
ECHO conference 9-2-2020

Northern Virginia Pediatric Sickle Cell Program

Experience with Hydroxyurea Implementation 
starting in infancy, in a Community Practice

Team:
Elizabeth Yang, physician
Robin Dulman, physician

Angle Lewis, NP
Noravy Briere, NP

Bailey Notarangelo, nurse educator & coordinator



Question:

If you start Hydroxyurea in infancy, 
maximize Hydroxyurea therapy, 
maintain good compliance with sickle cell care continuously, 
how well can you do?



Methods – HU treatment

1. Parents of babies with Hgb SS or Hgb S beta0  were educated 
about HU at the baby’s first clinic visit and were informed about 
the plan to start HU at ~9 months of age.

1. HU started at 20-25mg/kg/day, increased monthly up to 
35mg/kg/day, or MTD (ANC 1000, plt 80)

1. HU monitoring visits q2 months. Hgb F checked at every q2 
month visit. 

1. HU dose titrated to achieve goal of Hgb F 30% as much as 
possible.

1. If non-adherent, patients were brought back to clinic monthly 
until adherence established. 



2011 –

Longitudinal database
q6 month data capture for each patient
Follow each baby as he/she grows

Methods – Prospective data collection















Methods – Analysis

Inclusion criteria:
1. Hgb SS/Sbeta0 born since January 2011
2. Continuously on HU since infancy (starting 9-12 months of age)
3. Continuously followed in the No Va peds sickle cell program
4. At least 2 years of age at the time of analysis (June 2018) to 
allow for at least 1 yr HU treatment

Exclusion criteria:
1. Children who moved to our clinic after age 1 – no verifiable 
historical data

2. Children who did not start HU by age 1

Parameters analyzed:
Hgb, Hgb F
Hospitalizations, ED visits, transfusions



Results – continuous HU therapy starting in infancy
24 children, 95 person-years
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years followed

Results – continuous HU therapy starting in infancy
duration of followup
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Figure 1  Longitudinal Hgb and Hgb F in patients started on HU by age 1

Age at follow-up (years) 0.5 1 1.5 2 2.5 3 3.5 4 4.5 5 5.5 6 6.5 7
# pts w/ continuous f/u 24 24 24 24 19 16 11 11 8 7 6 4 3 3
average Hgb (g/dL)  9.5 10.1 10.7 10.6 10.6 10.4 10.4 10.3 10.1 9.7 9.9 10.6 10 9.5
+ stdev 0.9 0.9 0.8 0.9 1.1 1.3 1.0 0.9 1.3 1.2 1.6 1.5 0.7 1.9
average Hgb F (%) 34.1 28.9 34.1 33.4 32.6 31.5 30.5 30.3 30.5 29 29.1 28.8 27.8 30.1
+ stdev 5.1 4.7 6.6 4.9 6.2 5.3 5.2 4.2 4.9 3.8 6.0 4.0 5.0 4.6
average HU dose 
(mg/kg/d) 0 22.6 23.9 24.2 24.6 25.6 26.4 26.6 27.4 27.1 27.3 25.8 29.3 29
+ stdev   5.2 5.7 4.8 4.8 5.6 5.0 5.0 3.2 4.0 4.3 3.0 2.9 4.6
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21/24 children maintained
Hgb > pre-HU Hgb

15/24 children maintained
Hgb F > pre-HU Hgb F

Hgb range 8.1 – 12.7

Hgb F range 18.6% – 43.5%

HU dose range 15 – 35 mg/kg/d



Results - continuous HU therapy starting in infancy

Total # hosp: 27
Age of hosp: 16/27 during age < 1; 27/27 during age < 3
Hospitalization rate:  0.28/person-year (27hosp/95 person-yrs)

Reason for hosp: fever/infection > splenic sequestration > other
4 pulm infiltrates, no hypoxia, no txf required



Total # ED: 68
Age of ED: 50/68 during age < 2, 60/68 during age < 3
Pts with ED: among age 0-3: 50% pts visited ED each yr
ED rate:  0.72/person-year (68 EDs/95 person-yrs)

Reason for ED: 91 % fever/infection (62/68), 3% (2/68) pain (pre-HU)

Results - continuous HU therapy starting in infancy



Total # transfusions: 5
# pts transfused: 2 
Transfusion rate:  0.05/person-year (5 txf/95 person-yrs)

Reason for transfusion: splenic sequestration

Results - continuous HU therapy starting in infancy



Percent of patients utilizing hospitalizations, ED visits, and transfusions

Results - continuous HU therapy starting in infancy



Conclusions

Starting HU in infancy and maintaining maximal HU therapy continuously resulted in:

maintainence of Hgb > pre-HU hgb in most children, with average Hgb ~ 10

maintainence of Hgb F > pre-HU hgb F in more than half of the children, 
with average Hgb F ~30%

hosp rate 0.28/person-yr, the majority for fever/infection in first few yrs of life

transfusion rate of 0.05/person-yr, for splenic sequestration only

no CNS events

no pain crisis needing medical attention after initiation of HU

no acute chest syndrome requiring transfusion (except after surgery)

no significant change in ED visits, the vast majority of which were for fever



2020 update - continuous HU therapy starting in infancy
  6/2018: 95 person-yrs

8/2020: 124.5 person-yrs

years followed
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Longitudinal Hgb in patients started on HU by age 1

2020 update

2018 averages

2020 averages
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Longitudinal Hgb F in patients started on HU by age 1

2020 update

2018 averages

2020 averages



All children born after January 2011 eligible for HU 
(at least 1 yr old and including those who 

transferred in)
74 children

72/74 on HU

No conditional or abnormal TCD, no strokes

Minimal pain 

Only 1 acute chest (post-op)

Infection/fever is the most common cause of 
hospitalizations and ED visits in younger children

Splenic sequestration now the most common reason for 
transfusion among children on HU



Factors contributing to our outcomes

1. Unified HU message and concerted effort from sickle cell team

1. Start HU message from very first clinic visit

1. Push HU dose to MTD ( allow ANC cutoff 1000)

1. Check Hgb F at every monitoring visit to aim for Hgb F 30%

Message:

Excellent outcomes can be achieved 
even in the community practice setting



Limitations

Small sample size

Skew toward younger children

Single-center study

Big question:

What will happen when this cohort become teenagers?


