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Objective: To assess the safety and effectiveness of open-label treatment with extended-release 

carbamazepine (ERC) in pediatric subjects suffering from bipolar I disorder.

Method: Medically healthy youths aged 10–17 years suffering from an acute manic or mixed 

episode were eligible. After screening for study eligibility, the youths began a 5-week titration 

period in which doses of ERC were adjusted in order to optimize benefit whilst minimizing 

adverse events, at doses between 200–1,200 mg/day. Thereafter, subjects could continue to 

receive treatment during a subsequent 21-week period. Safety measures included spontaneously 

reported adverse events (AEs) and laboratory assessments. The primary efficacy measure was 

the Young Mania Rating Scale (YMRS).

Results: A total of 60 children (ages 10–12) and 97 adolescents (ages 13–17), with an overall 

average age of 13.4 years (standard deviation [SD] 2.0 years) received ERC. The mean dura-

tion of study participation was 109.6 days (SD 70.2 days), with 66 (42%) completing the entire 

study. At end of study participation (end point), the most prevalent dose of ERC was 1,200 mg:  

31.7% of children and 24.7% of adolescents reached the 1,200 mg dose. The YMRS decreased 

from a mean of 28.6 (SD 6.2) at baseline to a mean of 13.8 (SD 9.4) (P0.0001) at end point. 

A total of 26 subjects discontinued study participation because of AEs, the most common of 

which were rash (n=6), white blood cell count decreased (n=5), nausea (n=3), and vomiting 

(n=3). No deaths were reported. The most commonly reported AEs were headache (n=41), 

somnolence (n=30), nausea (n=22), dizziness (n=21), and fatigue (n=19).

Conclusions: Open-label administration of ERC might be a safe and effective intervention in 

this subject population. More definitive studies are warranted.
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Introduction
Safe and effective treatments are needed for pediatric bipolar disorder (BD) as 

pediatric BD is a serious and potentially lethal condition.1–3 Presently, lithium, a 

benchmark treatment for bipolar illness in adults, is approved by the US Food and 

Drug Administration (FDA) for use in youths suffering from bipolarity, primarily 

based upon studies in adults.4 More recently, risperidone, olanzapine, quetiapine, and 

aripiprazole have received regulatory approval for use in youths, based on results of 

multisite clinical trials.5–8

An extended-release formulation of carbamazepine (ERC) (Equetro®) is currently 

FDA-approved for the treatment of BD in adults but not in adolescents or children. 
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Although clinical trials have shown that ERC has efficacy in 

adults with BD,9,10 there are very little data pertaining to the 

use of carbamazepine in youths. What data exist are gener-

ally limited to case series and modestly sized, single-site, 

open-label trials.11–14

In 2006, the pharmaceutical company Shire  Development, 

Inc., who owned the compound at that time, initiated the 

present study in youths aged 10–17 years old with bipolar I 

disorder (BD-1) in a manic or mixed state, in order to exam-

ine whether or not ERC might have a role in the treatment 

of BD in youths. This multisite, open-label clinical trial 

was conducted in order to determine whether appropriately 

powered, definitive efficacy studies should be undertaken. 

In 2007, Validus Pharmaceuticals LLC (the current sponsor) 

purchased Equetro from Shire, gathered and organized the 

data, and contracted for the statistical analysis of the newly 

centralized data. We report on the results of this study.

Method
This study was conducted at 30 sites in the United States, 

Mexico, and Argentina, from July 2006 to October 2007. The 

subject’s parent or legally authorized representative provided 

written, informed consent, and the subjects gave assent before 

any study-related procedures were performed.

Participants
Medically healthy outpatient children (aged 10–12) and 

adolescents (aged 13–17) meeting unmodified diagnostic 

symptom criteria15 for BD-1 in a mixed or manic state were 

eligible. The diagnosis was confirmed using the Schedule 

for Affective Disorders and Schizophrenia for School-Age 

Children – Present and Lifetime Version (K-SADS-PL).16 

In order to be eligible, youths were required to: 1) have suf-

fered from affective symptoms for at least 2 months at study 

entry; 2) have a Young Mania Rating Scale (YMRS)17 score 

of 16; and 3) have a Clinical Global Impressions – Severity 

(CGI-S)18 scale score of 4 (indicative of at least moderate 

severity). 

Exclusion criteria included any comorbid psychiatric or 

substance abuse disorders except attention-deficit/hyperactivity 

disorder (ADHD) or mild–moderate oppositional defiant 

disorder. Patients with a general medical condition that could 

reduce subject safety, such as an active cardiovascular disor-

der, hepatic disease, thyroid dysfunction, seizure disorder, 

unstable asthma, a history of aplastic anemia, or bone mar-

row depression were also excluded. Patients with a history 

of hypersensitivity or intolerance to carbamazepine were not 

enrolled. Females who were pregnant, lactating, or less than 

6 months postpartum, or who could not be relied upon to use 

adequate birth control, were excluded. Youths who had failed 

prior treatment with carbamazepine or oxcarbazepine, or who 

had a 50% or greater decrease in their YMRS scores from the 

screening to the baseline visit were also excluded. Subjects 

who had a history of a past suicide attempt requiring medical 

intervention or those who, in the treating Investigator’s opin-

ion, might not safely participate as outpatients, owing to the 

potential of harming themselves or others, were not eligible.

study periods
screening visit
During the screening visit, which was to occur from 14 to 

3 days before baseline, a psychiatric and general medical 

history was obtained, and a physical examination was con-

ducted. In addition, KSADS-PL, CGI-S, and YMRS were 

administered to confirm study eligibility. In order to assess 

depressive symptomatology, a Children’s Depression Rating 

Scale-Revised (CDRS-R)19 was also performed. In addi-

tion, physical assessments and laboratory tests (described 

below), as well as a 12-lead electrocardiogram (ECG), were 

obtained.

Subjects were permitted to take lorazepam, up to 2 mg/day  

as needed, during screening and during weeks 1 and 2 of the 

titration period and up to 1 mg/day during weeks 3, 4, and 

5 of the titration period. Hydroxyzine was permitted, up to 

50 mg/day, as needed, for screening and for weeks 1 and 2 of 

the titration period and up to 25 mg/day for weeks 3, 4, and 

5 of the titration period. A minimum of 8 hours was required 

between the last dose of lorazepam or hydroxyzine, and the 

administration of the efficacy scales. These adjunctive drugs 

were not permitted during the maintenance period. 

During the study, nonpsychopharmacologic drugs with 

psychotropic effects were permitted if they were well estab-

lished prestudy (4 weeks). Nonpsychopharmacologic drugs 

without psychotropic effects were permitted. However, 

the use of investigational drugs, antidepressants, lithium, 

psychostimulants, atomoxetine, and other medications or 

herbal preparations used to treat psychiatric disorders were 

not allowed during study participation as treatment with 

these agents could have interfered with the interpretation 

of study results. 

Titration and maintenance periods
Subjects were evaluated seven times during the initial 

5-week titration period – at the beginning, middle, and end 

of the first week, and at the end of weeks 2, 3, 4, and 5. The 

subsequent maintenance period was 21 weeks long, with the 

Powered by TCPDF (www.tcpdf.org)

www.dovepress.com
www.dovepress.com
www.dovepress.com


Neuropsychiatric Disease and Treatment 2014:10 submit your manuscript | www.dovepress.com

Dovepress 

Dovepress

1591

carbamazepine in children and adolescents with bipolar i disorder

first visit occurring 2 months after the initiation of ERC and 

subsequent visits occurring at monthly intervals. Finally, 

there was a 30-day follow-up period after the last dose of 

ERC was administered so that information about any new 

or ongoing adverse events (AEs) or serious adverse events 

(SAEs) could be collected.

Medication dosing
Subjects had ERC initiated at a dose of 200 mg/day in the 

evening. Doses could then be titrated upward in 200 mg/day 

increments, with the ERC given in twice-daily divided doses. If 

the subject remained symptomatic, subsequent dose increases, 

up to a maximum daily dose of 1,200 mg/day, was permitted 

every 3 to 7 days. If necessary, in order to improve tolerability, 

the treating Investigator was permitted to decrease a subject’s 

ERC dose by 200 mg. If a subject’s ERC was reduced, retitra-

tion upward was permitted. Ideally, dose adjustments were 

to occur at a scheduled visit. However, if dose adjustments 

were required between visits, these were done after either a 

telephone call or an additional office-based consultation with 

a study physician. Subjects were permitted to be treated with 

lorazepam or hydroxyzine, for anxiety during this period. 

Dose adjustments were permitted during the maintenance 

period. In addition, starting at the first visit of the maintenance 

period, if the subject, in the opinion of the treating Investi-

gator, had a partial response to ERC yet required additional 

treatment, a concomitant medication (lithium, valproate, or 

an atypical antipsychotic [aripiprazole, olanzapine, quetiap-

ine, risperidone, or ziprasidone])20 could be initiated. Permis-

sible concomitant medications were selected on the basis of 

the extant data available when this study was initiated.

assessments
Efficacy
The primary outcome measure was the YMRS, an eleven-

item scale that assesses symptoms of mania, with scores 

ranging from 0–60. Secondary efficacy measures included the 

CDRS-R, the CGI-S, and the CGI – Improvement (CGI-I)18  

scale. All of these scales are clinician-completed. The 

CDRS-R is a 17-item instrument, with scores that range 

between 17 and 113, that measures symptoms of depression. 

Both CGI scales consist of one item and are scored from 1–7. 

On the YMRS, the CDRS-R, and the CGI-S, higher scores 

are associated with greater degrees of symptomatology. The 

CGI-I was administered after initiation of treatment. Subjects 

who are assigned a score of “1” are considered very much 

improved when compared with the baseline time point, and 

those who are “much improved” are given a score of “2”.

The YMRS and the CGI-S were administered at screening, 

at baseline, and at each postbaseline visit. The CDRS-R was 

given at screening, baseline, at 2 weeks, at 2 and 4 months, 

and at end of study (EOS). The CGI-I was administered at 

every visit after baseline. 

safety
AEs were assessed with open-ended queries at each study 

visit. In addition, vital signs were obtained at each study visit. 

Weight was measured at baseline, at week 5, and at every 

subsequent visit during the study. Height was measured at 

baseline, at month 3, and at EOS. Laboratory tests (hema-

tology, chemistry, and urinalysis) were done at screening, 

at 2 and 5 weeks during titration, at 2 and 4 months during 

maintenance treatment, and at EOS. An ECG was obtained 

at screening, at week 5 and at 3 months of therapy, and at 

EOS. A physical examination was completed at screening 

and EOS. A serum pregnancy test was completed at screen-

ing, and subsequent urine pregnancy tests were completed at 

baseline, at week 4, and at every visit during the maintenance 

period (months 2, 3, 4, 5, and 6 [EOS]).

statistical analyses
Descriptive statistics were used to summarize the YMRS 

total score, the CDRS-R total score, and the CGI-S score 

at each postbaseline visit and at end point, by subject age 

group (children vs adolescents), as well as by the intent-to-

treat (ITT) population, using the mean, standard deviation 

(SD), median, minimum, and maximum of the distribu-

tion. The ITT population was defined as all subjects who 

had a baseline primary efficacy measurement (YMRS), 

received at least one dose of ERC, and had at least one 

postbaseline YMRS score recorded. Differences in scores 

at baseline and at subsequent time points for efficacy and 

safety parameters were analyzed by means of one-sample 

t-tests. 

The number and percent of the following types of 

responses were summarized at each postbaseline visit and 

at end point, by subject age group and by the ITT popula-

tion: 1) “treatment responder”, defined as YMRS total score 

decreased by at least 50% from the baseline total score; 

and, 2) “remission”, defined as YMRS score 12 at a given 

postbaseline visit.

Safety parameters were analyzed for the safety popula-

tion, defined as all subjects who received study medication. 

Treatment-emergent AEs (TEAEs) were tabulated. Other 

safety parameters were summarized for the safety population 

and for each subject age group. Reference ranges  supplied by 
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the laboratory at the clinical sites or by a central  laboratory 

were used by the investigators to classify the results as below, 

within, or above the normal range and to assess the results 

for clinical significance and/or out-of-range pathological 

changes. The treating Investigator also determined the 

clinical significance of the ECG results. Outlier criteria for 

laboratory parameters, vital signs, and ECGs were identified 

in the Statistical Analysis Plan for the study.

Although the planned enrollment for the study was 

225 subjects so as to achieve 75 completed subjects, the 

difficulty of enrolling young subjects meeting the required 

diagnostic criteria for a study duration of 6 months prevented 

the anticipated enrollment from being achieved.

Results
Subjects
There were 161 eligible subjects enrolled in this study. Four 

discontinued before receiving study medication. Two of 

the 157 treated subjects did not have a postbaseline YMRS 

assessment; therefore, they were not included in the efficacy 

analyses (but all 157 were included in the safety analyses). 

Subject demographics and disposition are summarized in 

Table 1. Overall, 66 of the 157 (42%) subjects completed the 

study. The overall mean duration of treatment was 109.6 days 

(SD 70.2 days). 

The final ERC daily dose for study subjects is found in 

Table 2. Approximately 32% of children and 25% of ado-

lescents reached the 1,200 mg dose at end point.

During the study, concomitant medications taken by more 

than one subject were risperidone (nine subjects); hydrocodone/ 

paracetamol and ziprasidone hydrochloride (five subjects 

each), quetiapine fumarate (four subjects), sodium chloride, 

Thomapyrin® (acetylsalicylic acid/paracetamol/caffeine), and 

Tussin DM® (dextromethorphan bromide/guaifenesin) (two 

subjects each). Valproate semisodium and trazodone were 

taken by one subject each.

Table 1 Subject demographics and disposition – safety population

Demographics

Characteristic Number

Children (aged 10–12 years) 
N=60

Adolescents (aged 13–17 years)  
N=97

Male 37 (61.7%) 53 (54.6%)
Female 23 (38.3%) 44 (45.4%)
age in years: mean (sD) 11.3 (0.8) 14.7 (1.3)

race
White 47 (78.3%) 72 (74.2%)
Black/african american 7 (11.7%) 15 (15.5%)
american indian/alaska Native 0 (0.0%) 1 (1.0%)
Other 6 (10.0%) 9 (9.3%)

Bipolar episode
Manic 27 (45.0%) 46 (47.4%)
Mixed 33 (55.0%) 51 (52.6%)

Disposition
Status Number (%)

Children (aged 10–12 years) Adolescents (aged 13–17 years)

enrolled (n=161)a

Treated (safety population)b 60 97
completed study 27 (45.0) 39 (40.2)
Terminated early 33 (55.0) 58 (59.8)
reason for discontinuation

adverse event(s) 11 (18.3) 15 (15.5)
Lack of efficacy 2 (3.3) 6 (6.2)
Protocol violation 3 (5.0) 2 (2.1)
lost to follow up 7 (11.7) 9 (9.3)
Withdrew consent 7 (11.7) 16 (16.5)
Need for excluded medications 1 (1.7) 4 (4.1)
Other 2 (3.3) 6 (6.2)

Notes: aFour enrolled subjects terminated before treatment. bThe safety population was defined as subjects who received at least one dose of study medication.
Abbreviation: sD, standard deviation.
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Efficacy
Overall efficacy results are summarized in Table 3.

YMrs
ERC treatment was associated with highly significant reduc-

tions (P0.0001) in the YMRS at all study visits when visit-

wise data from the children and adolescents were analyzed 

together. When children and adolescents were evaluated sepa-

rately, significant reductions (P0.0001) in the YMRS was 

present at all visits (visit-wise data), starting at day 4. YMRS 

scores over time, by visit, are summarized in Figure 1.

At study end point, 56.8% of the subjects had YMRS 

scores 50% or less than baseline, thereby meeting the crite-

rion for response. Similarly, at EOS participation, 49.0% of 

subjects had YMRS scores 12, thus achieving the criterion 

for remission.

cDrs-r
The mean baseline CDRS-R score for the ITT population 

was 37.3. At EOS, it was 28.0. The changes (visit-wise data) 

were statistically significant (P0.0001) at each postbaseline 

visit, for both children and adolescents. 

cgi
The CGI-S scores (visit-wise data) had a statistically signifi-

cant decrease (P0.0001), from a mean of 4.7 at baseline 

to an end point score of 3.0. At the EOS participation, the 

CGI-I score indicated that 35.5% of the subjects were “much 

improved” or “very much improved.”

safety
aes
AE data are summarized in Table 4. Most subjects experi-

enced at least one AE during study participation. No deaths 

or completed suicides occurred in any subjects while they 

were enrolled in the study. 

Twenty AEs were considered “severe” (incapacitating; 

subject was unable to work or to complete usual daily activi-

ties) by the treating Investigator. Nine of these SAEs were in 

children. The other AEs that were reported were either “mild” 

Table 2 Final erc daily dose and overall total exposure

Final ERC daily dose at exit Number (%) of subjects

Children (aged 10–12 years) 
N=60

Adolescents (aged 13–17 years) 
N=97

200 mg 4 (6.7) 5 (5.2)
400 mg 10 (16.7) 9 (9.3)
600 mg 11 (18.3) 16 (16.5)
800 mg 10 (16.7) 22 (22.7)
1,000 mg 6 (10.0) 21 (21.6)
1,200 mg 19 (31.7) 24 (24.7)

Notes: N=157. Mean duration of treatment was 109.6 days (47 person-years).
Abbreviation: erc, extended-release carbamazepine.

Table 3 Results of efficacy measurements

Children (N=58) Adolescents (N=97) Total (N=155)

Baseline End of study* Baseline End of study Baseline End of study
Young Mania Rating Scale total score, mean (SD)
28.9 (6.7) 14.5 (10.4) 28.4 (5.9) 13.3 (8.7) 28.6 (6.2) 13.8 (9.4)
Young Mania Rating Scale 50% decrease from baseline, N (%)

35 (60.3) 53 (54.6) 88 (56.8)
Young Mania Rating Scale 50% decrease from baseline for 2 consecutive months, N (%)

21 (47.7) 40 (51.9) 61 (50.4)
Young Mania Rating Scale 12 at end of study, N (%)

29 (50.0) 47 (48.5) 76 (49.0)
Children’s Depression Rating Scale – Revised total score, mean (SD)
37.0 (12.0) 27.9 (9.2) 37.5 (11.9) 28.1 (10.5) 37.3 (11.9) 28.0 (10.0)
Clinical Global Impression – Severity, mean (SD)
4.7 (0.6) 3.1 (1.3) 4.6 (0.6) 2.9 (1.3) 4.6 (0.6) 3.0 (1.3)
Clinical Global Impression – Improvement** at end of study, N (%)

19 (32.8) 36 (37.1) 55 (35.5)
Notes: *end of study = last measurement for each subject. **Rated on a seven-point scale from 1 (very much improved) to 7 (very much worse).
Abbreviation: sD, standard deviation.
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(easily tolerated and did not interfere with daily activity) or 

“moderate” (interfered with daily activity, but subject was 

able to function) in intensity.

There were 26 TEAEs, eleven of which occurred in chil-

dren and which led to study discontinuation. A TEAE was an 

AE that occurred on or after the first dosing date and before 

or at the same time as the last dosing date plus 7 days, or if 

there was an increase in severity during that time frame. The 

most common TEAEs leading to study discontinuation are 

summarized in Table 4.

A SAE was defined as an AE that resulted in death, 

was life-threatening, required hospitalization or prolon-

gation of existing hospitalization, resulted in persistent 

or significant disability or incapacity, or was a congenital 

anomaly or birth defect. SAEs occurred in two children 

and five adolescents. Only two of these SAEs, one case of 

thrombocytopenia and one case of erythema multiforme, 

were considered by the treating Investigator to be related 

to treatment with ERC.

Physical parameters and laboratory tests
Weight gain was noted in both children and adolescents; seven 

adolescents and no children reported weight gain as an AE.  

A total of 55 children and 91 adolescents had both a screen-

ing and an end point weight measurement. Mean (SD) 

weight gain in children was 4.1 kg (4.6) from baseline to 

EOS (P0.0001). Mean (SD) weight gain in adolescents 

during trial participation was 3.0 kg (7.1) (P=0.0001). For 

all 146 subjects, mean (SD) weight gain was 3.4 kg (6.2) 

(P0.0001).

For laboratory tests, the mean changes from the screen-

ing visit (used as baseline) to end point for the majority of 

tests were relatively small and within ±10% of the screening 

values and not clinically relevant. For hematology, consistent 

with ERC prescribing information,21 platelet counts showed 

the maximum relative mean change from screening – a 

decrease of approximately 7%. For the chemistry tests, alka-

line phosphatase increased 13.3% from screening (baseline) 

to end point, and total bilirubin decreased 50% from baseline 

to end point. All pregnancy test results were negative. 

For vital signs, the mean changes from baseline were 

small and not clinically meaningful (ie, greater than 15%). 

Vital signs were evaluated according to the percentages of 

subjects with values outside (above or below) the normal 

range at baseline, end point, day 29, and month 6. Values 

above the normal range occurred in 1.6% to 4.5% of subjects, 

for pulse; in 3.2% to 4.7%, for systolic blood pressure (BP); 

and in 3.2% to 4.5%, for diastolic BP. Values below the 

normal range occurred in 0% to 0.6% of subjects, for pulse; 

in 0.8% to 6.4%, for systolic BP; and in 0.8% to 1.9%, for 

diastolic BP. There was no apparent trend between baseline 

and end point in the percentages of subjects with vital sign 

values above or below the normal range. Less than 10% of 

subjects had values either above or below the normal range 

at any postbaseline visit.

ECGs were evaluated at baseline, day 36, and month 6/EOS.  

Mean changes in ECG parameters from baseline to end 

point were small, ranging from increases of 1.6 beats per 

minute, for heart rate; 4.4 msec, for PR interval; and small 

decreases, ranging from -7.3 to -3.5 msec, for QT/QTc 

intervals. There were no QT/QTc interval changes 60 msec 

from the screening (baseline) visit at follow-up assessments 

for any subject. Abnormal ECG results occurred in 5.2% of 

subjects at screening, in 1.5% at treatment end point, and in 

1.5% and 1.6%, respectively, after 36 days and 6 months of 

treatment. 

Figure 1 YMrs total score average by duration of treatment: iTT population.
Abbreviations: iTT, intent to treat; YMrs, Young Mania rating scale.
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Table 4 Overall summary of adverse events – safety population

Number (%) of subjects

Children  
(N=60)

Adolescents  
(N=97)

All subjects  
(N=157)

Treatment-emergent adverse events (TEAEs)
Number of subjects with at least one TEAE 46 (76.7) 85 (87.6) 131 (83.4)
Drug-related Teae 34 (56.7) 58 (59.8) 92 (58.6)
severe Teae 9 (15.0) 11 (11.3) 20 (12.7)
Teae leading to study termination 11 (18.2) 15 (15.5) 26 (16.6)
serious Teae 2 (3.3) 5 (5.2) 7 (4.5)
Teae leading to death 0 0 0
TEAEs reported by at least 5% of subjects
abdominal pain upper 7 (11.7) 6 (6.2) 13 (8.3)
Diarrhea 2 (3.3) 6 (6.2) 8 (5.1)
Nausea 6 (10.0) 16 (16.5) 22 (14.0)
Vomiting 7 (11.7) 8 (8.2) 15 (9.6)
Fatigue 5 (8.3) 14 (14.4) 19 (12.1)
Nasopharyngitis 5 (8.3) 5 (5.2) 10 (6.4)
Upper respiratory tract infection 3 (5.0) 6 (6.2) 9 (5.7)
Weight increased 1 (1.7) 9 (9.3) 10 (6.4)
Dizziness 4 (6.7) 17 (17.5) 21 (13.4)
headache 14 (23.3) 27 (27.8) 41 (26.1)
somnolence 10 (16.7) 20 (20.6) 30 (19.1)
rash 5 (8.3) 7 (7.2) 12 (7.6)

Severe TEAEs reported by at least two subjects or incidence 1%
Thrombocytopenia 1 (1.7) 1 (1.0) 2 (1.3)
irritability 2 (3.3) 2 (2.1) 4 (2.5)
headache 2 (3.3) 0 2 (1.3)
Bipolar disorder 1 (1.7) 1 (1.0) 2 (1.3)
Drug-related TEAEs reported by at least 2% of subjects
abdominal pain upper 3 (5.0) 3 (3.1) 6 (3.8)
Diarrhea 1 (1.7) 3 (3.1) 4 (2.5)
Nausea 3 (5.0) 11 (11.3) 14 (8.9)
Vomiting 1 (1.7) 5 (5.2) 6 (3.8)
Fatigue 5 (8.3) 12 (12.4) 17 (10.8)
Weight increased 0 7 (7.2) 7 (4.5)
Dizziness 2 (3.3) 11 (11.3) 13 (8.3)
headache 5 (8.3) 12 (12.4) 17 (10.8)
sedation 2 (3.3) 4 (4.1) 6 (3.8)
somnolence 10 (16.7) 14 (14.4) 24 (15.3)
rash 4 (6.7) 4 (4.1) 8 (5.1)
serious adverse events
Bipolar i disorder 1 (1.7) 2 (2.1) 3 (1.9)
erythema 1 (1.7) 0 1 (0.64)
Thrombocytopenia 0 1(1.0) 1 (0.64)
cholecystitis acute 0 1(1.0) 1 (0.64)
suicidal ideation 0 1(1.0) 1 (0.64)
TEAEs leading to premature study discontinuation in at least two subjects
Nausea 1 (1.7) 2 (2.1) 3 (1.9)
Vomiting 1 (1.7) 2 (2.1) 3 (1.9)
Platelet count decreased 2 (3.3) 0 2 (1.3)
White blood cell count decreased 2 (3.3) 3 (3.1) 5 (3.2)
Dizziness 0 2 (2.1) 2 (1.3)
Bipolar disorder 1 (1.7) 1 (1.0) 2 (1.3)
Petechiae 1 (1.7) 1 (1.0) 2 (1.3)
rash 2 (3.3) 4 (4.1) 6 (3.8)
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Conclusion and discussion 
Overall, the incidence of AEs, SAEs, and AEs leading to 

treatment discontinuation was relatively low in this 6-month 

study, especially after 8 weeks of treatment. The occurrence 

of AEs was similar between children and adolescents. The 

findings were consistent with the common side effects and 

laboratory test abnormalities contained in the ERC pre-

scribing information21 for the treatment of BDs in adults. 

It should be noted that several of the side effects observed 

in this patient population could be serious. As such, careful 

monitoring is recommended if carbamazepine is prescribed 

to this group of youngsters.

On all measures of efficacy, and for the total efficacy 

population (both children and adolescents), ERC treatment 

resulted in statistically significant and clinically meaning-

ful improvement over baseline measurements at end point. 

For example, the YMRS total score decreased from 28.6  

(SD 6.2) at baseline to 13.8 (SD 9.4) at end point (P0.0001). 

A 50% decrease from baseline in the YMRS was noted in 

56.8% of children and adolescents combined, and the 50% 

decrease was maintained for 2 consecutive months in 50.4%. 

On both the CDRS-R and the CGI-S, highly significant 

(P0.0001) improvement was also noted for the overall 

efficacy population. At EOS participation, the CGI-I score 

indicated that 35.5% of the subjects were “much improved” 

or “very much improved.”

This study was the first substantive prospective clinical 

trial to provide information to prescribing physicians on the 

long-term safety and effectiveness of ERC in this population. 

However, as with all clinical trials, this study had limitations. 

Perhaps most noteworthy was the open-label design. However, 

despite this fact, the study design was strengthened by the 

6-month duration and the relatively large number of youths 

treated under the auspices of a clinical trial. It should be noted 

that despite these positive features, the number of patients 

enrolled were still relatively modest when compared to the 

number of youths suffering BD-1. Similarly, 6 months is a rea-

sonably brief epoch when considering that pharmacotherapy 

for this patient population may be indicated for several years. 

Also, youths with comorbid medical and psychiatric conditions 

were not eligible for participation in this study. For that reason, 

these results may not be applicable to all patients in this age 

group suffering from a manic or mixed episode with BD-1.

Carbamazepine levels were not routinely obtained during 

the study. As carbamazepine levels are often used in clinical 

practice, hypotheses about relationships between carbam-

azepine levels and dose, as well as about carbamazepine 

levels and efficacy/tolerability, cannot be generated based 

on these data. 

Despite these limitations, this study does substantively 

contribute to the medical literature as it notably adds to what 

is known about the use of ERC in the treatment of children 

and adolescents suffering from BD-1.

In summary, open-label treatment with ERC in the range 

of 200 mg to 1,200 mg per day in divided doses may be effec-

tive and safe for the long-term treatment of children and ado-

lescents with manic and mixed episodes of BD-1. However, 

a randomized, placebo-controlled study would confirm the 

efficacy of prescribing ERC in this subject population.
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