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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

. Parents of babies with Hgb SS or Hgb S betaO0 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.

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

. HU monitoring visits g2 months. Hgb F checked at every g2
month visit.

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

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



Methods — Prospective data collection

CCBD Northern VA Sickle Cell Database( IRB Protocol No.: Pro00002745, PI

hEDcap Dr. Elizabeth Yang)

& Logged in as elizabeth_yang
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Longitudinal database
g6 month data capture for each patient

Follow each baby as he/she grows
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= Sickle Cell Disease Category

o Editing existing Medical Record Number 30384544

Event Name: Time point 4

Medical Record Number

Six Meonth Interval Date

Type of Sickle Cell Disease

Comments

Form 5tatus
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e
= Medical History Sickle Cell Related

. Editing existing Medical Record Number 30384544
Event Mame: Time point 4
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Medical history - 5CD related
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~Cancel -
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[ Stroke
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[ Transient Ischemic Attack
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[ Vaso-occlusive pain crisis

[ other

Check All That Apoly
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= Medications - Cancel - |

o Editing existing Medical Record Number 30384544

Event Name: Time point 3

Medical Record Number 30384544
Six Month Interval Date ”201 9-03-13 | Today |
yyyy-mm-dd
® Yes
Hydroxyurea? O No
reset
Hydroxyurea Dose (mg/kg/day) 26.5
ma/kg/day
Hydroxyurea Start Date 2018-07
¥YYy-mm
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Currently on Hydroxyurea? O No
reset
L ) Yes
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reset
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reset
Penicillin Start Date 2017-11
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Currently on Penicillin? O No
reset
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] i
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|_| Ferriprox (deferiprone)
[ Other

None



= Hospitalizations
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* Hematology

o Editing existing Medical Record Number 30384544
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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

TABLE 1 Hemoglobin (g/dL) and fetal hemoglobin (%) of patients on HU by age 1 at 6-month intervals

Years followed

0.5 year 1year 1.5years 2years 2.5years 3years 3.5years 4years 4.5years 5Syears 5.5years 6years 6.5years 7years

Age at HU
Patient Dx M/F prescription Hgb HgbF Hgb HgbF Hgb HgbF Hgb HgbF Hgb HgbF Hgb HgbF Hgb HgbF Hgb HgbF Hgb HgbF Hgb HgbF Hgb HgbF Hgb HgbF Hgb HgbF Hgb HgbF

1 SS M 9months 9 262 105 29 106 303 103 293

2 SS F 1year 105 279 9.6 255 10.2 35.9 10.2 343

3 SS M 9months 74 362 82 261 95 366 93 335

4 SS M 9months 94 345 10 236 109 40 111 333 99 344

5 SS M 1lyear 108 44.6 105 421 11.1 435 11.3 371 11 412

6 SS M 9months 87 322 95 247 9.9 334 101 28 102 306

7 SS F 9 months 106 34 10.7 235 115 26.6 10.6 258 10.9 244

8 SS M 9months 92 384 94 299 98 348 9.7 353 95 287 846 298

9 SS F 10months 10.3 325 11.3 283 113 35 118 34,5 1211 37.2 118 335

10 SS M 9months 9.8 248 104 256 115 269 9.9 28 113 341 112 294

11 SS M 9months 9.2 11.3 328 111 389 112 285 113 328 94 282

12 SS F 11months 10.8 38.3 10.8 258 10.6 315 11 29.1 119 30.3 121 28.6 113 274

13 SS F 11 months 97 374 10.6 298 11.6 326 11 431 116 417 118 37 114 389

14 SS M  10months 87 334 98 31 10.9 386 112 323 105 37.9 106 334 113 328 108 28.9

15 SS M 7months 9.6 395 10.1 262 106 27.6 102 292 89 24 84 18,6 89 211 92 292

16 SS F 9 months 8 334 97 288 10.7 382 10.6 374 106 357 10.2 344 11.3 358 112 40.3 10.6 40.7

17 SS M 9months 9.3 34 104 357 121 419 119 393 116 324 113 33.1 106 318 112 30 8.6 312

18 SS M 1lyear 9.3 10.2 19.9 105 213 95 96 319 105 378 9.6 329 95 303 94 324 10 298

19 SS M 1lyear 9.1 37 9 345 103 339 92 345 88 358 89 339 89 283 89 275 91 271 82 298 87 27.7

20 SS F 6 months 84 234 79 294 85 256 89 295 96 22 95 291 99 284 102 283 9.9 288 91 271 92 339

21 SS F 1year 9.8 388 122 284 113 309 12 315 123 31 115 276 114 258 117 331 127 314 115 346 124 346 123 313

22 SS F 1year 10.2 314 103 305 10 312 99 314 92 21 8.5 26 93 242 10.1 248 9.6 224 9.2 316 89 226 9 238 94 256 8.1 296
23 SS F 1year 10.5 99 31 116 418 117 434 117 43 113 423 116 37 109 268 114 295 112 272 115 341 113 326 108 335 11.7 35
24 SS F 1year 9.1 10.3 294 10.7 36.6 10.6 39.5 10.7 353 10.9 325 9.7 322 9.6 34 94 311 9 228 89 215 9.6 274 99 242 8.7 258

Abbreviations: F, female; Hgb, hemoglobin; HgbF, fetal hemoglobin; HU, hydroxyurea; M, male.



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

Hgb over time
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Results - continuous HU therapy starting in infancy

Table 2 Hospitalizations, treat-and-release ED visits, transfusions in 6-month intervals

age range 005|051])115|152 (225|253 |335 (354|445 )| 455|555 | 556|665 | 657 | total
# Hospitalizations (all) 6 10 2 3 4 2 0 0 0 0 0 0 0 0 27
fever, infections 5 9 2 2 0 2 20
pain 1 0 0 0 0 0 1
splenic sequestration 0 1 0 0 4 0 8
other® 0 1 0 1 0 0 2
# ED visits (all) 7 17 11 15 ] 4 2 2 2 1 1 0 0 0 68
fever, infection 4 13 10 10 4 a 2 2 2 1 1 53
pain 1 1 0 0 0 0 0 0 0 0 0 2
viral* 1 2 1 4 1 0 0 0 0 0 0 |
other** 1 1 0 1 1 0 0 0 0 0 0 4
# transfusions (all) 1 1 0 0 3 0 0 0 0 0 0 0 0 0 5
splenic sequestration 1 1 3 5

other™: 1 cyanotic episode, 1 accidental drug ingestion
viral*: upper respiratory infections, bronchiolitis, gastroenteritis
other**: constipation, laceration, synovitis

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




Results - continuous HU therapy starting in infancy

Table 2 Hospitalizations, fréat-and-release ED visits, transfusions in 6-month intervals

age range 0-05)| 051|115 | 152 | 225|253 | 335|354 | 445 | 455 | 555 | 556 | 6-6.5 | 6.5-7 | total
of of of of o of o] ®
o o] ©
# transfusions (all) 1 1 0 0 3 0 0 0 0 0 0 0 0 0 5
splenic sequestration 1 1 3 5

other®: 1 cyanotic episode, 1 accidental drug ingestion
viral*: upper respiratory infections, bronchiolitis, gastroenteritis
other**: constipation, laceration, synovitis




Results - continuous HU therapy starting in infancy

Table 2 Hospitalizations, tréat-and-release ED visits, transfusions in 6-month intervals

age range 005 | 051|115 |152 (225|253 (335|354 445 | 455 | 555 | 556 | 6-6.5 | 6.5-7 total
# Hospitalizations (all) 6 10 2 3 4 2 0 0 0 0 0 0 0 0 27
fever, infections 5 9 2 2 0 2 20
pain 1 0 0 0 0 0 1
splenic sequestration 0 1 0 0 4 0 5
other® i 1 0 1 i i I I l 2
# transfusions (all) 1 1 0 0 3 0 0 0 0 0 0 0 0 0 5
splenic sequestration 1 1 3 5

other™: 1 cyanotic episode, 1 accidental drug ingestion
viral*: upper respiratory infections, bronchiolitis, gastroenteritis
other**: constipation, laceration, synovitis

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
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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
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2020 update

Longitudinal Hgb in patients started on HU by age 1

Hgb over time
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2020 update

Longitudinal Hgb F in patients started on HU by age 1
% Hgb F over time
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All children born after January 2011 eligible for HU
(at least 1 yr old and including those who

Lo - L __ 1 _\

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?



