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How Clinical Trials Changed Sickle Cell Care
Major clinical trials like PROPS, MSH, BABY HUG, and STOP shaped sickle cell treatment by proving 


that penicillin, hydroxyurea, and transfusions could reduce complications and save lives.

Why Clinical Trials Matter 
for Treatment Options

Many sickle cell treatments are available because 

of clinical trials. From penicillin to hydroxyurea to gene 

therapies, research continues to expand treatment 

options and improve your care and quality of life.

PROPS showed that preventive penicillin reduced life-
threatening infections in young children with sickle cell 
anemia, helping make it standard care.

But first...

What is a clinical trial?


Why do clinical trials matter?


Testing approaches: Studying possible benefits and risks.

Reducing complications: Finding better ways to manage 
pain and disease-related complications.

Expanding options: Creating more treatment options, 
including medicines, procedures and gene therapies, for 
people with limited treatment options.

Shaping care: Providing evidence that can guide everyday 
sickle cell care to improve quality of life for those impacted.

A clinical trial is a research study in which people 
receive a medicine, procedure, or care approach. 
Researchers study its effects, possible benefits, 
and risks. Each trial includes independent review 
and safety monitoring.

Clinical trials can answer questions that change 
sickle cell disease (SCD) care by:


The History:

In the 1980s, researchers tested whether penicillin could 

prevent serious infections in young children with sickle cell 

anemia. PROPS confirmed this benefit. PROPS II found that 
eligible children could stop penicillin at age 5. U.S. guidance 
recommends penicillin until age 5, with longer use in some cases.

PRophylaxis with Oral Penicillin Study (PROPS): A multicenter 
clinical trial conducted in the 1980s that tested whether giving 
young children with sickle cell anemia daily penicillin could 
prevent serious infections. 


The trial enrolled 215 children; about half received penicillin 
and half received placebo.

Daily penicillin cut serious pneumococcal infections by 
84% versus placebo.

With these findings penicillin became standard care for 
young children with sickle cell anemia.


PROPS II: A follow-up study that looked at how long to continue 
giving penicillin to children. PROPS II tested stopping penicillin at 
age 5 in children with sickle cell anemia. It found no significant 
rise in serious infections among eligible children who stopped.



Multicenter Study of Hydroxyurea in Sickle Cell Anemia (MSH) 

and Pediatric Hydroxyurea Phase III Clinical  Trial (BABY HUG)

    Hydroxyurea Not only did PROPS lead to a new standard of care, but it also 
strengthened the case for universal newborn screening in 


the U.S. Early diagnosis allows babies with sickle cell anemia 

to start penicillin and lower their risk of serious infection.

MSH and BABY HUG showed that hydroxyurea reduced 
pain and other complications in adults and very young 
children with sickle cell anemia, making it a foundational 
sickle cell treatment.

Selected Recent U.S. FDA Approvals

👶🏾
Today, hydroxyurea is a standard sickle cell treatment for many 

people with sickle cell disease. It can reduce pain and other 
complications and helps protect organs.

Clinical trials supported approvals for:

L-glutamine oral powder: Approved in 2017

Crizanlizumab: Approved in 2019 

CASGEVY and LYFGENIA: gene therapies approved in 2023

CASGEVY: Approval expanded in 2026 to children age 2 years 
and older with recurrent pain crises.

The History:

Hydroxyurea was first used to treat cancer. In the 1980s, 
researchers began studying it for sickle cell anemia because it 
raises fetal hemoglobin, a type of hemoglobin that helps reduce 
sickling. MSH studied adults, and BABY HUG studied infants.

What MSH and BABY HUG found:



Multicenter Study of Hydroxyurea (MSH): This trial 
showed that adults with sickle cell anemia and frequent pain 
crises who took hydroxyurea (HU) had fewer pain crises, 
acute chest syndrome episodes, and transfusions. The trial 
supported the U.S. approval of HU for adults in 1998.


BABY HUG: In infants 9 to 18 months old, hydroxyurea 
reduced pain, dactylitis, hospitalizations, and transfusions. 
These and other pediatric data supported U.S. approval 
for children age 2 and older in 2017.

STOP showed that regular red cell transfusions reduced 
first-stroke risk by more than 90% in children with sickle 
cell anemia and abnormal TCD results, making stroke 
screening and prevention standard practice.

The History:

Before STOP, researchers knew TCD could identify children with 
sickle cell anemia at high stroke risk, but they did not know 
whether regular transfusions could prevent a first stroke. STOP 
began in 1995 to answer that question.

What STOP and STOP II found:



STrOke Prevention Trial in 
Sickle Cell Anemia (STOP):

STOP used transcranial 
Doppler (TCD), an ultrasound 
that measures blood flow in 
the brain, to find children at 
high risk of stroke. Regular 
transfusions reduced their 
chance of a first stroke by 
more than 90%.

STOP helped make TCD screening and regular transfusions 
standard stroke-prevention care for high-risk children 


with sickle cell disease.

🧠
STOP II: When transfusions 
were stopped after TCD 
results returned to normal, 
STOP II showed that some 
children developed abnormal 
results again or had a stroke. 
This finding supported 
continued transfusions 

and monitoring for children 

at high risk.
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