
Hydroxyurea Is AssociatedWith Lower Costs of Care of
Young Children With Sickle Cell Anemia

WHAT’S KNOWN ON THIS SUBJECT: Persons with sickle cell
anemia are known to have increased medical expenses, but little
is known about the effects of hydroxyurea treatment on costs. In
adults with severe sickle cell anemia, hydroxyurea has been
reported to reduce expenses from hospitalization.

WHAT THIS STUDY ADDS: In this randomized placebo-controlled
prospective multicenter trial of hydroxyurea in very young
children with sickle cell anemia, not selected for severity,
hydroxyurea was associated with significant medical cost savings
due to a reduction in hospitalization expenses.

abstract
BACKGROUND AND OBJECTIVE: In the BABY HUG trial, young children
with sickle cell anemia randomized to receive hydroxyurea had fewer
episodes of pain, hospitalization, and transfusions. With anticipated
broader use of hydroxyurea in this population, we sought to estimate
medical costs of care in treated versus untreated children.

METHODS: The BABY HUG database was used to compare inpatient
events in subjects receiving hydroxyurea with those receiving placebo.
Unit costs were estimated from the 2009 MarketScan Multi-state
Medicaid Database for children with sickle cell disease, aged 1 to 3
years. Inpatient costs were based on length of hospital stay, modified
by the occurrence of acute chest syndrome, splenic sequestration, or
transfusion. Outpatient expenses were based on the schedule required
for BABY HUG and a “standard” schedule for 1- to 3-year-olds with
sickle cell anemia.

RESULTS: There were 232 hospitalizations in the subjects receiving hy-
droxyurea and 324 in those on placebo; length of hospital stay was
similar in the 2 groups. Estimated outpatient expenses were greater
in those receiving hydroxyurea, but these were overshadowed by in-
patient costs. The total estimated annual cost for those on hydroxyurea
($11 072) was 21% less than the cost of those on placebo ($13 962;
P = .038).

CONCLUSIONS: Savings on inpatient care resulted in a significantly
lower overall estimated medical care cost for young children with
sickle cell anemia who were receiving hydroxyurea compared with
those receiving placebo. Because cost savings are likely to increase
with age, these data provide additional support for broad use of hy-
droxyurea treatment in this population. Pediatrics 2013;132:677–683
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Hydroxyurea is an inhibitor of ribonu-
cleotide reductase that increases fetal
hemoglobin (HbF) in red blood cells and
decreases the frequency of pain events,
acute chest syndrome (ACS), hospital-
ization (HSN), and transfusion (TX) as
demonstrated in theMulti-Center Study
of Hydroxyurea (MSH) in adults with
clinically severe sickle cell anemia.1

Similar effects have been seen in
school-age children and adolescents
with frequent vaso-occlusive events,
leading to widespread use of hydroxy-
urea by pediatric sickle cell centers for
this indication.2,3 Promoting the ap-
propriate use of hydroxyurea is a prom-
ising way to improve health outcomes
among patients with sickle cell disease,
but barriers to its widespread use need
to be addressed.4,5

TheBABYHUG studywasan institutional
review board–approved National Insti-
tutes of Health–funded multicenter
randomized double-blinded trial of hy-
droxyurea in very young children with
sickle cell anemia (HbSS or HbSb°
thalassemia), 9 to 18 months old at
enrollment, who were not selected for
clinical severity.6 Subjects received
oral hydroxyurea at a dose of 20 mg/
kg/day or placebo for 2 years. Although
the study failed to show significant
differences in the primary endpoints
for spleen and renal function between
the hydroxyurea group and the placebo
group, subjects receiving the drug had
fewer episodes of pain, ACS and dac-
tylitis and less frequent HSN and TX
(P, .001–.05).6 In addition, hydroxyurea-
treated subjects had higher hemoglobin
and HbF levels and lowerwhite blood cell
and reticulocyte counts. Hydroxyurea
was not associated with significant tox-
icity other than expected mild-moderate
neutropenia. It was concluded, “on the
basis of the safety and efficacy data from
this trial, hydroxyurea can now be con-
sidered for all children with sickle cell
anemia starting at an early age.”6 Other
reviews and commentaries also have

recommended broader consideration of
hydroxyurea for children with sickle cell
anemia.7,8

A post hoc analysis of MSH data dem-
onstrated that despite the need for
frequent outpatient visits for dose
monitoring, use of hydroxyurea re-
duced costs associated with care of
adults with moderate to severe sickle
cell anemia.9 In view of the anticipated
greater use of hydroxyurea in the pe-
diatric sickle cell population, perhaps
including children with mild or pre-
symptomatic disease, we retrospec-
tively examined estimated costs for
hospital admissions and routine care
in the hydroxyurea and placebo-treated
subjects in the BABY HUG study to as-
sess the net impact of hydroxyurea on
overall medical costs. Previously pub-
lished analyses of observational data
have yielded mixed results regarding
relative medical costs among patients
using hydroxyurea, which may reflect
differences in disease severity.10–12 Be-
cause the BABY HUG study was a blin-
ded randomized trial, it provided
a unique opportunity to assess dif-
ferences in medical costs, while con-
trolling for differences in disease
severity.

METHODS

This is a retrospective economic eval-
uation of the BABYHUG study conducted
from the public health care payer
(Medicaid) perspective. The analysis
uses estimates of total medical
expenditures for Medicaid-enrolled
children with sickle cell anemia who
were treated with hydroxyurea during
the BABY HUG trial. Medical expendi-
tures in the analysis include inpatient,
outpatient, and medication costs. The
analysis does not include costs asso-
ciated with family caregiver time or
travel associated with receipt of med-
ical care.

TheBABYHUGdatabase (C-TASC, Owings
Mills,MD)wasused tocomparenumbers

and characteristics of inpatient events
in subjects receiving hydroxyurea
to those receiving placebo.6 A revised
case report form (CRF) used between
February 2006 and September 2009
(the end of the study) allowed data
capture in sufficient detail for the
analysis of serious events (including
ACS, splenic sequestration [SpS], sep-
sis, and stroke), reportable treatments,
and lengths of HSN (admission and dis-
charge dates), but did not include
emergency department (ED) data. Hospital-
izations during this period accounted
for 77% of those occurring over the
entire study period, which began in
October 2003.

As is standard in economic evaluations
associated with randomized clinical
trials, the quantities of health care
services used were multiplied by
standardized unit costs to estimate
medical costs.13 Available national
estimates of average costs of HSN, ei-
ther overall or relative to length of stay
(LOS), were used. As noted, data were
restricted to inpatient stays and did not
include “ED-only” visits. Subjects in the
BABY HUG trial were classified into 6
mutually exclusive categories based on
the more common significant compli-
cations reported on the CRF for a given
hospitalization: HSN alone, HSN + TX,
HSN + ACS, HSN + ACS + TX, HSN + SpS,
and HSN + SpS + TX. Data from the trial
were used to calculate the average
LOS per hospitalization for patients in
the hydroxyurea group and in the
placebo group for each of these 6
categories.

Approximately two-thirds of children
with sickle cell disease are covered by
public insurance.14 Because hospital
costs are highly variable depending on
the intensity of services delivered, it was
decided to use billing data for hospital
services received by publicly insured
young children with sickle cell anemia
relative to complications and proce-
dures recorded in health insurance
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claims records.14 The MarketScan
Medicaid database consists of a sam-
ple of claims and encounter records
from 12 anonymous state Medicaid and
Children’s Health Insurance Plan pro-
grams. MarketScan Medicaid claims
data have previously been used to
assess health care utilization and
expenditures for publicly insured US
children with sickle cell disease.15,16 In
our analysis, unit costs per hospitali-
zation were estimated from the 2009
MarketScan Multi-state Medicaid Re-
search Databases Inpatient Services
file (Truven Health Analytics) for chil-
dren aged 1 to 3 years with In-
ternational Classification of Diseases,
Ninth Revision, Clinical Modification
(ICD-9-CM) codes 282.61 or 282.62
present in any diagnostic field, in-
dicating HbSS disease without or with
crisis, respectively. The measure of
cost was the arithmetic mean total
payment received by providers, in-
cluding both payments by health plans
and individuals (copays and deduc-
tibles). MarketScan costs for inpatient
admissions included the costs of ED
visits from the same institution that
resulted in admissions. Inpatient admis-
sions with a length of stay.15 days and
those with zero expenditures were ex-
cluded from the analysis (n = 9). Among
655 total admissions of children with
HbSS in the MarketScan analysis,∼79%
included an ED visit.

Predicted costs for each of the 6 cate-
gories of hospitalizations fromtheBABY
HUG trial were estimated by using Mar-
ketScan Medicaid data. A generalized
linear model with a logarithmic link
function and g variance was used to
estimate hospitalization costs per day
for inpatient admissions of patients with
HbSS classified based on ICD-9 and Cur-
rent Procedural Terminology codes. The
covariates included in the model were
hospital LOS, whether$1 TX (ICD-9 codes
99.00–99.09 and Current Procedural
Terminology codes 36430, 36440, 36455)

were administered, concurrent SpS
(ICD-9 code 289.52) and/or ACS (ICD-9
codes 480–486, 517.3), and the in-
teraction of LOS with TX, SpS, and/or
ACS. Marginal effects were used to es-
timatemean costs per hospitalization at
specified values of covariates.

The average LOS from the BABY HUG
study multiplied by the estimated daily
cost based on the analysis of Market-
Scan data for the 6 categories gave the
estimated average cost for a patient’s
care in that hospitalization category.
The number of events in each hospi-
talization category was determined
from the CRFs. Multiplying the average
cost by the number of events yielded
the total cost for each particular type
of hospitalization. From these data, the
total estimated cost of hospitalization
for each group was calculated and di-
vided by the number of hospitalization
events to obtain an average cost per
hospitalization for hydroxyurea sub-
jects and placebo subjects. Using the
number of hospitalizations during the
total course of the trial, the estimated
total cost of all hospitalizations in each
group was calculated, as well as the
estimated hospitalization cost per pa-
tient year.

Outpatient expenses for children re-
ceiving hydroxyurea were estimated on
the basis of the schedule required for
the BABY HUG study (and recommended
for clinical use) and supported by
a survey of pediatric hematologists,
which found that the majority of pro-
viders see patients being treated with
hydroxyurea on a monthly basis.17 The
numbers of clinic visits, blood counts
(complete blood count, reticulocyte
count, HbF, chemistry panel), and hy-
droxyurea prescriptions for patients
receiving hydroxyurea were used. Out-
patient expenses for the placebo group
were not based on actual costs in-
curred. Because children receiving
placebo adhered to the same visit
schedule as those receiving hydroxy-

urea in this blinded trial, an outpatient
schedule for untreated 1- to 3-year-olds
with sickle cell anemia was used to
estimate their expenses based on
“standardmanagement” protocols at 3
pediatric sickle cell centers in the
United States (St Jude Children’s Re-
search Hospital, Children’s Hospital at
Montefiore, State University of New
York—Downstate).

The estimatedcost of liquid formulation
of hydroxyurea was based on averaged
data from pharmacies at 2 institutions
(Children’s Hospital of Atlanta and St Jude
Children’s Research Hospital) and com-
mercial pharmacies serving patients at
State University of New York—Downstate
and Children’s Hospital at Montefiore.
Using 2009 MarketScan Multi-State
Medicaid outpatient claims data for
children with HbSS, aged 1 to 3 years,
estimated total outpatient costs per
hydroxyurea-treated or standard care
sickle cell patient were calculated.
These costs were divided by 2 to ob-
tain an estimated average outpatient
cost per patient per year for hy-
droxyurea treatment in the BABY HUG
study and the hypothetical cost of
standard care for untreated patients.

Finally, predicted inpatientandoutpatient
expenses were combined to yield esti-
mated annualmeancosts for 1- to 3-year-
old children with sickle cell anemia
who were receiving hydroxyurea or
placebo/standard care.

The costs for the hydroxyurea and pla-
cebo groups were compared by using
a Wilcoxon rank-sum statistic because
the estimated cost distribution was
skewed.

RESULTS

One hundred ninety-three subjects were
randomized in the BABY HUG trial. Base-
line characteristics of the study pop-
ulation have been reported with no
significant differences in age, gender,
genotype, clinical severity, laboratory
values, orphysicalfindingsbetween the
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2 groups.6 From the 96 subjects who
were randomized to receive hydroxy-
urea (including 83 who completed the
trial), there were 189 patient-years of
evaluable follow-up data. The 97
subjects who were randomized to
receive placebo (including 84 who
completed the trial) provided 186
patient-years of data. Seventy-four
percent of subjects (142 of 193)
were covered by Medicaid or a state
insurance program.

Inpatient Costs

The total number of hospitalizations
(forany cause) during the study period
was 232 in patients receiving hy-
droxyurea and 324 in those on placebo.
The hospital LOS was not different
between hydroxyurea and placebo
subjects; hospitalizations on hydroxy-
urea lastedameanof3.7days (median3,
range 1–9 days) and on placebo amean
of 3.6 days (median 3, range 1–13 days).

The estimated mean inpatient costs for
patients in the hydroxyurea and pla-
cebo groups for the 6 categories cal-
culated from the regression coefficients
in the generalized linear model (Sup-
plemental Table 4) evaluated at speci-
fied covariate levels ranged from
$6120 to $47 199 per hospitalization
(Table 1). After multiplying by the
number of events in each category and
summing the categories, the total in-
patient cost for the hydroxyurea sub-
jects was∼$1 332 000 and for those in
the placebo group $1 992 000. When

these totals were divided by the
number of hospitalizations in the 2
groups (173 and 253, respectively), the
cost per event was $7699 in the hy-
droxyurea group and $7874 in the
placebo group (Table 2). Extrapolating
these results over the full period of
the study gave an estimated total cost
of all hospitalizations of $1 786 000 for
the hydroxyurea group and $2 551 000
for the placebo group. Dividing by the
number of patient-years in each group
(189 and 186, respectively) produced
an estimated hospitalization cost per
patient-year of $9450 in the hydroxy-
urea group and $13 716 in the placebo
group (Table 2).

Outpatient Costs

On the basis of MarketScan outpatient
claims data for the cost of each service
or item in 2009, the outpatient cost per
hydroxyurea patient and the hypothet-
ical outpatient cost for a patient with
HbSS who was receiving standard care
alone over the 2-year period between
age 1 year and 3 years was $3244 for
hydroxyurea and $492 for standard
care (annual costs of $1622 and $246,
respectively; Table 3).

Total Costs

Adding the inpatient and outpatient
estimated annual costs for 1- to 3-year-
old children with sickle cell anemia
together gave totals of $11 072 ($9450+
1622) for children on hydroxyurea and
$13 962 ($13 716+246) for those on

placebo. This absolute difference of
$2890 in annual health care costs
represented a 21% lower annual cost
(P = .038) for patients on hydroxyurea
when compared with placebo.

DISCUSSION

The BABY HUG study demonstrated
clinical benefits of hydroxyurea for
infants and toddlers with sickle cell
anemia, who had less frequent epi-
sodes of pain, dactylitis, and ACS and
fewer HSN and TX compared with those
receiving placebo. In this retrospective
analysis, we found that hydroxyurea
treatment was associated with an es-
timated annual per patient expenditure
of ∼21% less than estimated for stan-
dard care alone. This occurred be-
cause inpatient care savings more
than compensated for greater out-
patient care expenses resulting from
additional clinic visits and laboratory
monitoring and the cost of hydroxy-
urea itself. The difference in the an-
nual cost for 1- to 3-year-old children
receiving placebo ($13 962) and those
receiving hydroxyurea ($11 072) was
$2890, which was statistically significant.

The estimated reduction in average
cost among children with sickle cell
anemia receiving hydroxyurea in this
randomized trial was similar to that
seen in the only other direct compar-
ison of patients receiving hydroxyurea
and those receiving placebo, the ret-
rospective analysis of cost estimates
from the MSH trial involving adult

TABLE 1 Inpatient Cost Estimates

Event Hydroxyurea Group Placebo Group

Average LOS (d) Costa per HSN ($) Nb Approximate Cost ($) Average LOS (d) Costa per HSN ($) Nb Approximate Cost ($)

HSN 3.6 6419 140 899 000 3.4 6120 192 1 175 000
HSN + TX 3.9 10 734 19 204 000 4.3 11 809 31 366 000
HSN + ACS 4.3 9875 3 30 000 3.7 8557 12 103 000
HSN + ACS + TX 9.0 47 199 1 47 000 5.9 22 520 11 248 000
HSN + SpS — — 0 0 3.0 8641 1 9000
HSN + SpS + TX 3.5 15 171 10 152 000 3.5 15 171 6 91 000
Total 173 1 332 000 253 1 992 000
a Based on MarketScan inpatient claims data for HbSS, age 1 to 3 y, 2009.
b Number of events that occurred between February 2006 and September 2009 (end of study) = 77% of total number of events.
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patientswith severe sickle cell anemia,
in which the annual total mean ex-
penditure was 30% lower for those as-
signed to hydroxyurea than for those in
the placebo group.9

Three other studies have examined the
effects of hydroxyurea on the use and
costs of medical services based on
administrative data. In a review of
discharge data from hospitals in
Maryland from 1995 through 2003,
hospitalization rates for adults with
sickle cell anemia increased signifi-
cantly after US Food and Drug Admin-
istration approval of hydroxyurea for
severely affected adults in 1998, and
inpatientcosts increasedabove therate
of inflation.10 However, those increases
may have reflected increased numbers
of adults with sickle cell anemia
accessing care and do not shed light on
per-person use or costs of inpatient
care associated with the introduction
of hydroxyurea.

Two studies specifically examined costs
associated with pediatric use of hy-
droxyurea. Oneanalyzeddata onMedicaid
enrollees with sickle cell disease in
North Carolina over the period 2000–
2008 and identified subjects with filled
hydroxyurea prescriptions.11 On the
basis of these data, 35% of subjects
met the definition of being adherent
with taking the drug, and for them,
adherence was associated with a re-
duction in total health care costs of
$6529 (P , .001). Another study ex-
amined the cost and effectiveness of
hydroxyurea in reducing the frequency
of pain episodes and hospitalization in
pediatric sickle cell disease in South
Carolina.12 Analysis of that state’s
Medicaid records indicated that those
receiving the drug had a higher risk of
experiencing vaso-occlusive pain epi-
sodes and ACS, as well as significantly
higher medical costs than those chil-
dren not receiving hydroxyurea, which
was attributed to the hydroxyurea
users having greater severity of dis-
ease. However, among those receiving
hydroxyurea, average costs fell 31%
from $12 842 to $8839 (P , .001)
during the 2-3 year period of active
treatment.

In our analysis the reduction in costs
in the hydroxyurea group compared
with the placebo groupwas dampened
by the fact that all hospitalizations were
counted even though many were un-

related to hydroxyurea. There was a
48% lower incidence of hospitalization
associated with diagnoses of pain or
ACS in the hydroxyurea arm of the
trial compared with the placebo arm
but only an 11% lower incidence of all
other hospitalizations.18 Thus, the
percent reduction in hospitalization
costs does not solely reflect the effec-
tiveness of hydroxyurea in preventing
hospitalizations for vaso-occlusive
complications. Another limitation was
that ED data were not analyzed sepa-
rately; thus patients who had only ED
management (without hospitaliza-
tion) were not included in the com-
parison. If ED visits for pain occurred
more frequently among placebo
patients than in those receiving hy-
droxyurea, the cost differential be-
tween the 2 groups again would be
understated in the analysis.

In our analysis, there was a lack of
data for the specific expenses of the
subjects participating in theBABYHUG
study. However, it is standard practice
for cost-effectiveness analyses to use
unit costs taken from other sources in
combination with records on num-
bers of services used.19 In addition,
the use of Medicaid expenditure data
may have understated costs of care;
based on previous analyses of the
MarketScan Multi-State Medicaid and
Commercial Claims and Encounters Re-
search Databases, costs for children with
sickle cell disease on Medicaid may be
∼25% less than those with private
insurance.15,16 Although the Market-
Scan database does not identify the 12
states contributing data, those data
may be more generalizable at the na-
tional level than cost estimates from
individual states used in previous cost
studies.11,12,20 Of note, the claims data
used to estimate hospitalization costs
lacked sociodemographic information
except for age (which was controlled in
this analysis by restriction to 1- to 3-year-
old children), gender, and, to a limited

TABLE 2 Overall Inpatient Cost Estimates

Item Hydroxyurea Placebo

Cost per HSN event $7699 $7874
Total HSNs (all causes,

entire study)
232 324

Estimated total cost
of all HSN

$1 786 000 $2 551 000

Number of
patient-years

189 186

Estimated HSN
cost/patient-year

$9450 $13 716

TABLE 3 Outpatient Cost Estimates

Item Hydroxyureaa SCb Costc ($) Cost per Patient ($)

Hydroxyurea SC

Clinic visit 24 7 37 912 259
CBC 24 7 14 336 98
Reticulocyte count 24 7 7 168 49
Chemistry panel 12 2 35 420 70
HbF 4 1 16 64 16
Hydroxyurea drug 24 0 57d 1368 0
Total cost/patient $3244 $492
Cost/patient-year $1622 $246

CBC, complete blood count; SC, standard care.
a Number of occurrences over the age range of 1.0 to 3.0 y from BABY HUG Study.
b Number of occurrences if subjects on the placebo arm were receiving “standard care” over the same 2-year period.
c Based on MarketScan outpatient claims data for HbSS, ages 1 to 3 y, 2009.
d Based on survey of 4 institutions (see Methods).
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extent, race/ethnicity.14 Another limitation
of those data are the use of ICD-9 billing
codes to identify children with sickle
cell anemia; previous analyses of
these data have found that the overall
frequency of sickle cell disease among
children reported to be black or African
American is accurate but that in-
formation on subtypes of sickle cell
disease is often lacking or imprecisely
reported.16

A full cost-effectiveness analysis of hy-
droxyureastillneedstobeconductedfrom
the societal perspective. Such an analysis
would include estimates of the costs in-
curredby familymembers inseekingcare
and in ensuring that a child receives the
medication every day. It is likely that in-
cluding those costs would increase the
estimates of cost savings. Although there
are costs to families associated with
additional outpatient encounters, it is
probable that thosewould bemore than
offset by the reduction in number of
hospitalizations.Thetravelcostsandlost
earnings incurred by families whose

child is hospitalized are likely to be
substantially greater than the costs
associated with outpatient visits be-
causethe lattercanbeanticipatedandat
leastpartially accommodated. A societal
cost-effectiveness analysis would also
need to consider adjusting the Medicaid
expenditures used in the present anal-
ysis to includeestimatesofexpenditures
by private payers, which may better
reflectactualresourcecosts incurredby
hospitals. That adjustment would raise
the absolute estimate of cost savings
from hydroxyurea compared with the
findings reported here. Finally, a societal
cost-effectiveness analysis would also
need to factor in estimates of rates of
adherence to provide realistic esti-
mates of effectiveness and costs,
whichmight lower the estimate of cost
savings.

CONCLUSIONS

We conclude that the use of hydroxy-
urea treatment is associated with

substantial medical cost savings, even
in very young children with sickle cell
anemia and a full spectrum of disease
severity. Such savings should become
even more pronounced in patients who
are .3 years because of the greater
frequency of hospitalization for vaso-
occlusive events in older children.20 In
addition to the beneficial clinical and
hematologic effects of hydroxyurea, its
limited acute toxicity,8 and its relative
ease of administration, we believe that
the economic benefits from this treat-
ment support the case for offering hy-
droxyurea to all children with sickle
cell anemia, commencing at a young
age.

ACKNOWLEDGMENTS
We acknowledge the efforts of the
BABY HUG subjects and their families
and the contributions of all who
participated in the BABY HUG study
(http://www.c-tasc.com/cms/StudySites/
babyhug.htm).

REFERENCES

1. Charache S, Terrin ML, Moore RD, et al;
Investigators of the Multicenter Study of
Hydroxyurea in Sickle Cell Anemia. Effect of
hydroxyurea on the frequency of painful
crises in sickle cell anemia. N Engl J Med.
1995;332(20):1317–1322

2. Ferster A, Vermylen C, Cornu G, et al. Hy-
droxyurea for treatment of severe sickle
cell anemia: a pediatric clinical trial. Blood.
1996;88(6):1960–1964

3. Strouse JJ, Lanzkron S, Beach MC, et al.
Hydroxyurea for sickle cell disease: a sys-
tematic review for efficacy and toxicity in
children. Pediatrics. 2008;122(6):1332–1342

4. Brandow AM, Panepinto JA. Hydroxyurea
use in sickle cell disease: the battle with
low prescription rates, poor patient com-
pliance and fears of toxicities. Expert Rev
Hematol. 2010;3(3):255–260

5. Oyeku SO, Driscoll MC, Cohen HW, et al.
Parental and other factors associated with
hydroxyurea use for pediatric sickle cell
disease. Pediatr Blood Cancer. 2013;60(4):
653–658

6. Wang WC, Ware RE, Miller ST, et al; BABY
HUG investigators. Hydroxycarbamide in
very young children with sickle-cell anae-
mia: a multicentre, randomised, controlled
trial (BABY HUG). Lancet. 2011;377(9778):
1663–1672

7. Ware RE. How I use hydroxyurea to treat
young patients with sickle cell anemia.
Blood. 2010;115(26):5300–5311

8. Strouse JJ, Heeney MM. Hydroxyurea for the
treatment of sickle cell disease: efficacy, bar-
riers, toxicity, and management in children.
Pediatr Blood Cancer. 2012;59(2):365–371

9. Moore RD, Charache S, Terrin ML, Barton
FB, Ballas SK; Investigators of the Multi-
center Study of Hydroxyurea in Sickle Cell
Anemia. Cost-effectiveness of hydroxyurea
in sickle cell anemia. Am J Hematol. 2000;
64(1):26–31

10. Lanzkron S, Haywood C Jr, Segal JB, Dover
GJ. Hospitalization rates and costs of care
of patients with sickle-cell anemia in the
state of Maryland in the era of hydroxy-
urea. Am J Hematol. 2006;81(12):927–932

11. Candrilli SD, O’Brien SH, Ware RE, Nahata
MC, Seiber EE, Balkrishnan R. Hydroxyurea
adherence and associated outcomes among
Medicaid enrollees with sickle cell disease.
Am J Hematol. 2011;86(3):273–277

12. Stallworth JR, Jerrell JM, Tripathi A. Cost-
effectiveness of hydroxyurea in reducing
the frequency of pain episodes and hospi-
talization in pediatric sickle cell disease.
Am J Hematol. 2010;85(10):795–797

13. Polsky D, Glick H. Costing and cost analysis
in randomized controlled trials: caveat
emptor. Pharmacoeconomics. 2009;27(3):
179–188

14. Grosse SD, Boulet SL, Amendah DD, Oyeku
SO. Administrative data sets and health
services research on hemoglobinopathies:
a review of the literature. Am J Prev Med.
2010;38(suppl 4):S557–S567

15. Amendah DD, Mvundura M, Kavanagh PL,
Sprinz PG, Grosse SD. Sickle cell disease-
related pediatric medical expenditures in
the U.S. Am J Prev Med. 2010;38(suppl 4):
S550–S556

682 WANG et al

http://www.c-tasc.com/cms/StudySites/babyhug.htm
http://www.c-tasc.com/cms/StudySites/babyhug.htm


16. Mvundura M, Amendah D, Kavanagh PL,
Sprinz PG, Grosse SD. Health care utiliza-
tion and expenditures for privately and
publicly insured children with sickle cell
disease in the United States. Pediatr Blood
Cancer. 2009;53(4):642–646

17. Brandow AM, Panepinto JA. Monitor-
ing toxicity, impact, and adherence of

hydroxyurea in children with sickle cell
disease. Am J Hematol. 2011;86(9):804–
806

18. Thornburg CD, Files BA, Luo Z, et al; BABY
HUG Investigators. Impact of hydroxy-
urea on clinical events in the BABY
HUG trial. Blood. 2012;120(22):4304–4310,
quiz 4448

19. Thompson SG, Barber JA. How should cost
data in pragmatic randomised trials
be analysed? BMJ. 2000;320(7243):1197–
1200

20. Kauf TL, Coates TD, Huazhi L, Mody-Patel N,
Hartzema AG. The cost of health care for
children and adults with sickle cell disease.
Am J Hematol. 2009;84(6):323–327

(Continued from first page)

This trial has been registered at www.clinicaltrials.gov (identifier NCT00006400).

The findings and conclusions in this report are those of the authors and do not necessarily represent the official position of the Centers for Disease Control and
Prevention or the National Heart, Lung and Blood Institute.

www.pediatrics.org/cgi/doi/10.1542/peds.2013-0333

doi:10.1542/peds.2013-0333

Accepted for publication Jul 3, 2013

Address correspondence to Winfred C. Wang, MD, Department of Hematology, St Jude Children’s Hospital, 262 Danny Thomas Place, Memphis, TN 38105. E-mail:
winfred.wang@stjude.org

PEDIATRICS (ISSN Numbers: Print, 0031-4005; Online, 1098-4275).

Copyright © 2013 by the American Academy of Pediatrics

FINANCIAL DISCLOSURE: The authors have indicated they have no financial relationships relevant to this article to disclose.

FUNDING: Supported by the National Heart, Lung and Blood Institute and the National Institute of Child Health and Human Development.

POTENTIAL CONFLICT OF INTEREST: Dr Wang: consultancy, Pfizer, participated in a meeting to discuss an antisickling drug; Dr Casella: grant, consulting fee,
support for travel: Mast Therapeutics (received an honorarium and travel expenses in the past, presently receives salary support for providing consultative advice
to Mast Pharmaceuticals regarding an antisickling agent), and patents: provisional patent for agent to treat sickle cell disease; the other authors have indicated
they have no potential conflicts of interest to disclose.

ARTICLE

PEDIATRICS Volume 132, Number 4, October 2013 683

http://www.clinicaltrials.gov
mailto:winfred.wang@stjude.org

