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COVID-19 and Sickle Cell Disease (SCD)

* SCD as an at-risk population

* Complications reported in SCD

e Results of an international registry for SCD patients
* My (limited) experience as of July 25, 2020

* Resources for patients from the SCDAA




* A new virus called SARS-CoV-2, or just coronavirus
* SARS-CoV-2 causes Coronavirus Disease 2019 (COVID-19)

* Signs and Symptoms:
COVI D 19 . * Flu-like symptoms: fatigue, muscle or body aches,
- . headache, fever, chills, pharyngitis, runny nose
. . * New loss of taste or smell
W h at I S It? * Gl symptoms: Nausea, vomiting, diarrhea
* Respiratory symptoms: cough, dyspnea, pneumonia
W h at a re t h e (acute respiratory distress syndrome, ARDS)

* Hyperinflammatory state, cytokine storm (multisystem
symptoms?

hyperinflammatory syndrome, Kawasaki-like, in
children), IL-6, TNFa

 Thrombosis (DVT), pulmonary embolism (PE)

e Coagulopathy (elevated D-dimers, thrombocytopenia),
with not much PT/PTT changes

* Lymphopenia

In blue are complications of greatest mortality




COVID-19 could potentially cause severe
complications in sickle cell disease (SCD)
because...

(1) Individuals living with SCD suffer from hyperinflammation
(2) Individuals with SCD are at higher risk of deep venous thrombosis

(3) Individuals with SCD are immunocompromised due to auto-
infarction of their spleen or surgical splenectomy

(4) Individuals with SCD often have comorbidities and secondary organ
dysfunction that can put them at risk of significant morbidity and or
mortality




Cancer

CDC ConSiderS Chronic kidney disease

Chronic obstructive pulmonary disease

SCD d h|gh‘r|5k . Immunocompromised state from solid organ

transplant

COnd |t|0n fOr . Obesity (BMI of 30 or higher)
severe i”ness . Serious heart disease (heart failure, coronary

artery disease, cardiomyopathy)

from COVID'19 . Sickle cell disease

. Type 2 diabetes mellitus

AINC
CDC

. CDC 24/7: Saving Lives, Protecting People™

Centers for Disease Control and Prevention
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Current literature of COVID-19 and SCD
33 publications as of July 24, 2020

134 cases (children and adults)

Treatment
Most common presentation: Pain, ACS.
Pain (VOC) may be the only presenting
symptom (trlggfered by COVID-197), e Severe ACS treatment: exchange
ig’{“et'mes NO Tever (Al-Hebshi A, PBC 2020 Jul transfusion, dexamethasone (watch for
Pulmonary embolism and severe ACS rebound pain/ACS), Antibiotics
Pregnancy: trigger severe VOC, ACS (Justino * Antiviral Treatment: remdesivir,
C. Hematol Transfus Cell Ther . 2020 Jun 18) hydfe*yehlefaqﬂrﬁe
Labs: worse anemia, lymphopenia, T . : , :
cytokine levels (IL-6, T CRP, 1 D-dimers Cytokine storm: anakinra (human
ICU admission and Mortality: more interleukin-1 receptor antagonist, IL-
common among older patients and with 1Ra -(Appiah-Kubi A. et al, Br J Haematol 2020 Jul 11),

severe disease (age >45 years - Arletetal.
Lancet Haematol. 2020 Jun 18;52352)

tocilizumab (anti-human IL-6 receptor
) monoclonal antibody)



Tocilizumab (anti-human IL-6 receptor monoclonal antibody) 8 mg/kg for severe ACS

45 yo HbSS (images at presentation) De Luna G. et al. Am J Hematol . 2020 Jul;95(7):876-878.
16 yo HbSS with ACS and PE and very high IL6. Odievre MH. et al. Am J Hematol. 2020 Aug;95(8):E192-E194.




Complications of COVID-19 in people with SCD

SARS-CoV-2 Thrombo-embolism

End-organ damage

Hemolysi

Tissue ischemia

Pneumonia causing hypoxia, shunting  Acute chest syndrome Nephropathy

Vaso-
occlusive crisis

MAarvm~al DDA~ Cinlklad DD~

Sahu et al., British Journal of Haematology, Volume: 190, Issue: 2, Pages: €86-e89, 23 May 2020.



International Registry for COVID-19 in SCD
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REGISTRY
. REGISTRY ° \ Surveillance Epidemiology of Coronavirus
°
\ Surveillance Epidemiclogy of Coronavirus (COVID-19) Under Research Exclusion
® o (COVID-19) Under Research Exclusion
Reporting of COVID-19 cases in SCD globally
This form is to be completed by a health care professional caring for a patient with sickle cell disease
and documented coronavirus (COVID 19).
Case Locatlo n S e Wo rl d Please report only confirmed COVID-19 cases, and report after sufficient time has passed to observe
[ canaco | ? the disease course through resolution of acute illness and/or death.
@ RI
Fields marked with a red asterisk (*) are required.
AN
If you have any questions, please contact us at: covid.sicklecell@mcw.edu.
[ Swizertans | Reporter Information
=== ®

? Biack Sea Name of reporter *
L ‘ ES

Email address of reporter *

 onar |
e f ph d fi ki ]
Name of physician providing care for Sickle Ce
e disease *
O
Name of center/practice providing care for Sickle Cell
m ' disease *
(]

b 8ing

©2020 Miroson Corparation Terms

Patient Information

Age, in years *

Panepinto J. et al. Emerg Infect Dis. 2020 Jul 8;26(10).
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As of July 17, 2020 o st i
Age Distribution

33% children

Number of Cases

Sex |II||“I|||III‘|||| Illl 1%F T
30 40 50 60 70

® Female ® Male ® No Answer ® Other
Age (Years)

1.15% Race & Ethnicity Distribution

Ethnicity ® Hispanic/Latino ® Not Hispanic/Latino ® Not Reported ® Unknown/Chose not to Answer

44.62%

Number of Cases

53.85%
Black/African Other Asian

American

Race Category




Sickle Cell Disease Type (% of Total)

® Hgb SS disease ®Hgb SC disease ®Hgb S beta + thalassemia ® Hgb S beta zero thalassemia

4.63%
502% —

20.85% —

~—69.50%

SCD Symptoms in Previous 3 Years

Unknown

@®Yes & No

Acute Chest Pain: ED Treat Pain: Priapism
Episode and Release  Hospitalization
Visit
SCD Home Medication Use Average Standard Deviation

Med Status @Taking @ Not Taking

Crizanlizumab

Glutamine EXERD

Hydroxyurea 48.08%

Penicillin 14.23%

Voxelotor

0 20% 40% 60% 80% 100%

ES

Pain: Hospitalization

7.99 9.11
Pain: Treat and Release ED Visit
8.76 16.34
Acute Chest Episodes

2 2




Children

Comorbidities in Patients over 18 years old Comorbidities in Patients 18 Years Old and Younger

@®Yes ®No @®Yes ®No

ADHD
Asthma REYALH

Anxiety/Depression

Cancer Asthma

g Celiac Disease
Cardiovascular D...

Current Cigarette Smo...

Chivonic LIvertbis:. Current Use of Other T...

Developmental Delay/L...

Diabetes

Current Cigarett...
9 Headaches

Current Use of O... Kidney Disease

Obesity
Diabetes .
Seizure Disorder

Hypertension Sleep Disturbances

Stroke

Other Chronic L...
Thyroid Disease




Symptoms during COVID-19 Infection

®Yes ©“No Unknown

58.85%

30.00%

- £ } 3 ) C , : -
()

What are the most

common complications
of COVID-19 in sickle cell
disease?

Pain and Acute Chest
Syndrome are the most
common complications

RRRRRRRR

® « (COVID19) Under Research Exclusio



oxychloroquine
) ]

COVID-19 Treatements - Medication Use

®Yes ®No

Azithromycin
Corticosteroids
Heparin 30.64%
14.04%
Lopinavir
Plasma
Remdesivir

Tocilizumab

Heparin Use

® Therapeutic @ Preventative

76.92%

of Cases

COVID-19 Interventions

®Yes ®No

Not Reported

82.31%

65.77%

Average Transfusion Type

Hospital LOS

Exchange Transfusion @ Simple Transfusion

7.83




Disease Severity

3.85%
7.69%

Patient Death

6.15%

® Mild

® Moderate

® Severe

©® Asymptomatic
® Critical

Unknown

®No
®Yes

® Unknown

Symptom Resolution

15.00%
4.62%
®Yes
®No

® Asymptomatic

11.15%

® Resolution Unkno...

Number of Patient Deaths

16

What's the
mortality from
COVID-19?

6% of people with
SCD died of
COVID-19 (1 child)

Compared general
population:

US 3.5%

Brazil 3.7%



Combination dose-escalated hydroxyurea and transfusion: an approach
to conserve blood during the COVID-19 pandemic

Start hydroxyurea Continue transfusions per
20 mg/kg/day transfusion volume protocol
l>7 weeks at dose l
T hydroxyurea 5 mg/kg Pre-transfusion  Transfusion
to achieve HAT-TD Hb (g/dL) volume (mL/kg)
defined by either:
ANC <4,000/uL =8.9 (5
—or- 9.0-9.9 10-12
pre-transfusion 10.0-10.5 7-8
Hb >10 g/dL and HbS >30% >10.5 =54
if pre-transfusion Hb >11 g/dL and HbS >45%
! hydroxyurea 5 mg/kg, RBC exchange

Nickel R. et al. Blood, 2020.

. American Society o- Hematology

Helping hematologists conquer blood diseases wor Idwide

Copyright © 2020 American Society of Hematology




CHAM Anticoagulation Protocol for COVID Positive Patients 7 Years and Older

Baseline labs: D-Dimer, PT/PTT,
Fibrinogen, Anti Thrombin, CBC,
BUN/Cr. Repeat QOD

—

Continue Thromboprophylaxis**

LMWH prophylaxis dosing by age

+ < 2 months: 0.75 mg/kg/dose every 12
hours

* > 2 months: 0.5 mg/kg/dose every 12
hours

Obese patients: > 120 kg or BMI > 30

* 0.5 mg/kg/dose every 12 hours

= BID dosing

*  Maximum dose 150 mg

Patients with CrCl < 30

= 0.5 mg/kg once a day

Target LMWH level 0.2 — 0.4 units/m|
*= Check level 4-6h after 3 dose

If < 7 Years
4 extremity Dopplers if D-Dimer > 5
CTA if 05 > 5LNC

V11 S22/1NN

Meets criteria for thromboprophylaxis?
Platelet count >50,000

Hb >8.0g/dl or has been stable at a low level
No evidence of bleeding or recent Hb decrease of >2g/d|

Mo pending surgery
Abnormal PT/INR or PTT is not a contraindication to

prophylaxis

NO

)

Wkl -

YES l

D-Dimer > Sug/ml OR

0, > 5L NC, NRB, HFNC,
Intubation

D-Dimer < 5 ug/ml
AND 0O, <5LNC,
OR Under 7 Years

Place
thromboprophylaxis
orders (see left**)

then follow algorithm

Post Discharge: Continue anticoagulation for

2 weeks

Patients < 40 kg:

* DfC home on their prophy or treatment
dose of LMWH

Patients > 40 kg: D/C home on Apixaban

= Prophy: 2.5 mg orally BID

= Treatment: 5 mg orally BID

Patients should have any needed imaging
before discharge.

I —

Peds:718-741-2342.  Adults: 718-920-4137

Disclaimer: Algorithm not yet validated

The
Children’s
Hospital

at Montefiore

E-consult to Peds Heme Team

Increase to Therapeutic Anticoagulation
4 extremity Dopplers if D-Dimer > 5

CTA If O, > 5LNC
Consider e-Consult Peds Heme Team
INR > 1.4, Fibrinogen < 150, Platelets < 100k

Therapeutic Anticoagulation

LMWH dosing by age
» <2 months: 1.5 mg/kg/dose every 12 hours
* > 2 months: 1.0 mg/kg/dose every 12 hours

Obese patients: > 120 kg or BMI > 30
+ 1.0 mg/kg/dose every 12 hours

* BID dosing

+ Maximum dose 150 mg

Patients with CrCl < 30
+ 1.0 mg/kg once a day

Target LMWH level 0.6 — 1.1 units/m|
* Check level 4-6h after 3™ dose




My experience at St. Jude

17 children

Age ranged 9 months to 17 years
Most mild symptoms
3 admissions (1 to the ICU)

Most common signs/symptoms:
* Fever
* Pain crisis
 Headache
* ACS
* Pharyngitis

Single case to the ICU:

Respiratory distress 6 days after onset of
COVID-19

Rapid deterioration once tachypnea
ensued

Exchange transfusion given on D1

Dexamethasone 6 mg |V/day (gave only

5 days owing to risk of rebound
pain/ACS)

Remdesivir ordered by not given due to
improvement with exchange transfusion

Enoxaparin (D-dimer >20 mg/mL)



Resources for patients
with SCD

SCDAA

sicklecelldisease.org

Lifestyle Adjustments

During this time, you may feel
anxious. However, you do have
control over what you do!

Helpinispsy

/ Meditate*

REMEMBER

KEEPASAFE o

DISTANCE... ‘

e

Read a Book

~

9,

Fl= (=07

Exercise at Home

]

B There are apps to help you learn to meditate.

3

Social Adjustments & Response to COVID-19

COVID-19, also known as

.. Advice for People with Sickle Cell Disease & SCD Families

Coronavirus, is a new respiratory iliness that

can be very serious.

We all need to do our part to protect

ourselves and others, so the virus does not

spread.

WHAT GAN YOU D02

WEAR A MASK - When in public
to reduce the spread of the
virus.

PHYSICAL DISTANCING - Avoid close
contactwith others to reduce the
spread of

N

Group Gatherings
Sleepovers
Playdates

Visitors to your Home

Constantly Watching the

s

- Visit Grocery Store
Q” Get Take Out
Pick Up Medications

Ui Mass Transit Systems

(keepyourdistance, avoid
touching surfaces)
= r Traveling

SYMPTOMS
MILD SEVERE

Shortness of High Fever

breath
Severe

Dry Cough Respiratory
Disease

Mild Fever

Change in Pneumonia
taste or smell
sensations

FREQUENT HAND WASHING -
At least 20 seconds

with soap ] .

and water.

L CALL w
V] YOUR
PROVIDER - Ifyou
have symptoms.

Yard Work

PlayinyourYard
Clean outa Closet
° Read a Good Book
& Listento Music
— Cooka Meal
Family Game Night
Group Video Chats
Stream a Favorite Show
Check on a Friend
Check on Elderly Neighbor
(froma distance)
Virtual Religious Service

(""

SCDAA is committed

to helping families

gel through this =
health crisis. {0)

Sickle Cell Disease
Association of America
7240 Parkway Drive
Suite 180

Hanover, MD 21076

admin@sicklecelldisease.org
410.528.1555



~2 Centers for Disease Control and Prevention

g % . CDC 24/7: Saving Lives, Protecting People™

Hemoglobin disorders such as sickle cell disease and thalassemia

Having sickle cell disease (SCD) increases your risk for severe illness from COVID-19. Having other hemoglobin
disorders, like thalassemia, may increase your risk for severe illness from COVID-19.

Actions to take

Ask your healthcare provider about telemedicine or remote healthcare visits, and know when to go to the
emergency department.

Work with your healthcare provider to manage medicines and therapies for your disorder (including hydroxyurea,
chelation therapy, blood transfusions, and prescriptions for pEin management) and any other health condition you
may have (such as diabetes, high blood pressure, and arthritis).

If you don't have a healthcare provider, contact your nearest community health center [4 or health department.

Try to prevent vaso-occlusive episodes or pain crises by avoiding possible triggers.

Review CDC's healthy living with SCD guide or our healthy living with thalassemia guide for tips to help you stay
healthy.

Find SCD resources and thalassemia resources to help navigate care and increase knowledge and awareness of SCD
and thalassemia.

Let friends and family know about the need for healthy blood donors.




N o ks wibheE

ighlights of management of COVID-19

iIn SCD

Most cases do well, those who with worse course usually adults

Pain and ACS main complications

ACS - exchange transfusion quickly, tocilizumab may also have benefit
Prophylactic anticoagulation if hospitalized, monitor D-dimer

Add hydroxyurea to reduce blood utilization

Cytokine storm — consider tocilizumab or anakinra

Pregnancy - expect more severe pain events and other complications






Extra slides




What should | do about
School this fall?

* Many schools offering choice: distance learning
(online) versus in-person

* Chose based on:
* What works best with your schedule

* If you chose in person, ask how school is
preparing: how many kids in the classroom?
How will the school be cleaned? Will kids and
school staff be required to wear a mask? Will
kids be kept in small cohorts? Will kids and
staff have breaks for hand washing
frequently?

There is no right answer and whatever vou
chose will be the right thing for your child!




» Steroids seem to be very helpful, but may cause
How do we side effects in people with sickle cell disease

treat infection (rebound pain — about 7 days after using i)

* Hydroxychloroquine (anti-malarial): does not

with COVID-19 work to prevent infection if you got in touch
, with a person with sickle cell disease (not a
IN a Person prophylactic medicine). Probably not a good

medicine too treat COVID-19 either.

Wlth SICkle Ce”  Remdesivir (antiviral): does not reduce

d ise ase P, mortality from COVID-19, but shortens duration
' of disease




How can do you prevent COVID-19 in a
person with Sickle Cell Disease?

* Wash your hands frequently for 20 seconds
e Use a hand sanitizer that contains at least 60% alcohol

* Wear a cloth mask
 Distance from others by at least 6 feet (avoid crowds)
* If someone in your house has COVID-19, keep separate rooms

e Cover coughs and sneezes

* Clean and disinfect surfaces (door knobs, light switches, phones, etc.)
— bleach and water is fine




What about a vaccine for COVID-197

* Vaccine: none yet
e >100 being tested

 Moderna (Cambridge, MA) and University of Oxford, UK are the
front runners (in phase Il and lll clinical trials)

* Both are genetically engineered vaccines: tells your body to make
parts of the coronavirus, and your immune system recognizes and
produces antibodies




But, is one of the most important factors:

NATIONAL CENTER FOR HEALTH STATISTICS (NCHS) MORTALITY REPORTING SYSTEM
Coronavirus Disease 2019 (COVID-19)-Associated Hospitalization

Surveillance Network (COVID-NET)
DATA THROUGH WEEK ENDING JUNE 6, 2020

550
440
330

220 |

100,000 population
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