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Introduction
Hypertension is increasingly recognized in children as an 
important cause of morbidity,1–3 alongside other chronic condi-
tions of childhood such as obesity and asthma. In children and 
adolescents, hypertension is defined as systolic blood pressure 
(SBP) and/or diastolic blood pressure (DBP) measurements 
$95th percentile for age, sex, and height, based on repeated 
measurements on at least three separate occasions.4 The preva-
lence of pediatric hypertension is approximately 3%–5% in the 
United States5–8; however, this figure is expected to increase 
due to the close association between hypertension and  
obesity.2,4,8,9 Children and adolescents with high blood pres-
sure (BP) are at risk of substantial long-term health risks 
including hypertension-associated target organ damage.4

Hypertension is a well-recognized risk factor for car-
diovascular and cerebrovascular disease. Both selective and 
nonselective nonsteroidal anti-inflammatory drugs (NSAIDs) 
may exacerbate underlying hypertension in adults, particularly 
in patients who are receiving antihypertensive therapies such 
as angiotensin-converting enzyme inhibitors, angiotensin II 
receptor blockers, diuretics, or beta-blockers.10 Therefore, all 
prescription NSAIDs, including selective and nonselective 

NSAIDs, carry the same warning for cardiovascular events 
from the US Food and Drug Administration.11 However, 
based on a meta-analysis of adult arthritis trials, there is no 
evidence for increased risk of cardiorenal adverse events (AEs) 
or effects on BP with celecoxib, a cyclooxygenase-2 (COX-2)–
selective NSAID, compared with nonselective NSAIDs and 
specifically naproxen.12 Few trials have evaluated the impact of 
chronic NSAID therapy on BP in children. In a multicenter, 
randomized, double-blind, noninferiority trial, no apparent 
differences in BP were observed between children who were 
randomized to receive celecoxib or naproxen for a period of  
12 weeks.13 This was the pivotal efficacy, safety, and pharma-
cokinetic study that supported the Food and Drug Admini
stration approval of the juvenile idiopathic arthritis (JIA) 
indication for celecoxib in the United States. However, the 
methodology used to collect the BP measurements in that 
study was not as rigorous as the methodology for studies in 
which BP is the primary endpoint.

The present study evaluated the effect of 6-weeks’ NSAID 
treatment on BP in patients with JIA. The primary objective 
was to compare the changes in SBP when pediatric patients 
were treated with celecoxib or naproxen.
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Methods
Study design. This study was a randomized, double-blind, 

multicenter trial in patients with JIA (oligoarticular, polyar-
ticular arthritis, and children with systemic onset disease, but 
inactive systemic features). Children who were patients of a 
pediatric rheumatology specialist at participating centers and 
also met enrollment criteria were invited to participate in the 
study. Each patient was given a computer-generated random-
ization number, which was accessed by an interactive voice 
response system, to enable assignment to one of the drugs 
by the study personnel. Patients were randomized (1:1 ratio) 
to receive either celecoxib (capsules, 50  mg twice daily (bid) 
for patients weighing $10 kg and #25 kg or 100 mg bid for 
patients weighing .25 kg) or naproxen (suspension, 7.5 mg/kg  
bid, maximum dose of 500 mg bid) for 6 weeks (Fig. 1). The 
volume/dose of the study medications was determined accord-
ing to the patient’s weight at the baseline visit. There were five 
study visits, during which vital signs, BP measured by ausculta-
tion in triplicate (a fourth measurement of BP could be taken if 
a result was considered to be an outlier), and concomitant medi
cation use were assessed. Physical examination and clinical  
laboratory findings were assessed at visit 1 and visit 5, with Tan-
ner stage of development assessed at visit 1 only. Patient’s and/
or parent’s global assessment of overall well-being was assessed 
at baseline and week 6. This assessment consisted of the parent/
legal guardian of the patient placing a vertical line on a visual 
analog scale of 1–100 mm (where 0 = very well and 100 = very 
poor) to indicate a response to the statement: “Considering all 
the ways that arthritis affects your child, rate how your child 
is doing”. Patients aged $8 years at baseline also evaluated 
their own well-being using the same method, in response to 
the statement “Considering all the ways that arthritis affects 
you, rate how you are doing”. AEs were evaluated during visits 
2–5. Patients who enrolled in the exploratory 24-hour ambu-
latory BP monitoring (ABPM) substudy had ambulatory BP 
measurements taken in addition to clinic BP measurements 

obtained using auscultation. ABPM measurements in a sub-
group of participants were assessed at visits 1 and 5.

Ethics Committee approval was obtained by each of 
the 32 centers at which the study was conducted. The insti-
tutional review board and/or an independent ethics com-
mittee at each center approved the protocol. The study was 
conducted in accordance with the Declaration of Helsinki, 
the International Conference on Harmonisation guideline on 
Good Clinical Practice, and local regulatory requirements and 
laws. The patient’s parent or legal guardian provided written 
informed consent prior to enrollment.

Study eligibility. Eligible patients were aged 2–17 years 
with a body weight $10 kg at the baseline visit and had poly
articular (both rheumatoid factor positive and rheumatoid 
factor negative), oligoarticular (both persistent and extended 
types), and extended JIA for $3 months meeting the Inter-
national League of Associations for Rheumatology criteria for 
JIA.14 Patients must also have been considered candidates for 
chronic NSAID therapy to be included in the study. Patients 
with systemic JIA with active arthritis in at least 1 joint but 
without active systemic features were also considered for 
inclusion. Patients with psoriatic arthritis, enthesitis-related 
arthritis, and undifferentiated arthritis or with systemic JIA 
with active systemic features were excluded. Females of child-
bearing potential (defined as menarche or $10 years of age, 
whichever occurred sooner) were required to use adequate 
contraception (including abstinence if the investigator deemed 
appropriate) and to have a negative urine pregnancy test prior 
to administration of study medication.

Exclusion criteria included (1) psoriatic arthritis,  
enthesitis-related arthritis, and undifferentiated arthritis types 
of JIA; (2) active systemic features over the prior 12 weeks 
in children with systemic JIA; (3) use of current NSAID or 
salicylate compounds, anticoagulants, lithium, cyclosporine, 
tacrolimus (FK 506), antihypertensives, any medication that 
in the investigator’s judgment was expected to affect BP, and 
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Figure 1. Study design.
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any medication within 30 days prior to screening; (4) initiation 
of or the change in dose of disease-modifying antirheumatic 
drugs and/or biologics within 30 days of screening; (5) oral 
or injectable corticosteroids administered within 2 weeks of 
screening/baseline; (6) known hypersensitivity allergy to sul-
fonamides, COX-2–selective inhibitors, aspirin, or NSAIDs; 
(7) diagnosis or treatment for esophageal, gastric, pyloric 
channel, or duodenal ulceration within 60 days of screening; 
(8) active gastrointestinal disease, a chronic or acute renal, 
or hepatic disorder, a significant coagulation defect, or any 
condition that in the investigator’s opinion might preclude 
the use of an NSAID; (9) aspartate transaminase/serum glu-
tamic oxaloacetic transaminase, alanine transaminase/serum 
glutamic pyruvate transaminase, creatinine, or blood urea 
nitrogen .1.5× the upper limit of normal for age/sex-adjusted 
normal values per the central laboratory or any other labora-
tory abnormality considered to be clinically significant within 
14  days prior to baseline; (10) hypertension defined as SBP 
and/or DBP values $95th percentile for age, sex, and height 
for three measures at baseline visit; (11) active malignancy 
of any type or history of malignancy; (12) any significant, 
uncontrolled chronic condition or any other condition that 
would contraindicate study participation or confound inter-
pretation of the results; (13) plans for surgical intervention 
during the study; (14) previous participation in this study; and  
(15) unlikely compliance with study procedures, including 
calm participation in BP assessments.

Safety endpoints. The primary safety endpoint was the 
change from baseline to week 6/final visit for SBP.

Secondary safety endpoints were the change from baseline 
to weeks 2 and 4 for SBP and the change from baseline to weeks 
2, 4, and 6/final visit for DBP. Other safety measures were 
overall safety and tolerability, which was evaluated by clinical 
laboratory measurements (serum chemistry, hematology, and 
urinalysis), physical examination, assessment of vital signs, and 
monitoring of the frequency and severity of AEs.

Efficacy endpoints. Efficacy endpoints included (1) change  
from baseline to week 6/final visit in parent’s assessment of 
overall well-being; (2) the number of patients at week 6/final 
visit with $30% improvement in the parent’s global assessment 
of overall well-being; (3) change from baseline to week 6/final 
visit in the patient’s assessment of overall well-being; and (4) the 
number of patients at week 6/final visit with $30% improve-
ment in the patient’s global assessment of overall well-being.

BP assessments. At each visit, BP was measured by auscul-
tation. After a 15-minute rest period, BP was measured with 
an appropriately sized BP cuff with the child in a seated posi-
tion, with the back supported and feet flat on the floor. Three 
BP measurements were obtained at an interval of 5 minutes.4 
At week 6/final visit, BP was measured at trough (prior to the 
morning dose of study medication at site) and at peak expo-
sure (approximately 2 hours after the morning dose). These two 
measurements were compared with those obtained at baseline 
and captured as peak trough measurements. Prior to study initi-

ation, investigators at each site were trained in BP measurement 
methodology according to current guidelines for children.4

24-hour ABPM. A total of 24 patients were also enrolled 
in the exploratory 24-hour ABPM substudy. These patients 
had ABPM measurements obtained in addition to BP mea-
surement using the cuff technique. Cuff BP measurements 
were to be taken first. Measurements were obtained using 
standardized equipment (Space Labs 90207  monitor) and a 
central ABPM reading laboratory performed data collection, 
reading, quality evaluation, and data transmission. Families 
received detailed instructions on the use of the monitor, 
which was programmed to inflate and record BP at prespeci-
fied intervals every 20 minutes from 06:00 to 20:00 and every 
30 minutes from 20:01 to 05:59.

ABPM parameters for analysis included 24-hour average 
SBP, DBP, and heart rate; awake average SBP, DBP, and heart 
rate; and asleep average SBP, DBP, and heart rate.

Statistical methods. BP change from baseline was ana-
lyzed using analysis of covariance with baseline height, weight, 
age, and BP as covariates. The least squares (LS) mean change 
from baseline and 90% or 95% confidence intervals (CIs) were 
generated. Change from baseline BP was also analyzed using a 
repeated measures model for sensitivity analysis. All random-
ized patients who received at least one dose of study medication 
were eligible for analysis. The primary analysis was conducted 
using the safety population. Sample size calculation was based 
on the primary efficacy safety measure (change from baseline 
to week 6/early termination in SBP). A sample size of 100 
patients per treatment group would provide a 90% CI with an 
expected width of 4.42 mm Hg. The standard deviation (SD) 
used for the sample size calculation was based on a recent trial 
conducted by Pfizer in JIA patients (Study N49–01–02–195), 
which yielded a SD of 9.5 mm Hg for change in SBP. With 
100 patients per group and with the above assumption on the 
SD, the study had 90% power to detect 3.95 mm Hg difference 
between the celecoxib and naproxen treatment groups, at the 
α-level of 0.1. Similarly, 100 patients per group with the same 
SD assumption had 90% power to detect 4.42 mm Hg differ-
ence between the celecoxib and naproxen treatment groups, 
at the α-level of 0.05. Except for the purposes of determining 
the sample size, no other comparisons between the present 
study and Study N49–01–02–19513 were drawn.

Results
Patients. This trial was conducted at 32 centers, across 

10 countries (Chile, Costa Rica, Peru, Philippines, Russian 
Federation, Serbia, South Africa, Switzerland, Ukraine, 
and United States). A total of 201 patients were random-
ized (Fig. 2). Five patients in the celecoxib group discontin-
ued due to AEs, including three attributed to worsening of 
arthritis, one to headache, and one to urticaria/hives. Mean 
age was 11.1 and 11.2 years in the celecoxib and naproxen 
groups, respectively. The distribution of patients according 
to age groups was $2 to ,8 years, n  =  22 and 18; $8 to 
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,13 years, n = 34 and 47; and $13 to ,18 years, n = 44 and 
33, for celecoxib and naproxen, respectively. Tanner stage 
assessments of development were similar between treatment 
groups. The median duration from the first diagnosis was 2.7 
and 3.1 years, respectively, for celecoxib and naproxen. The 
median duration of treatment in both groups was 43 days and 
median compliance rate was 97.6% for celecoxib and 97.1% 
for naproxen.

Safety endpoints. Change from baseline to week 6/final 
visit in SBP. The mean (SD) SBP at baseline was 98.5 (9.49) 
and 98.1 (9.49) mm Hg, and at week 6/final visit was 98.9 
(8.84) and 97.4 (10.33) mm Hg for celecoxib and naproxen, 
respectively (Table  1). The LS mean difference (celecoxib – 
naproxen) was 1.10 (1.004) with a 90% CI of –0.56, 2.76.

Change from baseline to weeks 2 and 4 in SBP. The LS 
mean differences of SBP at weeks 2 and 4 relative to base-
line between celecoxib versus naproxen treatment were 1.09 
(95% CI, –0.39, 2.57; P = 0.148) and 1.84 (95% CI, 0.21, 3.46; 
P  =  0.027), respectively, indicating somewhat lower SBP in 
the naproxen treatment arm compared with no change in the 
celecoxib treatment arm.

Change from baseline to weeks 2, 4, and 6/final visit in DBP. 
The mean (SD) DBP at baseline was 62.2 (7.82) and 62.0 
(7.61) mm Hg, and at week 6/final visit 61.8 (6.78) and 61.5 
(7.64) mm Hg for celecoxib and naproxen, respectively. The 
LS mean differences of DBP at weeks 2, 4, and 6/final visit 
relative to baseline between celecoxib versus naproxen treat-
ment were –1.21 (95% CI, –2.67, 0.26; P = 0.106) at week 2, 
–0.22 (95% CI, –1.30, 1.74; P = 0.776) at week 4, and –0.18 
(95% CI, –1.69, 1.33; P = 0.815) at week 6/final visit.

Ambulatory BP monitoring. ABPM measurements were 
analyzed for 23  subjects in total; 12 were randomized to 
celecoxib and 11  subjects were randomized to naproxen. 
After 6  weeks of treatment, subjects in the celecoxib group 
experienced an increase of the 24-hour mean ± SD SBP of  
2.4 ± 7.0 mm Hg while subjects in the naproxen group expe-
rienced a decrease of 1.7 ± 12.4 mm Hg. Further review of 
the ABPM data identified an outlier in the naproxen group, 
whose baseline BP values were higher than the mean values 
for the group and clinically implausible. A post hoc sensitivity 
analysis, conducted without this subject, showed an increase 
of the ABPM 24-hour mean ± SD SBP by 1.9 ± 4.1 mm Hg.

SBP and DBP changes from baseline to final visit in 
mean awake and asleep values are shown in Figures 3, 4, and 5.  
In the celecoxib group, the mean awake values increased 
by 3.1 mm Hg and the asleep values by 1.7 mm Hg. In the 
naproxen treatment group, the awake values decreased by 
0.65  mm Hg and the asleep values by 3.2  mm Hg. After 
excluding subject 10031002 (outlier), the changes became 
similar to the celecoxib group: an increase of 2.3 mm Hg for 
the awake mean SPB value and of 1.2 for the asleep mean 
values. DBP values followed a similar pattern.

Adverse events. The proportions of treatment-emergent 
adverse events (TEAEs) were similar for patients in both treat-
ment groups, with 48 (48.0%) patients in the celecoxib group 
reporting 82 events, and 47 (48.0%) patients in the naproxen 
group reporting 83 events. The proportion of patients reporting 
treatment-related TEAEs was slightly lower in the celecoxib 
group (13.0%) compared with the naproxen group (20.4%). 
An overview of TEAEs reported by $2% of patients during 

Screened
n = 221

Randomized
n = 201

Celecoxib
n =101

Treated, n = 100
Completed study, n = 88
Discontinued, n = 12

AE        5
Protocol violation       2
Insufficient clinical response      2
Patient no longer willing to participate 2
Other        1

Treated, n = 98
Completed study, n = 94
Discontinued, n = 4

AE        0
Protocol violation       1
Insufficient clinical response      0
Patient no longer willing to participate 1
Other        2

Analyzed for efficacy

Analyzed for safety

ITT       101

AE       100
Laboratory data        98
Safety population      100

MITT         98

Analyzed for efficacy

Analyzed for safety

ITT      100

AE       98
Laboratory data      96
Safety population      98

MITT       98

Naproxen
n =100

Figure 2. Patient disposition.  
Abbreviations: AE, adverse event; ITT, intention-to-treat; MITT, modified intention-to-treat.
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Figure 3. Mean SBP and DBP awake and asleep values at baseline and final visit (celecoxib).

Table 1. Change from baseline to week 6/final visit in SBP (safety 
population).

Celecoxib
n = 100

Naproxen
n = 98

Baseline

Mean (SD) 98.5 (9.49) 98.1 (9.49)

Median (min, max) 99.3 (80, 123) 99.5 (76, 128)

Week 6

Mean (SD) 98.9 (8.84) 97.4 (10.33)

Median (min, max) 99.0 (80, 122) 97.0 (80, 131)

LS mean (SE) – change  
from baseline

0.366 (0.70) −0.734 (0.70)

LS mean (SE) difference  
(celecoxib – naproxen)

1.10 (1.004)

90% CI for LS mean difference (−0.56, 2.76)

Abbreviation: SE, standard error.

the double-blind treatment phase is provided in Table  2. 
Commonly reported all-causality TEAEs (incidence of $5% 
in any treatment group) included nausea, headache, and arth-
ralgia. For nausea in both treatment groups and headache in 
the naproxen group, the majority of events were considered 
treatment related. No patients died in this study; one serious 
AE was reported in the naproxen group (a hand fracture) that 
was not related to the study treatment.

There were no relevant changes from baseline in values 
of any clinical laboratory, coagulation, urinalysis, or vital sign 
variable for either treatment group.

Efficacy endpoints. Global assessment of overall well-
being. Parents/guardians completed the assessment of overall 
well-being for all study patients, except for those $8 years 
of age, who completed their own assessments. The difference 
of the LS mean changes in the overall well-being from base-
line to week 6/final visit between celecoxib versus naproxen 
treatment was 3.03  mm (95% CI, –2.76, 8.82; P  =  0.303) 

according to the parent/guardian’s assessment and –0.40 mm 
(95% CI, –6.50, 5.69; P  =  0.897) according to the patient’s 
assessment. According to parents’ assessments, 49% and 55% 
of the patients in the celecoxib and naproxen groups, respec-
tively, showed $30% improvement in overall well-being. 
According to patients’ assessments, 44% versus 54% in the 
celecoxib and naproxen groups, respectively, showed $30% 
improvement in overall well-being. There were no significant 
differences in either parent/guardian- or patient-reported 
overall well-being between treatment groups.

Discussion
This study was carried out to examine the effect of chronic 
NSAID therapy on BP in patients aged 2–17 years with JIA. 
After 6 weeks of treatment with celecoxib or naproxen, no 
significant changes in SBP from baseline were observed with 
either NSAID. The LS mean difference (celecoxib – naproxen) 
was 1.10 (1.004) with a 90% CI of –0.56, 2.76. Therefore, it 
can be interpreted with 90% confidence that there was no 
difference in SBP changes from baseline to week 6/final visit 
between the celecoxib and naproxen groups.

These findings are consistent with those from a pre-
vious study13 that compared the effects of celecoxib and 
naproxen in patients with JIA. In a post hoc analysis of 
BP data from that study, there was no difference between 
the two treatments in SBP or DBP change from baseline. 
In this study, we obtained similar results (with 95% confi-
dence) and detected no significant difference when changes 
in SBP from baseline measurements were assessed at week 2 
and for DBP at weeks 2, 4, and 6/final visit. The evaluation 
of the changes in SBP at week 4 indicated a treatment dif-
ference between celecoxib and naproxen, but this difference 
was small and not considered to be clinically important. The 
results of the sensitivity analysis, which applied a repeated-
measures model for weeks 2, 4, and 6 were consistent with 
the primary analysis.
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Figure 4. Mean SBP and DBP awake and asleep values at baseline and final visit (naproxen).
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Figure 5. Mean SBP and DBP awake and asleep values at baseline and final visit (naproxen, excluding subject 10031002).

A retrospective cohort study in adults, which compared 
the effects of celecoxib, naproxen, and ibuprofen on BP in 
adult patients with hypertension, demonstrated that all three 
NSAIDs were associated with moderate mean increases 
(2  mm Hg) in SBP.10 Consistent with these data and with 
the known vascular and hemodynamic effects of NSAIDs, 
our assessment of 24-hour ABPM measurements showed that  
both celecoxib and naproxen increased 24-hour SBP and 
DBP slightly. After 6 weeks of treatment, both celecoxib and 
naproxen exhibited nominal changes in 24-hour mean SBP: 
celecoxib increased mean (SD) SBP by 2.4 ± 7.0 mm Hg while 
naproxen increased SBP by 1.9 ± 4.1 mm Hg after exclusion of 
an outlier from the analysis, whose data were considered to be 
clinically implausible. These slight increases were similar for 
both drugs and were not considered to be clinically relevant. 
Awake and asleep mean values for SBP and DBP followed a 
similar pattern.

This study also evaluated efficacy of the study treatments 
via the patient’s and parent’s assessments of overall well-
being. No statistically significant differences in the LS mean 
changes from baseline to week 6/final visit were observed 
between celecoxib and naproxen for these assessments, and 
a similar proportion of patients in each treatment group) 
reported $30% improvement in overall well-being. The effi-
cacy of celecoxib for the treatment of JIA has previously been 
confirmed in a randomized, double-blind, multicenter study 
that assessed the effects of 3 mg/kg or 6 mg/kg doses with 
7.5 mg/kg naproxen.13 When the effect of celecoxib treatment 
was assessed against the American College of Rheumatology’s 
pediatric 30% improvement criteria,15 both doses were found 
to be at least as effective as naproxen.

In this study population, celecoxib and naproxen dem-
onstrated comparable and acceptable safety and tolerability 
profiles that were consistent with their known profiles. Most 
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Table 2. Summary of TEAEs and incidence of events occurring in $2% patients in any treatment group (safety population).

Celecoxib Naproxen

All causalities
n (%)

Treatment-related
n (%)

All causalities
n (%)

Treatment-related
n (%)

Patients evaluable for AEs 100 100 98 98

Number of AEs 82 20 83 29

Patients with AEs 48 (48.0) 13 (13.0) 47 (48.0) 20 (20.4)

Patients with serious AEs 0 0 1 (1.0) 0

Number (%) of patients with AEs by system organ class
MedDRA-Preferred Term

Eye disorders 2 (2.0) 0 0 0

Gastrointestinal disorders 10 (10.0) 7 (7.0) 19 (19.4) 13 (13.3)

Abdominal pain 4 (4.0) 3 (3.0) 3 (3.1) 2 (2.0)

Abdominal pain upper 2 (2.0) 2 (2.0) 2 (2.0) 2 (2.0)

Diarrhea 3 (3.0) 1 (1.0) 2 (2.0) 2 (2.0)

Nausea 4 (4.0) 4 (4.0) 9 (9.2) 7 (7.1)

General disorders and administrative  
site conditions

4 (4.0) 1 (1.0) 4 (4.1) 1 (1.0)

Influenza-like illness 2 (2.0) 0 0 0

Pyrexia 0 0 3 (3.1) 1 (1.0)

Infections and infestations 25 (25.0) 1 (1.0) 13 (13.3) 0

Gastroenteritis 2 (2.0) 0 0 0

Influenza 4 (4.0) 0 1 (1.0) 0

Nasopharyngitis 3 (3.0) 1 (1.0) 4 (4.1) 0

Pharyngitis streptococcal 0 0 2 (2.0) 0

Pharyngotonsillitis 2 (2.0) 0 0 0

Rhinitis 2 (2.0) 0 0 0

Upper respiratory tract infection 3 (3.0) 0 0 0

Urinary tract infection 2 (2.0) 1 (1.0) 0 0

Injury, poisoning, and procedural  
complications

5 (5.0) 0 5 (5.1) 0

Investigations 1 (1.0) 0 3 (3.1) 1 (1.0)

Musculoskeletal and connective  
tissue disorders

8 (8.0) 0 8 (8.2) 0

Arthralgia 1 (1.0) 0 5 (5.1) 0

Juvenile arthritis 3 (3.0) 0 2 (2.0) 0

Pain in extremity 2 (2.0) 0 0 0

Nervous system disorders 8 (8.0) 4 (4.0) 7 (7.1) 5 (5.1)

Headache 7 (7.0) 3 (3.0) 4 (4.1) 4 (4.1)

Respiratory, thoracic, and mediastinal  
disorders

2 (2.0) 1 (1.0) 5 (5.1) 1 (1.0)

Skin and subcutaneous tissue disorders 4 (4.0) 1 (1.0) 4 (4.1) 2 (2.0)

Urticaria 3 (3.0) 1 (1.0) 0 0

Abbreviation: MedDRA, Medical Dictionary for Regulatory Activities.

TEAEs were considered to be of mild to moderate intensity. 
A limitation of this study is the relatively short duration of 
the observation period (6 weeks). Furthermore, ABPM data 
were collected from only a small subset of patients, making 
it difficult to extrapolate these results. Nevertheless, from the 
results of this study, it can be concluded that celecoxib is a safe 
and well-tolerated treatment option for pediatric patients.

Summary
The main purpose of this study was to evaluate the treat-
ment effect of celecoxib, compared to naproxen, on blood 
pressure (BP) in pediatric subjects with juvenile idiopathic 
arthritis (JIA). Celecoxib is approved by the US Food and 
Drug Administration for the treatment for the JIA; how-
ever, there are limited data about the cardiovascular effects of 
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nonsteroidal anti-inflammatory drugs in children. This study 
examined the effect of celecoxib treatment on BP levels in a 
pediatric population. The results demonstrate no significant 
effect on BP of either celecoxib or naproxen in children. These 
findings can support physicians’ decision-making when pre-
scribing safe and effective treatments for children and young 
people who have JIA.

Acknowledgment
Editorial support was provided by Kate Bradford, PhD, of 
PAREXEL. This study was sponsored by Pfizer Inc.

Author Contributions
Conceived and designed the experiments: BF. Ensured train-
ing of all study sites on uniform protocol for BP measure-
ment in children: BF. Analyzed the data: MB, PB, DI. Wrote 
the first draft of the manuscript: MB, PB, DI. Contributed 
to the writing of the manuscript: BF, RN, LZ. Agreed with 
manuscript results and conclusions: MB, BF, RN, LZ. Jointly 
developed the structure and arguments for the paper: BF. 
Made critical revisions and approved final version: BF, RN. 
All authors reviewed and approved the final manuscript.

References
	 1.	 Lurbe E, Cifkova R, Cruickshank JK, et al; European Society of Hypertension. 

Management of high blood pressure in children and adolescents: recommendations 
of the European Society of Hypertension. J Hypertens. 2009;27(9):1719–42.

	 2.	 Chiolero A, Bovet P, Paradis G, Paccaud F. Has blood pressure increased in 
children in response to the obesity epidemic? Pediatrics. 2007;119(3):544–53.

	 3.	 Falkner B. Hypertension in children and adolescents: epidemiology and natural 
history. Pediatr Nephrol. 2010;25(7):1219–24.

	 4.	 National High Blood Pressure Education Program Working Group on High 
Blood Pressure in Children and Adolescents. The fourth report on the diagnosis, 
evaluation, and treatment of high blood pressure in children and adolescents. 
Pediatrics. 2004;114(2 suppl 4th Report):555–76.

	 5.	 McNiece KL, Poffenbarger TS, Turner JL, Franco KD, Sorof JM, Portman RJ. 
Prevalence of hypertension and pre-hypertension among adolescents. J Pediatr. 
2007;150(6):640–4.

	 6.	 Sorof JM, Lai D, Turner J, Poffenbarger T, Portman RJ. Overweight, ethnicity,  
and the prevalence of hypertension in school-aged children. Pediatrics. 2004; 
113(3 pt 1):475–82.

	 7.	 Hansen ML, Gunn PW, Kaelber DC. Underdiagnosis of hypertension in 
children and adolescents. JAMA. 2007;298(8):874–9.

	 8.	 Flynn JT. Pediatric hypertension update. Curr Opin Nephrol Hypertens. 
2010;19(3):292–7.

	 9.	 Sorof J, Daniels S. Obesity hypertension in children: a problem of epidemic pro-
portions. Hypertension. 2002;40(4):441–7.

	 10.	 Aljadhey H, Tu W, Hansen RA, Blalock SJ, Brater DC, Murray MD. Compara-
tive effects of non-steroidal anti-inflammatory drugs (NSAIDs) on blood pres-
sure in patients with hypertension. BMC Cardiovasc Disord. 2012;12:93.

	 11.	 US Food and Drug Administration. COX-2 selective (includes Bextra, Celebrex, 
and Vioxx) and non-selective non-steroidal anti-inflammatory drugs (NSAIDs). 
2005. US FDA website. Available at: http://www.fda.gov/Drugs/DrugSafety/
PostmarketDrugSafetyInformationforPatientsandProviders/ucm103420.htm. 
Accessed February 8, 2013.

	 12.	 Moore RA, Derry S, Makinson GT, McQuay HJ. Tolerability and adverse 
events in clinical trials of celecoxib in osteoarthritis and rheumatoid arthritis: 
systematic review and meta-analysis of information from company clinical trial 
reports. Arthritis Res Ther. 2005;7(3):R644–65.

	 13.	 Foeldvari I, Szer IS, Zemel LS, et al. A prospective study comparing celecoxib 
with naproxen in children with juvenile rheumatoid arthritis. J Rheumatol. 
2009;36(1):174–82.

	 14.	 Petty RE, Southwood TR, Manners P, et al; International League of Associa-
tions for Rheumatology. International League of Associations for Rheumatology 
classification of juvenile idiopathic arthritis: second revision, Edmonton, 2001.  
J Rheumatol. 2004;31(2):390–2.

	 15.	 Giannini EH, Ruperto N, Ravelli A, Lovell DJ, Felson DT, Martini A. Pre-
liminary definition of improvement in juvenile arthritis. Arthritis Rheum. 
1997;40(7):1202–9.

http://www.la-press.com
http://www.la-press.com/journal-clinical-medicine-insights-pediatrics-j78
http://www.fda.gov/Drugs/DrugSafety/PostmarketDrugSafetyInformationforPatientsandProviders/ucm103420.htm
http://www.fda.gov/Drugs/DrugSafety/PostmarketDrugSafetyInformationforPatientsandProviders/ucm103420.htm

