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Abstract

We evaluated weight changes in obese patients at 6-months after they ended participation in a
12-month randomized controlled trial in which they received daily placebo, zonisamide 200 mg, or
zonisamide 400 mg, in addition to lifestyle counseling. Of the originally randomized 225 patients,
218 completed month-12 when study interventions were discontinued. For the 154 patients who
returned for 6-month follow-up off-treatment, weight changes between month-12 and month-18
for placebo (n=53), zonisamide 200 mg (n=49), and zonisamide 400 mg groups (n=52) were 0.5
kg (95% Cl, 0.8 to 1.8; 0.7%), 1.5 kg (0.2 to 2.8; 1.6%; p=0.26 vs placebo) and 2.4 kg (1.1

to 3.7; 2.6%; p=0.04 vs placebo), respectively. Our results suggest that although zonisamide 400
mg daily for 12-months resulted in greater weight loss than with placebo, weight regain after
discontinuation of interventions was greater in the zonisamide 400 mg group than placebo group.
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Introduction

In randomized controlled trials (RCTs) of pharmacological interventions for obesity, patients
are seldom followed beyond the intervention period. In particular, there is sparse knowledge
regarding weight changes after both pharmacological and ancillary lifestyle interventions are
discontinued.
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Zonisamide, an antiepileptic drug, was shown to enhance weight loss in obese adults in

a short-term RCT [1]. Recently, Gadde et al reported results from a 12-month RCT in

which daily treatment with zonisamide 400 mg was demonstrated to be more effective than
placebo or zonisamide 200 mg [2]. In this paper, we report weight changes at 6-months after
discontinuation of lifestyle counseling and double-blind zonisamide or placebo.

The study was conducted at Duke University Medical Center after institutional review
board approval. This was an extension of a 12-month RCT (Clinical Trials.gov Identifier:
NCTO00275834); eligibility criteria and details of the study design and conduct were
described a previous publication [2]. The first phase was a randomized, double-blind,
placebo-controlled trial in which a total 225 obese men and women without diabetes
mellitus (mean body mass index [SD], 37.6 [4.9] kg/m?) were randomly assigned to
treatment with daily placebo, zonisamide 200 mg, or zonisamide 400 mg for 12-months,
when all study interventions and monthly assessments were discontinued. Patients were
offered $25 for completing a 6-month follow-up visit at which they provided weight
assessment and completed a brief questionnaire. All patients gave written informed consent
first for the 12-month trial and later for the month-18 follow-up visit. Body weight,

was measured on a calibrated electronic scale to the nearest 0.1 kg using standardized
procedures.

The primary outcome was change in weight (weight at month-18 minus weight at month-12)
by treatment (zonisamide 200 mg vs placebo, zonisamide 400 mg vs placebo). The resulting
difference in weight change between treatment groups was regressed on a 3-level proxy
variable (1, placebo; 2, zonisamide 200 mg; 3, zonisamide 400 mg) using analysis of
covariance. If the ANCOVA omnibus test was significant, pairwise comparisons between
treatments were subsequently tested with age, sex, race, weight at month-0 and weight at
month-12 as covariates. Descriptive characteristics were computed with #-tests and analysis
of variance for continuous variables and XZ tests for categorical variables as appropriate.
Pearson correlation test was used to assess relationship between change in weight from
month-0 to month-12, and change in weight from month-12 to month-18.

Of the 218 patients who completed the initial 12-month trial, 154 (placebo [n=53],
zonisamide 200 mg [n=49], and zonisamide 400 mg [n=52]) returned to provide month-18
assessments. Of this sample of 154, 31 patients were not taking the study drug when they
completed month-12. There were no significant differences in age, sex or race distribution,
or weight at month-0 between the original cohort of 225 patients and the month-18 cohort
of 154 patients (Table 1). We also compared these baseline characteristics between the 154
patients who completed month-18 and the 71 who did not; there were no differences (data
not shown).

For the month-18 cohort of 154 patients, weight changes at month-12 were —4.4 kg (95%
Cl, -6.7 to —2.1 kg; least squares mean, —4.2%) for placebo, -4.8 kg (-7.1to —2.4; —4.2%;
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p=0.82 vs placebo) for zonisamide 200 mg, and -9.2 kg [-11.5 to —6.9; —8.8%; p=0.003

vs placebo] for zonisamide 400 mg. Mean (least square) weights of the groups at month-12
were 104.9 kg (102.7 to 107.1) for placebo, 104.5 kg (102.3 to 106.7, p=0.96 vs placebo) for
zonisamide 200 mg, and 100.1 kg (97.9 to 102.3, p=0.007 vs placebo) for zonisamide 400
mg.

Six-months after discontinuation of study interventions, mean weight change from month-12
for the entire cohort (n=154) was 1.4 kg (0.7 to 2.2) with all three groups gaining weight;
change in the three groups were 0.5 kg (-0.8 to 1.8 kg; 0.7%) for placebo, 1.5 kg (0.2 to 2.8
kg; 1.6%; p=0.26 vs placebo) for zonisamide 200 mg, and 2.4 kg (1.1 to 3.7; 2.6%; p=0.04
vs placebo) for zonisamide 400 mg. The patterns of weight changes between month-0,
month-12 and month-18 by treatment arm are depicted in Figure 1. Net weight changes
(month-0 to month-18) for the treatment groups were: —3.4 kg (4.7 to —2.1) for placebo,
-4.3 kg (5.6 to —3.0; p=0.26 vs placebo) for zonisamide 200 mg, and —5.3 kg (-6.6 to
-4.0; p=0.035 vs placebo) for zonisamide 400 mg.

Weight changes for the subset of patients who completed month-12 on study drug (n=123)
followed the same pattern observed in the total month-18 sample of 154 with the zonisamide
400 mg group regaining the most weight (2.9 kg [1.5 to 4.4]; p=0.008 vs placebo) whereas
weight changes in the placebo (0.3 kg) and zonisamide 200 mg group (1.6 kg [0.1 to 3.1];
p=0.17) did not differ.

For the entire cohort of 154 patients, there was an inverse correlation between weight loss
at month-12 and weight change at month-18 (/=.32; p<0.001), i.e. those who lost the most
weight during the intervention period regained the most after treatment discontinuation.

Conclusions

The main finding of our 6-month follow-up investigation is that although zonisamide 400
mg led to greater weight loss than with placebo after 12 months, there was greater weight
regain for the zonisamide 400 mg group than placebo group after treatment discontinuation.

In 1999, Bray et al [3] reported a trial that randomized 1047 obese patients to placebo or

6 different doses of sibutramine ranging from 1 mg to 30 mg for 24-weeks. Weight loss
with sibutramine ranged from 2.7% to 9.4% in a dose-ranging manner compared with 1.2%
with placebo. Weights were assessed 6-weeks after drug discontinuation, and data were
available for 399 (58%) of the 683 that completed 24-weeks on drug. It was stated that
patients who lost the most weight regained the most. We estimated from the line-graph that
the groups that discontinued sibutramine 20 mg, sibutramine 10 mg, and placebo regained
approximately 3.1%, 2.0%, and 0.7%, respectively. Our study is similar to the sibutramine
discontinuation study in that there were no weight maintenance interventions and no clinical
monitoring after drug discontinuation. Results of the two studies are also similar in that
patients who lost the most weight regained the most after discontinuation of treatment.

In addition to a relatively large sample size, the current study’s strengths include a fair
distribution of participants by sex (40% men) and race (34% non-White). A limitation of
our study is that only 154 (71%) of the 218 that completed month-12 returned for month-18
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follow-up visit; however, this 71% return rate is still higher than that in other studies of this
nature.

In summary, we found that obese patients assigned to daily treatment with zonisamide 400
mg achieved greater weight loss than those assigned to placebo at 12 months, but subsequent
to discontinuation of the double-blind study drug along with diet and lifestyle counseling,
regained more weight over the next 6 months, which may be attributable to greater degree

of weight loss on treatment. As suggested by the sibutramine discontinuation study and the
current study of zonisamide, weight regain after drug discontinuation appears to be faster
than after discontinuation of lifestyle interventions [4,5]. Rapid physiological adaptation of
energy regulation pathways after drug-induced suppression of hunger is lifted may explain
faster weight regain following discontinuation of pharmacotherapy [6].
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Figure 1. Weight changes from month-0 to month-12 on-treatment, and month-12 to month-18
off-treatment

Data presented are least squares means (error bars, 95% confidence intervals) for the
month-18 cohort of 154 patients (placebo [n=53], zonisamide 200 mg [n=49], zonisamide
400 mg [n=52]). p=0.035 vs placebo for zonisamide 400 mg for change from month-0 to
month-18.
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