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COVID-19: Outline

* What happened since last year’s course?
* Clinical presentation and diagnosis
* Treatment

What happened since October 2020, the last
hospital medicine update?

* Fading of summertime surge of cases in South and Midwest USA

* Synchronous massive increase in USA December-January 2021, followed by
huge rise in some countries — notably India, Brazil, South Africa

* Greater understanding of the science of SARS-CoV-2 transmission

* Widespread utilization of remdesivir and dexamethasone, +/- tocilizumab,
for inpatient treatment

* Emergency use authorization of 3 highly effective vaccines and monoclonal
antibodies for outpatient treatment

* Recognition of more transmissible and (possibly) more severe and vaccine-
evasive variants, leading to the current domination of delta

* Ongoing debates regarding masks, schools, vaccination policies




e
[-3
10072_
X
81
2027
SE
a
0§
|
E
w8
2
[]
Tt
z
40 -
30|
20 #
Fe
. N
10 ! o
4 -
Tis vy } oot
Y ALEH il
Apr1 May 1 Jun1| Jull| Aug

- d
iessags?

Jan1

i
Feb1 Mar1

May 1| Junl)

Apri

Jml‘ Augt]

New Confirmed COVID-19 Cases per Day, normalized by population

Jf i ¢
o A

|
.
!

¥ J
14
Yol
- A

F ‘:‘ 7, BT
i

Sep13

Data: Johns Hopkins University CSSE / CCl; Updated: 09/14/2021
Imeeractive Visuallmtion: hurps/f§1-DIVOC.com/ by @pretwade

New Confirmed COVID-19 Cases per Day by States/Territories, normalized

by population

180 -

(7-day Average)

140 -

100 -

New Daily Confirmed Cases/100k people

==
Apri Mayl| 3uni Jul1|

Augl

DTS

sepi| octi]

i

Nov 1|

Daci

Fab1

Mar 1 Apri|  Mayi Juni|

Jul1] Augl|

Sepn

Data: Johns Hopkins University CSSE / CCl; Updated: 09/14/2021
" V. ol

neazacyl n




COVID-19: Outline

* What happened since last year’s course?
* Clinical presentation and diagnosis
* Treatment

Case presentation: History

* 55-year-old woman with cough, shortness of breath, and fever

* Chose not to be vaccinated — “I have my reasons”

* Onset of malaise, headache, sore throat, and chills 7 days prior to admission
* Home COVID-19 antigen test positive the next day

* Last 24 hours before admission — escalating cough and shortness of breath

* PMHx: obesity (BMI 41), diabetes, hypertension, chronic renal disease

* Daughter insisted she go to the hospital when she couldn’t complete
sentences over the phone

* Exam: T101.4, HR 110, BP 170/110, RR 20, RA 02 sat 91%




Case Presentation: Laboratory and radiographic

evaluation
«COVID Labz
WeC 214 340
BMNG 204 282
Lymph 079 037
Procalcitanin .48
AST (5G0T) a2 T2
ALT[SGPT) (UL 119 102
LOH RESL. ..
D-Diimer {ngfml) 1,860
CRP (mgl 185
Ferritin 2838
Gk 33
Troponin T-hs Gend 15 18
NT-progie 243 475
L6 g4
Crestinne 185 138
GFR (estrnated) 23 30z
QTC Fntenial 4di
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Questions to consider

* Where is she in her clinical course?
* What is the preferred diagnostic test?

* What treatment should she receive?
* Antibiotics?
* Monoclonal antibodies?
* Remdesivir?
* Dexamethasone?
* Tocilizumab?
* Baracitinib?
* (Ilvermectin?)

* What is the status of outpatient therapy?
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Clinical manifestations: Nearly every organ system
involved

Neurologic
Dermatologic — | * Headaches +  Ageusia
e Petechiae *  Urticaria * Dizziness *  Myalgia
* Livedo reticularis *  Vesicles *  Encephalopathy ¢ Anosmia
e Erythematousrash  «  Pernio-like |esions —|r— «  Guillain-Barré o Stroke
Cardiac Thromboembolism
*  Takotsubo cardiomyopathy +  Cardiogenic shock { * Deep vein thrombosis
¢ Myocardial injury/myocarditis *  Myocardial ischemia 2 *  Pulmonary embolism
« Cardiac arrhythmias »  Acute cor pulmonale *  Catheter-related thrombosis

Hepatic
e Elevated ALT/AST
*  Elevated bilirubin

Endocrine
¢ Hyperglycemia
* Diabetic ketoacidosis

Renal
Gastrointestinal © Acute‘ kidhey injury
+ Diarrhea = Abdominal pain : ELO;Z:‘UU;?

¢ Nausea/vomiting =  Anorexia

ALT, alanine aminotransferase; AST, aspartate aminotransferase.
Li LQ, et al. J Med Virol. 2020;92:577-583; Bohrn MA, et al. Open Forum Infect Dis. 2021 Mar 16 [Epub ahead of print];
Centers for Disease Control and Prevention. https://www.cdc.gov/coronavirus/2019-ncov/symptoms-testing/symptoms.html. Accessed July 21, 2021.

Clinical course of symptoms

Incubation Period Ei\ijegrh Critical illness in 5% of
Fatigue
Anorexia
Myalgias
Diarrhea

symptomatic patients

Dyspnea in 40% of symptomatic patients

-1 -2 -3 -4 -5 1 2 3 4 5 6 7 8 9 0 11 12 13 14

Median Days to Onset After Median Days to Onset After Development of Initial Symptoms
Development of Initial
Symptoms

Profound and prolonged post-illness fatigue — very common

Li LQ, et al. J Med Virol. 2020;92:577-583; Arentz M, et al. JAMA. 2020;323:1612-1614;
Chen N, et al. Lancet. 2020;395:507-513; Guan W, et al. N Engl/ J Med. 2020;382:1708-1720; Li W, et al. N Engl J Med. 2020;382:1708-1720.




Risk factors predictive of disease severity

*  Obesity * Every study — older age, males
N . * Teens and young adults — highest
Hypertensmn incidence
* Diabetes * Why are infants and children largely
e Chronic renal disease protected from severe disease?
* Coronary artery disease * Uncertain
e COPD * “Healthy” HIV — no comorbidities
* Asthma

* Congestive heart failure

* Pregnancy

* Immunosuppression, esp B-cell
depleting therapies

e HIV

Garg S. Hospitalization rates and characteristics of patients hospitalized with COVID-19—COVID-NET, 14 states, March 1-30, 2020. MMWR 2020 April 8
Goyal P. Clinical Characteristics of Covid-19 in New York City. NEJM 2020 Apr 17.
Richardson S. Presenting Characteristics, Comorbidities, and Outcomes Among 5700 Patients Hospitalized With COVID-19 in the New York City Area. JAMA 2020 April 22.

Risk factors predictive of disease severity

*  Obesity * Every study — older age, males

*  Hypertension m . ;rﬁggzr?gg young adults — highest
* Diabetes * Why are infants and children largely

* Chronic renal disease protected from severe disease?

* Coronary artery disease * Uncertain

e COPD * “Healthy” HIV — no comorbidities
* Asthma

* Congestive heart failure

* Pregnancy

* Immunosuppression, esp B-cell
depleting therapies

e HIV

Garg S. Hospitalization rates and characteristics of patients hospitalized with COVID-19—COVID-NET, 14 states, March 1-30, 2020. MMWR 2020 April 8
Goyal P. Clinical Characteristics of Covid-19 in New York City. NEJM 2020 Apr 17.
Richardson S. Presenting Characteristics, Comorbidities, and Outcomes Among 5700 Patients Hospitalized With COVID-19 in the New York City Area. JAMA 2020 April 22.




IDSA: SARS-CoV-2 nucleic acid amplification (NAAT) testing
of symptomatic individuals

Low Suspicion for

High Suspicion for COVID-19

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

|
If negative, If negative, repeat If negative, If negative, do not
repeat testing testing (from repeat testing repeat testing

IDSA. COVID-19 Guideline, Part 3: Diagnostics. Version 1.0.1.

lower tract if
possible)

Estimated sensitivity and specificity based on
clinical sample collection — sensitivity not 100%

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)
= Oral 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.




Common COVID-19 diagnostic methods:
PCR and antigen testing compared

Characteristic
Intended use
Analyte detected
Specimen types
Sensitivity
Specificity

Test complexity
Authorized for POC
Turnaround time

Cost

Considerations

Nucleic Acid Amplification Test (NAAT/PCR)
Detect current infection
Viral RNA

Nasal, nasopharyngeal, sputum, saliva
Varies by test, but generally high

High

Varies by test

Most are not, some are

15 min to > 2 days

Moderate (~ $100/test)

Primary method for COVID-19 diagnosis in

hospital setting
Duration of positive tests highly variable

Udugama. ACS Nano. 2020;14:3822. Lee. Front Immunol. 2020;11:879.
CDC. Interim guidance for antigen testing for SARS-CoV-2. Last updated December 16, 2020.

Antigen Test
Detect current infection
Viral antigens
Nasal, nasopharyngeal
Moderate
High
Relatively easy to use
Most are, some are not
15-30 min
Low (~ $1 to $50/test)

Reduced sensitivity vs PCR may result in false
negatives

May be necessary to confirm with NAAT
At-home tests authorized by FDA

Timing of PCR and antigen test positivity

= Both RNA and antigen are

to virus

detectable before symptom onset

tion

= Antigen positivity declines quickly g

after symptom onset, but RNA
may be detectable for weeks

= Some argue antigen tests are

Probability of De

more accurate for detecting
“infectiousness” — data are
supportive, not definitive

https://www.nature.com/articles/d41586-020-02661-2

Exposure Symptom
onset

PCR test

1 2 3 4 5
Wks From Symptom Onset

== Antigen test




Michael Misialek, MD
@DrMisialek

Rain forced our #MemorialDay2021 & inside. Il be
rapid testing people to ensure everyone's safety!

ellume

COVID-I9

nome test

& Michael Mina and 9 others

3:59 PM - May 30, 2021 - Twitter for iPhone

COVID-19: OQutline

* What happened since last year’s course?

* Clinical presentation and diagnosis
* Treatment
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Selected Therapies for COVID-19

* Inpatient * OQutpatient
* Antivirals * Monoclonal antibodies
* Monoclonal antibodies ¢ Fluvoxamine
* Remdesivir « Budesonide, ciclesonide
¢ Immunomodulators .

Molnupiravir
¢ Colchicine
* Metformin
* Vitamin D
* lvermectin

¢ Dexamethasone
¢ Tocilizumab
¢ Baricitinib

23
g Stage | Stage ll Stage Il
(Early Infection) (Pulmonary Phase) (Hyperinflammation Phase)
. I a1 TS
§ | | |
= Vir Phase ! !
© . |
Z I 1
§ I Host Inflammatory Response Phase
[
n
1 | l N
1 Time Course |
Clinical Mild constitutional symptoms 1 Shortness of breath without (I1A) ] ARDS
e Fever >99.6°F and with hypoxia (1IB) (PaO,/FiO, SIRS/shock
ymp Dry cough 1 <300 mm Hg) | Cardiac failure
e | Abnormal chest imaging ! Elevated inflammatory markers
Clinical signs Lymphopenia 1 Transaminitis [ (CRP, LDH, IL-6, D-dimer, ferritin)
Low-normal procalcitonin M Troponin, NT-proBNP elevation .
' Benefit
Monoclonal antibodies demonstrated

Remdesivir

ARDS, acute respiratory distress syndrome; CRP, C-reactive protein; Immune-based Rx

LDH, lactate dehydrogenase; NT-proBNP, N-terminal prohormone of brain natriuretic
peptide;

SIRS, systemic inflammatory response syndrome;

Pa0,/Fi0,, arterial oxygen partial pressure/fractional inspired oxygen.

Siddigi HK, Mehra MR. J Heart Lung Transplant. 2020;39:405.

Benefit unclear




Monoclonal antibody therapy for patients with mild-to-
moderate COVID-19

Bamlanivimab /
Etesevimab
(Combination mAb)

Sotrovimab
(Single mAb)

Casirivimab / Imdevimab

(Combination mAb)

November 21, 2020 e,

EUA Issued Distribution paused, then May 26, 2021
(updated June 3, 2021) p ’ /A,
resumed Aug 27, 2021
Ages Adults and Children Adults and Children Adults and Children
8 aged 212 years aged 212 years aged 212 years
Single dose (600 mg each) Single dose (500 mg)
IV infusion over 1 hour Single dose IV infusion over 30 min
Administration *May give as SC injection if 700 mg bamlanivimab and
IV infusion is not feasible or 1,400 mg of etesevimab
would lead to treatment delay.
EUA, Emergency Use Authorization; IV, mAb, antibody; SC, 3
National Institutes of Health. https://www.covid: ines.nih. linic: dul Accessed July 21, 2021;
US Food and Drug Administration. Fact Sheet for Healthcare Providers: EUA of Casirivimab / Imdevimab 1updatedmne 2021) ps: fda. 145611, Accessed July 21,2021;
US Food and Drug Administration. Fact Sheet for Healthcare Providers: EUA of i 4, AccessedJuly 21, 2021 US Department of Health & Human Services,
Public Health Emergency. https:, phe. ‘events/COVID19/i ion-M i g i aspx. Accessed July 21, 2021.

Casirivimab + Imdevimab for mild-to-moderate COVID-19:
Results from phase 3 randomized controlled trial

* Phase 3 randomized, placebo-controlled trial of 4,057 Covid-19 outpatients with one or more
risk factors for severe disease

» 70% reduction in COVID-19—-related hospitalization or all-cause death compared to placebo (p =
.0024)

¢ Treatment also led to faster time to resolution of symptoms and decline in viral load

A. Covid-19-rel or Al Death” - REGEN-COV 1200 mg IV Singie Dose 2. Time to Resolution of Symptoms® — REGEN-COV 2400 mg IV and 1200 mg IV Single Dose
- Placeto w— REGEN-COV 1200 mg 310 o+~ Placebo &~ REGEN-COV 1200 mg —w= REGEN-COV 2400 mg.
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Time since basfine (Study Day 1)

Weinreich DM, et al. MedRxiv May 21, 2021. doi.org/10.1101/2021.05.19.21257469




Monoclonal antibody treatments as of September
2021

* Casirivimab plus imdevimab, or sotrovimab, (or bamlanivimab plus etesevimab
for susceptible variants) reduce risk of disease progression in high-risk
outpatients

* Start as soon as possible — preferably < 10 days after onset of symptoms
* Can also can be given as post-exposure prophylaxis -- even to inpatients

¢ Prior vaccination should not influence treatment decisions

* Inpatient use for COVID-19 disease is not covered under the current EUA
“They may be available through expanded access programs for

patients who have not developed an antibody response or who
are not expected to mount an effective immune response to
SARS-CoV-2 infection”

www.covid19treatmentguidelines.nih.gov

| COVID-19 Treatment Guidelines

Eligibility criteria
for treatment

¢ Confirmed COVID-19 by PCR or Ag
testing

¢ Mild-moderate symptoms (not
asymptomatic)

* Do NOT require oxygen (or
increase from baseline 02)

* Not hospitalized

* Infusion must be completed
within 10 days of symptom onset

* Have at least 1 risk factors for
progression to severe disease (see
table)

* Vaccination not exclusionary

www.covid19treatmentguidelines.nih.gov

AGES 12-17

Obesity*
Diabetes
Chronic kidney disezase

A condition or are laking
medicztion that weakens
the immune system**

Heart condition that
is congenilal or acquired
as heart failure,
cardiomyopathies, and
possibly
high blood pressure
{hypertension)

Sickle cell diseaze

A developmentlal
condition like cerebral
palsy

Daily medicine for esthma
or another long-term lung
disease

Dependert on regular use
of medical lechnology like
a ventilator or feeding
tube

AGES 18-54

Obesity*
Diabstes
Chronic kidney disease
Heart condition
Slfu!l as healrpt'_f

pressure
(hypertension)

Pregnancy

A condition or are
taking medication that
weakens the immune

system™

Dependert on
regular use of medical
lechnology like a
ventilator or feeding
tube

AGES 55-64

Obesity*
Diabetes

Chranic kidney disease

A condition or are
taking medication that
o

iy

weakens th
sysf

Heart or circulatory
cisease

High blood pressure

A long-term lung
disease like chronic
obstructive pulmonary
disease (COFD) or
asthma

Dependent on
regular use of medical
technalogy like a
ventilator or feeding

tube

AGES 65 OR OLDER

Anyone €5 or older
quzlifies

“Obestty is definod as: 18 or oider with a bedy mass index (BMI) of 36 or adevs or for 1217 yoar cléawith a BMI abovs tha 86th percontic for their age

and gender based on Cenlers for Disease Con'rol and Frevartion growth charls

**Up to the Individual healthcare pravider's jJudgment.




Monoclonal antibody treatment challenges

We Have a Lifesaving Treatment

for Covid-19. Why Is It So Hard
to Get?

Doctors like me want monoclonal antibodies for our
high-risk patients, but the medicine is difficult to
come by.

By Perry Cook
Dr. Cook is a hematologist and oncologist at NewYork-Presbyterian
Brooklyn Methodist and Weill Cornell hospitals in New York City.

March 31, 2021

Optimally given soon after onset of symptoms —
or even before for high risk patients

IV access required in most cases
Treatment/observation takes 1 hour or longer
Paperwork complex

EUA means no ready supply in community

Patients maximally infectious during early disease
—where should they be safely treated, and how do
they travel?

Infusion centers often serve many
immunocompromised patients

Primary purpose of EDs is patient triage and
stabilization, not treatment

The New York Times. https://www.nytimes.com/2021/03/31/opinion/covid-monoclonal-antibodies-treatment.html.

RECOVERY: Casirivimab/imdevimab for inpatients with COVID-19 improved

survival for seronegatives

Seronegative vs Seropositive

35 7
Seronegative
30 -] Rateratio,0.80(0.70-0.92) Usual care
P =.0010 by log-rank test
R 25 Cas/Imdev
>
=
‘g 20 — e
Cas/Imdev
2
15 7
Usual care
10 7
5 7 Seropositive
Rate ratio, 1.09 (0.95-1.26)
0 T T T 1

0 7 14 21 28

All Participants

35
30
X 25
g Usual care
s -
g 20
s | Cas/Imdev
15
10 7
5 7 Rate ratio, 0.94 (0.86-1.03)
P =.17 by log-rank test
0 T T T !

0 7 14 21 28

Among seronegative patients, casirivimab/imdevimab monoclonal antibody
therapy reduced deaths by 20% (P = .001)

UK, United Kingdom. RECOVERY Collaborative Group, et al. medRxiv [Preprint]. 2021.06.15.21258542.




Inpatient monoclonal antibody treatment: Not
yet, but soon

* Despite benefits seen in seronegative participants in RECOVERY trial,
inpatient therapy not yet available

* Dose higher than outpatient trials — uncertain what recommended
inpatient dose might be

* Possible signal of harm for seropositives

* To implement:
* Change in emergency use authorization EUA
* On-site anti-spike antibody testing with rapid turnaround
» Wider distribution to inpatient pharmacies

Slide adapted from A Kim. 31

Remdesivir COVID-19 treatment trial (NIAID ACTT-1):
Study design

= Multicenter, adaptive, randomized, double-blind, placebo-controlled phase Il trial

Day 10
Adult patients > 18 yrs of age; .
hospitalized with symptoms of Remdesivir IV QD Daily ass.essment'to. Day 29
COVID-19/SARS-CoV-2 infection and Day 1 200 mg ; D2-D10 100 mg for time to clinical

> 1 of following: radiographic infiltrates improvement while

by imaging; SpO, < 94% on room air; \ hospitalized;
requiring supplemental oxygen; or Placebo IV QD if discharged, assessments at
requiring mechanical ventilation Days 15, 22, and 29
(N = 1063)

= Primary endpoint: time to recovery* by Day 29 according to ordinal scale
= Secondary endpoints: treatment-related improvements in 8-point ordinal scale at Day 15

*Day of recovery is first day patient satisfies 1 of these categories from ordinal scale: 1) hospitalized, not requiring supplemental oxygen,
no longer requires ongoing medical care; 2) not hospitalized, limitation on activities and/or requiring home oxygen; or 3) not
hospitalized, no limitations on activities.

Beigel. NEJM. 2020;[Epub]. NCT04280705.




NIAID ACTT-1: Efficacy and safety of remdesivir in a
double-blind trial

= Preliminary results from 1059 patients with data available after randomization

Remdesivir Placebo

()
Outcome (n = 538) (n=521) HR (95% CI) P Value
Median recovery time, days 11 15 1.32 (1.12-1.55) <.001
Mortality by 14 days, % 7.1 11.9 0.70(0.47-1.04) NS

= Benefit greatest for those treated earliest after symptom onset
= Serious AEs: 21.1% (114/541) with remdesivir and 27.0% (141/522) with placebo

Subgroup Patients, n Recovery Rate Ratio (95% Cl)
1
No supplemental oxygen 138 H—a— 1.29 (0.91-1.83)
Receiving oxygen 435 —— 1.45 (1.18-1.79)
High-flow O; or NIV 193 [ I — 1.09 (0.76-1.57)
IMV or ECMO 285 —— 0.98 (0.70-1.36)
L) L} L} L} 1
0.5 1.0 2.0 3.0 4.0

. Placebo Better Remdesivir Better
Beigel. NEJM. 2020.

Remdesivir: Miscellaneous issues and
controversies

¢ Three randomized clinical trials showed no benefit
¢ Study in China underpowered

¢ WHO SOLIDARITY and DISCOVER: No benefit — but time from onset of symptoms generally 7 days
or longer

* Should all patient complete 5 days of treatment?

* Should it be given to patients
¢ Who do not require 02? (My opinion — yes)
* Who require mechanical ventilation and or ECMO?
* Who have > 7 days of symptoms?

¢ Should treatment be extended in certain immunocompromised hosts?
* Should it be given to outpatients?

* If decision is made to treat, start ASAP

Wang Y, et al. Lancet 2020; WHO SOLIDARITY NEJM 2021; Ader F, et al. Lancet 2021. 34




Selected Therapies for COVID-19 13(

* Inpatient * OQutpatient

* Antivirals * Monoclonal antibodies
* Monoclonal antibodies ¢ Fluvoxamine
* Remdesivir * Budesonide

* Immunomodulators « Molnupiravir
* Dexamethasone « Colchicine
* Tocilizumab .
* Baricitinib * \l\//'ltetfo'rmsn

¢ Vitamin

* lvermectin

35

RECOVERY: Benefits of dexamethasone depend
on disease severity at baseline

No Oxygen (n = 1535) Oxygen Only (n = 3283) Invasive Mechanical Ventilation (n = 1007)
50 - ; ; - 50 -
RR: 1.19 (95% CI: 0.91-1.55) B RR: 0.82 (95% Cl: 0.72-0.94] RR: 0.64 (95% CI: 0.51-0.81)
a0 4 40 40 4
T Usual ca
%‘ 1 Dexamethasone + g by Hsnal care % 1
E = ' | ¥ - ‘=; Dexamethasona +
usual care — -
g 70 | g - g 20 J usual care
Dexamethasone
10 4 - usual care 10
0 . r - : i 0 : T . s
0 7 14 21 28 . ) ; : 0 7 14 21 28

[u} 7 14 211 28

* Survival benefit seen in patients with 02 requirement and greater severity
* In those not requiring 02, suggestion that dexamethasone worsens outcomes

RECOVERY Collaborative Group. NEJM. 2020;[Epub].




REMAP-CAP: IL-6 inhibitors improve survival in
critical illness

* AdUIt patlents Wlthin 24 Hazard ratio with pooled interleukin-6 receptor antagonists,
hours of reqUIring organ 1.61 (95% credible interval, 1.25-2.08)

1.00+
support in ICU randomized 3 M
to IL-6 inhibitor 5 o s i e
(tocilizumab or sarilumab) “; 0.50-
or standard care 3 o
* Qutcomes of organ-support B il e
free days and overall 0 m » & N n =N
survival favored s
. . No. at Risk
intervention arm Paoled 51 342 303 273 261 257 255
Control 402 323 268 242 231 226 225

N Engl J Med 2021; 384:1491-1502

COV-BARRIER: Baricitinib for inpatients with COVID-19

* Eligible: Non-intubated COVID-19 A Overall (population 1)
pneumonia with at least one elevated 1009, Placebo group

—— Baricitinib group

inflammatory marker (C reactive o] " | "
. . 50+ -5 % C1 0-41-0-, ; NO =
proteln, D—dlmer, |actate - HR 0-57 (95% Cl 0-41-0-78); nominal p=0-001
dehydrogenase, ferritin) £ 407
. . . . 3 304
* Primary endpoint: Disease progression 5
= 204
* Secondary endpoint: Mortality ol : ——
e e
 Study participants could receive 0 —_— T T T
o Y T
remdesivir (18%) and/or ) ¢ ’ 14 R d
o Number at risk
dexamethasone (79%) (Ruinbacxionad)
. e Placebo group 761 (0) 717 (20) 679 (28) 639 (40) 617 (44)
* Baracitinib treatment significantly Baricitinib group 764 (0) 725(30) 684 (44) 664 (50) 648 (55)

reduced 28-day mortality

Marconi V, et al. Lancet 2021.




NIH | COVID-19 Treatment Guidelines

covid19treatmentguidelines.nih.gov

DISEASE SEVERITY

PANEL'S RECOMMENDATIONS

The Panel d: inst the use of d t (Alla) or
other corticosteroids (Alll).*

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

NIH | COVID-19 Treatment Guidelines

covid19treatmentguidelines.nih.gov

DISEASE SEVERITY

PANEL'S RECOMMENDATIONS

The Panel d: inst the use of d th (Alla) or
other corticosteroids (Alll).*

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

Usa one of the following options:

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

D th plus desivir® (e.q., for patients who reguire
increasing amounts of supplemantal oxygen) (BIIT)

* Dexamethasone (when combination with remdesivir cannot be
uzed or iz not available) (BI)




DISEASE SEVERITY

PANEL'S RECOMMENDATIONS

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

There is insufficient evidence to recommend either far 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: 3

= Remdesivir® {e.g., for patients who reguire minimal supplemental
oxygen) (Blia)

=D th plus desivir® {e.q., for patients who reguire
ine ing amounts of suppl ! oxygen) (BIN)

* Dexamethasone (when combination with remdesivir cannot be
uzed or is not avaitable) (BI)

-
m | COVID-19 Treatment Guidelines Use one of the Tollewing optiors: >
= Dexamethasone [Al)
covid19treatmentguidelines.nih.gov *D plus remdesivir® (BIll)
Hospitalized and Reguires For recently hospitalized® patients with rapidly increasing oxygen
Oxygen Delivery Through a needs and systemic inflammation:
High-Flow Device or Noninvasive * Add sither baricitinib (Blla) or IV tocilizumab (Blla) to one of the
Ventilation two options above®
« If neither baricitinib nor 1V tocili b 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). _/
DISEASE SEVERITY PANEL'S RECOMMENDATIONS
The Panel recommands against the uss of dexamethasone (Alla) o
other corticostercids (Alll).*
There is insufficient evidence to recommend either far 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: \
* Remdesivir® {e.q., for patients who reguire minimal supplemental
axygen) (Blia)
=D th plus desivir® {e.g., for patients who reguire
increasing amounts of suppl ! oxygen) (BIN)
= Dexamethasone (when combination with remdesivir cannot be
uzed or iz not available) (BI) /
m | COVID-19 Treatment Guidelines Uoé one.of ihe Tolwing oRlione: >

covid19treatmentguidelines.nih.gov

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

= Dexamethasone [Al}
* Dexamethasone plus remdesivir® (BIll)

For racently hospitalized® patients with rapidly increasing oxygen
needs and systemic inflammation;
= Add either baricitinib (Blla) or IV tocilizumab (Blla) to one of tha
two options above®
« If neither baricitinib ner IV tocili b is available or feasible to
use, tofacitinib can be used instead of baricitinib (Blla) or IV
sarilumab can be used instead of IV tocllizumab (Blla).

Hospitalized and Requires IMV

or ECMO

X

* Dexamethasone {Al)

For patients who are within 24 hours of admission to tha ICU:
*» Dexamethasone plus IV tocilizumab (Blla)
= if IV tocilizumab is not available or not feasible to use, IV
sarifumab can be used (Blla),
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Antibiotic prescribing in patients with COVID-19: rapid

review and meta-analysis

Bradley J. Langford < = « Miranda So « Sumit Raybardhan « ... Duncan Westwood - Nick Daneman

Derek R. MacFadden « Show all authors

* Review of 154 studies involving 30,623 people with COVID-19
* Antibiotics prescribed in 75%, more common with critical illness
* Bacterial co-infection identified in 8.6%

* IDSA guidelines: “There are inadequate data regarding the use of
empiric antibacterial agents in patients with mild or moderate COVID-
19. Most guidelines recommend against use of empiric antimicrobials
in patients admitted to the hospital with non-severe COVID-19.”

Langford BJ, et al. CMI 2021. opencriticalcare.org/covid-dashboard

Questions to consider — Now with answers

* Where is she in her clinical course? Start of inflammatory stage
* What is the preferred diagnostic test? PCR

* What treatment should she receive?
* Antibiotics Usually not indicated — stop early if cultures negative
* Monoclonal antibodies? No — but if antibody negative, likely soon
* Remdesivir? Yes
* Dexamethasone? Yes
* Tocilizumab? Not unless headed to ICU
« Baracitinib? Same as tocilizumab, or alternative to dexamethasone
* Ivermectin? No

* How will outpatient therapy potentially change in the future?
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Ivermectin

* Antiparasitic agent with
marginal in vitro activity
against SARS-CoV-2

* Some (not all)
observational studies and
unpublished RCTs show
benefit in prevention and
treatment

* Not recommended in NIH
or IDSA guidelines except
in clinical trials

* Extensive off-label
prescribing in certain
regions

* Several well-designed
clinical trials ongoing

A U.S. FDA©

e Alliance

| You are not a horse. You are not a cow. Seriously, SSNEE
a ABOUT P yla”. Stop it-

Lifesaving proto/

Latest Develop:

[weeky upaste BE ~ Why You Should Not Use Ivermectin to Treat or Prevent COVID-19

Patients’ Rights
Hospitals to Treq
Ivermectin.

rming

Selected Therapies for COVID-19 13(

* Inpatient

* Antivirals
* Monoclonal antibodies
* Remdesivir

* Immunomodaulators
* Dexamethasone
* Tocilizumab
* Baricitinib

* OQutpatient
* Monoclonal antibodies
* Fluvoxamine
¢ Budesonide, ciclesonide
* Molnupiravir
* Colchicine
* Metformin
* Vitamin D
* lvermectin
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Case outcome

* Received remdesivir loading dose and dexamethasone in the
emergency room
* Baseline nucleocapsid antibody: positive

* Also received ceftriaxone and azithromycin — stopped after 2 days

* Treated 5 days of remdesivir then discharged home; dexamethasone
stopped at discharge

» Advised to seek immunization after complete recovery

My ‘Long Co:is’ Nightmare:
Still Sick After 6 Months

A Times reporter caught the coronavirus during the New York
City outbreak last April. But the acute phase of the illness was
just the beginning.

NY Times, Jan 21, 2021




" “Long covid” in primary care

Management of “Long COVID”/PASC

¢ Post-Acute Sequelae of SARS-CoV-2 infection — PASC
¢ Pathophysiology not clear

¢ Must distinguish between non-specific symptoms (e.g.
SOB, fatigue, neurocognitive “brain fog”) and serious
complications (e.g. VTE, heart failure, pulmonary
fibrosis)

* For fatigue: graded exercise program based on degree
of symptomatology with cardiology clearance if known
cardiac sequelae

* Mental health support

Greenhalgh et al. BMJ 2020. 370

Question regarding post-COVID-19 syndromes

* How common are post-COVID symptoms?
* How should we evaluate such patients?

* What tests should we order?

* How should they be managed?

February 23, 2021

NIH launches new initiative to study “Long
COVID”
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Take-home points: Inpatient management of
COVID-19

* All symptomatic patients:
* Remdesivir, started as soon as possible
* No need to give full 5-day course if recovery is rapid
* No benefit if started “too late”
* (Coming soon — monoclonal Abs if antibody negative on admission)

* Patients requiring oxygen:
¢ Dexamethasone added to remdesivir
* Baricitinib if dexamethasone contraindicated

* Patients about to require, or soon after requiring, ICU care:
* Add tocilizumab or baricitinib

* (Sarilumab may be used if tocilizumab is unavailable; tofacitinib if baricitinib
unavailable)
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