5 gaa 9 4 9

lady y9 92 Hoae g i 9 CaSOL olaxd A o5 (L8 Chd) O ) g 4 A Hle 0
Dy e (SN ess  alaniad)  alinae gla b s
Dsa i e nd S Hsae 9 5 saS sla a5 Alada slaag ) e 5
OV e Gl a5 H5 0 (AL el 5 PUad la alail slasy s
03 OMSly By B ) dm Shissa g 59 93 Osadl 5 (g Fiiasiag 555 5
AS) 4s 4a s b Caad s3G5 R % 0004 G % 001  asas
G Go P sl e Gllagy Sleas Olesla el 5ol s A jle
Slaial 5ol Gam e 4 Gy Jle T8 YL O o 1y Sl

D (e i




55 U 50 ) eSS i 50 G il GusSly 5ol Sl ()l s A5l 44 4 s L
O Qysa yd S gl (G ¥ Gl sdla F o (W 2AlA Ha o g 4 ) Jle
|| P V| LN R e W E N1 Jus 55 U 50 ) S e 53 O s Um faad
L Al OGSl GaoF S SN Ol s seae S
sla ol Bl AS o la saie Dlanadaly 5 aSl e Gl ) (AL s s sae g S
Loadal ) 0 (ele dua s i 268 (e A jle ) S5 e el CS3L sanS (Jlad
5 ORIy (OS5 ) sa)) aiies (S)HsA sla CaW SIS Bl ) ealaid
e s ol cGaslols (CrobElls o ULaS 51) cpoba culindia o (GllaSeyl
Osaadl 58 (hghresias 5 s n ) oSdin sl OSBL (S sla g s
G D5 r A SIS D pea 5 2))A dea s GBSl (B P D) e STse s Fs
AS (A leny Ha | 2 ed ealdi) Hsae 9 ¥ Gle o ) ol GlEilie ) plo aas Hle
Ol O olen caan o Gl 81 ) Jsre g 8 Sl ) A4S aviiaa a5 1o L Gl ja sl
Vol DA Demes S el Vb S o A8 (Sloben ccmsa b s sae s 8
OmS) s 32 38 o) o 2218 O Jlan 5 (L. 5 s )120L ¢ Ssae s 8 Al (L8 sae 5 5T)
oxd (B8 A)se D) A (25010 Gilss 0 200 Cue stes G5 Au)
. us‘-h_s_;‘—‘* =‘5~4JU-L~=‘ =S s 1_3-‘_,1_)4 BUEE “A—UJMJJ-‘JJJ UJH‘JJ‘ c_rUJMJMJ}

c AL Ll )



1R D) A Ol

258 SO il GuS) Bam 3B D) s H55 28 (e AS (S s 0
(aSaE Aaalls 50 050 Al 48 350 (el KA e sad 43S
ce.lﬁ JDAA) cca.[:{j (sl 99 ¢ Lg_)\ﬁ c‘_,,_.g\.ﬁ_"\.':\ sl ?\_\3\ (S )y
B omais A 5 a8 caslie 5 0L Sl 350 e s 3k s 0L
5 e S gla ) (adlhsad A L 5 (oled) sl all
Jgd (on dma S (Sed sla J e la))




19 -39S Sl g (32030 ) A slada) SUaadla

a5 Cugh Al 5o 3] A=y A8EA 0 D gaa A% A4Sl g 3 )8 AS D (e U
sl sala HLIS aa) ol 2SL 43l 1, 19 —2a5S olen aale el Sl
= oaalS 23] sal 43us) 5 AS (51 81 )0 19— 58S (s olen palS 5 D S )
O A8 e M eS (oo AST 5 AS ) 8 ) b an ) (e Hhea 4 Ll b
Gdle G J8B G e ASARS-CoOV- 2 (s ns L 4gal s &) gua

30 JlEm) ) sals Al 5 AS D ea G A ) e s
alad 625 433S) 5 2 i) Axala 5 3 5A 20l A iDLl dads Ciga 068 (e Ana
Jeli) 19 -2 S solan LIl H (o S s Sdlag la IS5
n ol OSse y Heaas 3 sy elaaal) alald Cule 5 5 0 Sl
Sl s pen S 0 p=la 2l A Bl asS (Sle ) ol Sule ) 1) (Cumes
22515 19 —u5S solan ) (58 L das je sla Cunsaana O 58 (e e 0
2L 058 19 —ns S solen 230le Jlaneal Al 50 B AS (S Hsa 2 2 S
PCR s b Cafie Cacly a3l 55 a3 Sy za (335 55 2ed alaal Caus
Aol (6 5 9d gy Caud Al Cadia Sy Gl SNae Lal <2 0%




() a2l e O jlans

Ol Olobame a0 b 5 ad ) e sl sy jlaa ) jlan o

Cand O Hlan candl sl e oAl AS ) jlan (IS sla ()
Gl AS (Alolen 5 (2 FseS 5 SausSggle da a3, L Ol o
L) Dso 00 o8l oS Ghe 200 Oin sl L Ol
1) LIS 55 50 sla 5510 L Gl ya Caad O Hlan €23l (dolee sl 5 50
FASANC Sans e Ololen ey H 55l Lanti—-CD20 2L
sleala 5 aS () jlan 50 5 200 ) AeS San el L 500
4 (ALl Al D) 8 Lac) D gn 9 ) 2T HRe A3 g ) A=y )25
Ayga 3 GOleDdal a0 aal A addly halS 19 -—am S Sl
dod (om Ana s e Ol L ) D gaae Caman Gl 0 O sl
NS Gl ya )y 19— S S O ol O




g‘sﬁ s\ g"‘:'."i'\'.‘ J"%"’ O olass

Caad AS (S olas ) 1) GaSlg 4n Feuly (GESla) a5 Sl w a5 L
dpasi MY e )8 80 sl i) aid S ) 58 o) ATl yRae 23 g
alad) Agn H) Aamy ole RS U 4e 19— S O eanlinsl g 0% a
D g

S8l 3 A s Pl S5 H S 5 BELGVHD  Ule 48 (S olen 0

L 2sd (oo Ara st S (e oy S Sl 4 A iy s (s
D593 JhalS 5 5 b aille D gagn 5 Hlaw danl & (58 S Hlas o

19 —25S GuSly Cum B Gl gl Ho (U5 2 ) b5 il 555 5 S

. Qe (N




aal s Hga 8 s O jlaw

Sy 4 2L iy e G e 50 19 -5 S G elingSl 5 (523 Gle ) 3 ) 9e 3D (58 ananal
_).J\&,j_)nie)ﬁc-W\du@mﬁwb‘ﬁ_&ﬁe@\éwﬁ‘}ng}&@JJﬁ@J}
g Wl Sl g o) IS Jhas Chea AT (SS S gl (sl g Hla L Ol 5o end 23S AS )l
AS‘_‘,_":J_,.\.‘:_)JQ;:\)QUQ_ﬁ@oﬁ&&dﬁ%\)d\jﬁajﬁ)\dﬁm2\;9_;};"_;“\
L’).AS\;@\)LSE}Q@QS\A&\@)&S@\J@b)éﬁi&‘ﬂdﬁ@&‘ﬁﬁﬁ)@k_g\ﬂ
sl Cpa Adb oad alad) 19 —n 5 6S GalinuSl g (Sl o ek g g i ) 8 atda 2 Cuwl e
PJJQQ}ﬂ\oJ‘)SQéQJJ&J)‘PiM\JJMeu)iwgagﬁﬁée‘*)%_)ddu\&
sl o8 S Cdly jo (Fs) S b s Jds) Cusd Gao B D) s ABas 4 ) S e A 8 ) ST
O ) aalasl Al A Gl 8 e 1) O e Sl Ha el 2 ) 5w aS) Ha AaS ‘)S..JA_.\PJY
02 25l (e Ana Ll S Gl o 1) Sl 5 (le o (el s ) Al S e Dlan (Sl )
L i () Ssdsal H0aS (ol g5la 2 e88 (B ) B Sl 258 (e (Sl (et Dlan AS (la S5
J}_)QASMSM_AB)*:QM‘_;‘QAJ‘)QL_sm‘g:;ac-bgﬁu\‘:)s.anAA)ggg;A‘)‘)ngmu‘AJ_}a
GBS Hdas 5oL Ay () 580 19— 9 S GeaSls Gao 38 D dmn W g5l Gl ) (U O saan) 58 ()l s
Ole ya Caald 2l j8l 0l e Aua g A Hld aad D Hee Ol olan Ho Sl (B2 ¥ A4S bl

ANS AL 2 1, 19— 58S Sl 508 () 5 80 sadl




C i LS A4y S8 L g ddudal B ) g A Jay)

Tl 3y o) 8 A S a4 I8 5L g asdal B ) o5 A ¢ Hlan (s 3balaa UL SDL

"Caadle (y 9as A 3 [

cCan) Addy jlan L el Jladal dadd 5 solad alas) ol aS Caddle e 258 o
aaaiy 5 ol aladl Cud ((Jala G «CuDle G 38 K1 Gy anay B 4y (5 5l
oAk e 19 -0 58S () »RT PCR <cuid as ) ) G 355 10 B 0 e
O S Gae JBL 4 SE Ly elad Jlatial b 258 50 Cpisaa dilay anday B 50 AL
(S )Y A Cafie Aagil g Ao AlSIRT PCR G ccaadle o 5 Ll a
OIS dae o il Gl alaadl Z )8 3 2 H55 10 B eSO oy (o O0e za 4S
S Ay geas

AL el a®y ) (o) Abe ) AS) ol e Jagia 9 AR Hla Cadle O lan [
saliiny) (e el 24 J8laa 5 adly 413X aDle £ 5 3 ) Hey 10 J8las: (il
ﬁythgcuﬁyég\)uh\sw\.&) ‘)\.A...u?.vmc ).l&\_so;.&élag;..\ﬁc_)ag._ﬁ_j\
AEL e 55010 JBlas o) 5 Gl Sl 458l 0 gy (LD (S5 25 ¢ AL




J.\:ﬁ.\aﬁndg\y} LSMAQ‘JAJ_J

.)::\S\A:.\:\_}J‘) 10d§\3:.) _JJ\JJLA&,}‘)J?B).GQAAJ).L‘L)‘;:\“Q

O el 24 J8laa + (A4l 4383S 25%e & 5538 5 b 55, 20

@b\)&&‘s&u))@eﬁkJ.l&\_)odaitja.ﬂ.a._ﬁc‘)gc._ﬁj‘oa\jlu\
aanal | AEL 438l 3 gagn (Uil KA 200 ¢ Il 48 5o adad la 48

AL (e eadtie SE Loy S Cnl a (Sl s S




thanks your Attention




