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Sickle Cell Disease: Across the Lifespan

Learning Objectives

1. Identify key improvements in the management of sickle cell disease for children

2. Express the challenges encountered in care of adult patients with sickle cell
disease

3. Distinguish the unique features of pregnancy in women with sickle cell disease

4. Discuss the impact of appropriate medical management on health and quality of
life in patients with sickle cell disease

5. Describe the current state of medical management of sickle cell disease

6. Describe future therapies that may impact the care of sickle cell disease
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An Historical Perspective
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An Historical Perspective

Median survival for
Dr. Herrick described Median survival for .
sickled red blood cells in people with SCD was people with SCD was
a dental student from 42 years for men and 38 years for men and
Grenada 48 years for women 42 years for women
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Dr. Pauling distinguished o ©
sickle hemoglobin from Dr. Scott described

typical adult hemoglobin >95% of children survive

sickle cell disease as a to their 18th birthday
Drs. Beet and Neel identified the "disease of childhood.” \c,/
single amino acid substitution on N
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What changed
for children?

1975-1985: Newborns
screening positive for sickle
cell disease were incorporated
into a comprehensive sickle
cell center




Contributions to child health

PROPS Trial (1988) Vaccines against
Penicillin prophylaxis is effective in encapsulated bacteria

preventing pneumococcal sepsis

STOP Trial (1998) // BABY HUG Trial (2011)

Transcranial doppler ultrasound Hydroxyurea safe and effective in
screening for stroke and chronic children
transfusions to prevent primary stroke
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Living to Adulthood
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Sickle Cell Trait and Disease: The Numbers




Chromosome 11

)

Valine == Glutamine

Genetics of

SCD

Autosomal Recessive

S

Must have two abnormal
copies to result in disease

Genotypes

AA: "Normal" hemoglobin
= &
AS: Sickle cell trait
= &

SS: Sickle cell disease

[l

Other beta globin traits:

C trait (AC)
B trait (AR°)
B trait (AB”
<
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My partner has sickle
cell trait. Is it possible
for us to have a baby

with sickle cell
disease?




Testing for sickle cell disease

Newborn Screen

Pros: early detection,
most beta traits and
disease states detected

Cons: misses beta thal
traits

Hemoglobin Profile

Pros: most hemoglobin
traits and disease states

detected

Cons: should be run >6
months of age;
inaccurate after
transfusion

&)

Genetic Testing
Pros: able to give exact
variant for complex cases

Cons: expensive, results
take weeks-months

Sickle Dex

Pros: I'm not sure

Cons: does not
differentiate between
S trait and disease,
only detects S
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Peripheral Blood Smears

~

http:/limagebank.hemétology.org/imagels666/normal
-peripheral-blood-smear-1?type=upload

Normal

10 pn

http://dx.doi.org/10.1016/S0140-6736(10)61029-X
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Morbidities in Adulthood

Age 25:
second stroke peak

Acute Chest
Pulmonary Hypertension

Functional
Hyposplenia

Septecimia:11%

PHTN:3%

Heart Disease:2%

At lE

Liver Disease:6.5%

PE:5%

Left Ventricle
Dysfunction

€3

Renal Failure
Decreased Epo

Organ Ischemia
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Reproductive Health

Increased risks with Pregnancy in

Women with SCD
" L] L] " IE.
@ Limited contraceptive options
10
@ Safety of medications during "= .
pregnancy largely unknown 5
2 5x 3x 3
@ Role of transfusions during pregnancy .
IS unclear )
° :::;f:lii?;npsm IUGR @ Pre-term Delivery

Oteng-Ntim E. Pregnancy in women with sickle cell disease is associated with risk of maternal and perinatal mortality and severe morbidity. Evid Based Nurs. 2017



-); ¥ Neonates

4x risk of stillbirth

Neonatal
alloimmunization due
to maternal RBC
antibodies




: . Chronic Pain
Psychological distress Activity limitations

Work/School

Cultural beliefs Absenteeism

Poor pain Negative interactions
management with healthcare

Cognitive difficulties Poor coping skills
Treatment with opioids
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How do you know if someone is in pain?




How do you know if someone is in pain?

>

Gross visualization Laboratory or imaging Verbalization




What is chronic pain?

"...pain standing in my
way of doing
sumethlgg | want to
0."

"I'm still fighting
depression all the
time."

"| would love to be

working, driving a

car...have what reqular
folks have...a family, get
married."

"l changed doctors...with
the hopes of finding
someone who would
listen to my symptoms
and do more than just
throw pain medicine at
me.

Porter, JS, et al. Pediatric transition to adult care: Perspecitves of young adults with sickle cell disease. Journal of Pediatric Psychology. 2017.
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Managing Chronic Pain

[ Individual Factors] [Pharmacotherapy] [ Psychology ]

Knowing personal triggers Opioids may not be part of a Recognizing and treating

Sites of previous pain events chronic pain treatment plan underlyingndﬁgtr:ssion or

[Utilizing Healthcare] [ Lifestyle ] [ Connections ]

Positive interactions with Maintaining productive and Talking with others who
orimary and emergency active lifestyle manage their chronic pain

providers Baylor



Addressing the Stigma

Healthcare provider perceptions and
treatment influence outcomes in SCD

@ Education is the key

As little as 90 minutes of education for
pediatric residents improved empathy for SCD

@ Opioids and addiction

1998-2013
Non-SCD: Mortality rates due to opioids increased by 350%
SCD: No increase in mortality due to opioids

%
Texas Children’s
Hospital’




Emergency Department (ED) Visits
Among People with Sickle Cell in California, 2005-2014

<1 3 3 1
average vist average visits average visits average visit
per year per year per year per year

o Vil

17-39 years

%

40-59 years 60-80 years

cdc.gov/nchddd/sicklecell/documents/Sickle_Cell_Providers.pdf



The Adolescent and Young Adult
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Platt OS, et al. Mortality in sickle cell disease. N Engl J Med. 1994



SCD Related Mortality in the US (1999-2009)
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Pediatric Blood & Cancer, Volume: 60, Issue: 9, Pages: 1482-1486, First published: 23 April2013, DOI: (10.1002/pbc.24557)



Comprehensive Care Model

NIH recommends: 1 physician, >1 APP,
a health educator, and a medical social

I__ worker at a facility with lab/radiology
[— services and a 24-hour blood bank

:
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A national poll in 2016 found that ___% of primary

care providers were comfortable in treating sickle
cell disease?

A. 5%

B. 20%
C. 40%
D. 60%
E. 80%




A national poll in 2016 found that % of primary
care providers were comfortable in treating sickle
cell disease?

A. 5%

B. 20%
C. 40%
D. 60%
E. 80% 20%




1 reatments 1or ouuv
Hydroxyurea (Hydrea®) Voxelotor (Oxbryta™) Crizanlizumab (Adakved®)

Pros: Cons: Pros: Cons:

-minimal side -requires lab -once daily oral -expensive
effects monitoring -no lab monitoring -moderate side
-once daily oral -variable response -long-term use effects

Pros: Cons:

-quick infusion -requires monthly
-once monthly infusion visits
dosing -expensive
-well-tolerated

-preventative being monitored
-cheap

-long-term use
studied

-long-term use
being monitored

FDA approved: = 18 years in 1998 FDA approved: = 12 years in 2019 FDA approved: > 16 years in 2019
=2 yearsin 2017

Others

L-glutamine (Endari®]: FDA approved =5 years in 2017
Rivipansel (GMI-1070): failed to meet primary endpoint in Phase 3
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Effects of Hydroxyurea

al.org/content/115/26/53007sso-checked=true

http://www_bloodjourn




Future Directions

@ Improving therapies for prevention and
treatment of complications

Tackling the global burden of sickle cell

@ Improving outcomes of stem cell transplant

7%
Texas Clﬁp\;
Hospital

Perfecting gene therapy




yourself and others on the impact
that appropriate medical management can

have on patients’ quality of life and health
status.

O

other providers in your community
who are interested in sickle cell disease
and keep lines of communication open.

O

current and updated options for
treatment of sickle cell disease.

o

your patients on their disease,
their pain management strategies, their
goals for care

for the patient with sickle cell disease.




Resources

American Society of Hematology Guidelines (2019):
https://www.hematology.org/Clinicians/Guidelines-Quality/Guidelines.aspx#scd

National Heart, Lung and Blood Institute Guidelines (2014):

https://www.nhlbi.nih.gov/health-topics/all-publications-and-resources/evidence-
based-management-sickle-cell-disease-expert-0

Center for Disease Control Fact Sheet for Emergency Room:
https://www.cdc.gov/ncbddd/sicklecell/documents/Sickle_Cell_Providers.pdf

Nursing implications for Sickle Cell Disease:
https://www.cdc.gov/ncbddd/sicklecell/documents/Sickle_Cell_Providers.pdf
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Thank You

Thank you for your attention and staying until the end.
Please stay safe and healthy.

Please feel free to email me for any questions at
sekirk@bcm.edu.




