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I ORIGINAL CONTRIBUTION

Long-term Weight Loss With Sibutramine

A Randomized Controlled Trial

Alfred Wirth, MD

Jutta Krause

ODAY, OBESITY HAS REACHED EN-

demic proportions' and the

widespread lack of clinical suc-

cess? calls for effective treat-
ment of this chronic disorder. Thera-
peutic intervention prevents the serious
and cost-intensive sequelae of this con-
dition.” The reluctance of the medical
profession to treat obesity* is fortu-
nately no longer justified because short-
term weight reduction achieved by in-
terventions, such as dieting, exercise, and
behavior modification programs, can lead
to long-term weight loss through the use
of effective medicines.”® These drugs are
designed to be used as an adjunct to non-
medical therapy.”!! Obesity can be seen
as the underlying condition predispos-
ing persons to cardiovascular risk fac-
tors. Thus, symptomatic treatment of
these risk factors can now be replaced by
a causal therapy that addresses obesity
itself. The main objective of this phar-
macotherapeutic approach is to achieve
long-term weight loss,'? and there is evi-
dence that even moderate weight loss of
5% to 10% results in reduced morbid-
ity and mortality."

Sibutramine hydrochloride enhances
satiety, primarily by blocking the reup-
take of 2 neurotransmitters, noradrena-
line and serotonin. It is also postulated
that sibutramine increases the meta-
bolic rate by enhancing peripheral nor-
adrenaline function via B3-adrenocep-
tors leading to an increase in energy
expenditure.” So far, approximately 8000
patients have taken sibutramine in clini-
cal studies. Its effectiveness in reducing
weight and achieving weight mainte-
nance already has been shown in sev-
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Context Treatment of obesity requires long-term therapy, which can be hampered
by difficulties in achieving patient compliance. The effectiveness of sibutramine hy-
drochloride in treating obesity has been shown in randomized controlled trials.

Objective To compare the effectiveness of 2 distinct sibutramine regimens with each
other and with placebo for weight reduction among obese persons.

Design Randomized, double-blind, parallel-group placebo-controlled trial from April
1997 to September 1998.

Setting One hundred eight private practices and 3 outpatient departments of uni-
versity hospitals in Germany.

Patients A total of 1102 obese adults (body mass index, 30-40 kg/m?) entered the 4-week
open-label run-in period with 15 mg/d of sibutramine, 1001 of whom had weight loss of
at least 2% or 2 kg were randomized into the 44-week randomized treatment period.

Interventions Patients were randomly assigned to receive 15 mg/d of sibutramine
continuously throughout weeks 1-48 (n = 405); 15 mg/d of sibutramine intermit-
tently during weeks 1-12, 19-30, and 37-48, with placebo during all other weeks (n
= 395); or placebo for weeks 5-48 (n = 201).

Main Outcome Measure Weight loss during the randomized treatment period,
compared among all 3 groups.

Results Mean weight loss in the intention-to-treat population during the 44-week
randomized treatment period was 3.8 kg (4.0%) in patients receiving continuous
therapy (95% confidence interval [Cl], —4.42 to —3.20 kg) and was 3.3 kg (3.5%)
in patients receiving intermittent therapy (95% CI, —3.96 to —2.66 kg), vs a mean
weight gain of 0.2 kg (0.2%) (95% Cl, —0.60 to 0.94 kg) in patients receiving pla-
cebo. Therapeutic equivalence of the 2 active treatments could be shown. Although
there was a greater weight loss in the continuous than in the intermittent group,
this difference was nonsignificant (P=.28) and the 95% Cls were within the pre-
defined range of therapeutic equivalence—0 +1.5 kg (-1.37 to 0.28 for the intent-
to-treat population). Overall weight loss during the 48-week period was 7.9 kg and
7.8 kg in the continuous and intermittent groups, respectively, but was 3.8 kg in
the sibutramine run-in placebo group. Waist circumference reduction, triglyceride
levels, and high-density lipoprotein cholesterol concentrations were also positively
influenced by sibutramine treatment. Systolic and diastolic blood pressures were
stable across all 3 groups. Overall, adverse events occurred at similar frequencies
across all treatment groups, but the proportion was lowest in the group receiving
intermittent therapy.

Conclusions Sibutramine, administered for 48 weeks to a typically obese popula-
tion, results in clinically relevant weight loss compared with placebo. Regarding ef-
fectiveness, continuous and intermittent sibutramine therapies are equivalent and the
safety profiles for both treatments are comparable.

JAMA. 2001,;286:1337-1339
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eral randomized, double-blind stud-
ies.’®1” The aim of this randomized study
was to show equivalent weight reduc-
tion inan obese population using 2 thera-
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peutic approaches: a continuous and
intermittent therapy with sibutramine
and the superiority of both therapies over
placebo. To our knowledge, this study
is the first in which such a randomized
approach has been adopted in the treat-
ment of obesity.

METHODS
Patients

This 48-week multicenter study had a
double-blind, placebo-controlled, ran-
domized parallel-group design. Obese
(body mass index [BMI; calculated as
weight in kilograms divided by the
square of height in meters]) (30-40
kg/m?) men and women aged between
18 and 65 years and with at least 1 un-
successful attempt to lose weight by di-
etary measures in the past were re-
cruited from 108 private practices and
3 hospital outpatient departments in
Germany. The study was conducted
from April 1997 to September 1998.
The study was approved by the ethics
committee and conducted in accor-
dance with the German Medicines Act,
the Declaration of Helsinki, and the Eu-
ropean guidelines for Good Clinical
Practice. Accordingly, only patients who
had given their written informed con-
sent to participate in the study were in-
cluded. Patients with serious cardio-
vascular or metabolic diseases as
defined in the study protocol were ex-
cluded from participation. In addi-
tion, patients with a history of drug or
alcohol abuse, in need of antidepres-
sant agents, monoamine oxidase in-
hibitors, B-blockers, or of any drugs in-
fluencing body weight were not allowed
to participate. To enter the study,
women of childbearing age either had
to have had hysterectomies or had to
be using a safe and medically accepted
contraceptive method, such as oral con-
traceptives or an intrauterine device.

Design

The total treatment period for each pa-
tient was 48 weeks, comprising a run-in
open-label period of 4 weeks and a
double-blind treatment period of 44
weeks. During the 4-week run-in pe-
riod, each patient was treated with 15
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mg of sibutramine, administered orally,
once daily. This dosage was chosen
based on earlier trials in which 5 to 30
mg/d of sibutramine produced a dose-
related weight loss, and treatment with
15 mg/d of sibutramine led to favor-
able results.'®*! Patients with a weight
loss of at least 2% and/or 2 kg or more
(responders) during this period were
randomized to 1 of 3 treatment
groups—continuous or intermittent
therapy or placebo. All patients took 1
capsule daily for the subsequent 44
weeks. Thus, patients in continuous
therapy received 15 mg of sibutra-
mine throughout the entire study pe-
riod, and those in intermittent therapy
received 15 mg of sibutramine during
weeks 1 through 12, 19 through 30, and
37 through 48 and then received pla-
cebo during the other weeks. The in-
termittent pattern was developed based
on the observation that while patients
are undergoing long-term treatment,
the weight reduction slows down after
the first 3 months.?? Earlier studies also
had shown that after cessation of
sibutramine treatment, the increase in
weight compared with placebo was
slower than expected, especially dur-
ing weeks 4 to 6 after the end of treat-
ment. >

Allocation to the 3 treatment groups
used computer-generated, balanced
permuted blocks with a block size of 5
at a ratio of 2:2:1. Neither the patient
nor the investigator was aware of the
assigned treatment; patient codes were
stored with their physicians and treat-
ment codes with the statistical depart-
ment of Knoll Deutschland GmbH.
Therapy was administered in the form
of capsules that, irrespective of treat-
ment, were identical in form and color.

The study was conducted using the ev-
eryday routines prevailing in the pri-
vate practices or hospitals in Germany,
that is, physicians advised their pa-
tients and provided them with booklets
concerning dietary recommendations;
formal dietary or behavior modification
programs were not applied. Thus, in ad-
dition to evaluating effectiveness, this
study assessed the effectiveness of treat-
ment. Written monitoring conventions

as well as the monitoring visits (approxi-
mately every 6 weeks) served to stan-
dardize the study throughout all study
sites.

Study Protocol

Assessments were made at each of 10
visits; the first was scheduled on visit
1 (day 0, baseline) at the start of the
4-week run-in phase of the study, visit
2 at the end of week 4, visit 3 at the end
of week 8, visit 4 at the end of week 12,
and the subsequent 6 visits every 6
weeks until the end of the 48-week
study period. At each visit, weight (pri-
mary outcome) was assessed together
with secondary measures, such as BMI,
waist circumference, as well as vital
signs (blood pressure and heart rate),
using standard methods.” Fasting se-
rum concentrations of triglycerides,
cholesterol, high-density lipoprotein
(HDL), and low-density lipoprotein
(LDL) were measured at baseline (visit
1), after the 4-week run-in period (visit
2), and at the end of weeks 12 (visit4),
30 (visit 7), and 48 (visit 10). Safety
laboratory tests based on standard he-
matological and clinical chemistry pa-
rameters were performed. A certified
central laboratory in Freiburg, Ger-
many, performed these tests.

The patients’ demographic data, their
medical history, and any concomitant
diseases were recorded at baseline.
Physical examinations also were per-
formed at baseline and on visits 4, 7,
and 10. The investigator checked com-
pliance by counting the number of cap-
sules returned on each visit. Patients
were also asked about their intake of
the medication, for example, if they
took the capsules every day at about the
same time of the day. Concomitant
medication and adverse events were
documented, and the investigators used
their judgement to assess the causal re-
lationship between an adverse event and
the study therapy. Serious adverse
events (following common definition,
ie, those adverse events that required
hospitalization, were life-threatening,
or resulted in a persistent or signifi-
cant disability or death) had to be re-
ported immediately.

©2001 American Medical Association. All rights reserved.
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At the end of the study, patients and
investigators globally assessed the ef-
fectiveness and tolerability of the type
of therapy received using a 5-point scale
(very good, good, moderate, poor, or
none).

Statistical Analysis

Sample size estimation for the 2 active
drug treatment groups was based on the
following assumptions: two 1-sided t
tests with an equivalence range of 1.5
kg were performed. Standard devia-
tion of weight loss was assumed to be
5.5 kg. With a=.05 and a power of 80%,
231 patients per treatment group were
needed to complete the study. Assum-
ing that 25% of the patients screened
would be excluded from treatment af-
ter the 4-week run-in period, com-
bined with an assumed dropout rate
from the study of 20%, 400 patients per
treatment group had to be screened.

As the effectiveness of sibutramine
had already been demonstrated in pre-
vious studies,'®!" 2 therapeutic regi-
mens were compared in this study. Re-
sults are given for the intention-to-
treat (ITT) population for the primary
parameter. In addition, results are given
for the protocol population (PP; those
who completed all 48 weeks) because
according to the study protocol the
analysis of effectiveness was based on
this population. Two-sided 95% con-
fidence intervals (ClIs) were calcu-
lated and compared with the pre-
defined equivalence range of £ 1.5 kg to
establish therapeutic equivalence. The
ClIs were based on an analysis of co-
variance (ANCOVA) model, includ-
ing center, sex, treatment as fixed ef-
fects, and the body weight at baseline
and the baseline body weight by sex in-
teraction as covariates, thus being ad-
justed for effects included in the model
(SAS software, version 8.1, SAS insti-
tute, Cary, NC).

Analysis of safety and tolerability was
based on the ITT population. More-
over, subgroups were created for statis-
tical analysis and were evaluated quali-
tatively with respect to effectiveness and
safety. For the ITT population, last ob-
servation carried forward was applied for

©2001 American Medical Association. All rights reserved.
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the primary study parameter, weight loss
measured in kilograms, between the last
measurement and the measurement at
visit 2 of body weight, whereas only the
observed values were evaluated for the
PP population.

All adverse events experienced by
each patient throughout the 48-week
therapeutic period were recorded. The
severity, relationship to therapy, and
body system of each adverse event was
assessed using Hoechst Adverse Reac-
tion Terminology System tables
(Hoechst AG, Med Abteilung, Frank-
furt, Germany). Adverse events occur-
ring in the initial 4-week run-in pe-
riod and treatment-emergent signs and
symptoms were included in the ran-
domized analysis of treatment groups

if they were present during the double-
blind treatment period and their sever-
ity increased.

RESULTS
Enrollment

Patients (n=1001 in 101 centers) com-
pleting the initial run-in period were
randomized to 3 different treatment
groups in a ratio of 2:2:1 (FIGURE 1).
The ITT population comprised 405 and
395 patients receiving continuous and
intermittent treatment with sibutra-
mine, 15 mg, once-daily, respectively,
and 201 patients given placebo for the
44-week treatment period. In all, 214
patients (21.4%) did not complete the
study. The proportions of withdraw-
als from active treatments were simi-

Figure 1. Trial Profile

Initial Run-In Period (4 wk)

1102 Received 15 mg of Sibutramine Hydrochloride

2 Other

101 Not Eligible for Randomization
23 Did Not Meet Weight Loss Criteriall
35 Protocol Violations
23 Adverse Events
9 Patient Request
8 Lost to Follow-up
1 Noncompliance

1001 Randomized Into 3 Groups
at a Ratio of 2:2:1

Randomized Treatment Period (44 wk)

405 Assigned to Receive 15 mg of
Continuous Sibutramine

395 Assigned to Receive 15 mg of
Intermittent Sibutramine

201 Assigned to Receive Placebo

79 Withdrew 80 Withdrew

7 Lack of Efficacy
4 Noncompliance
15 Lost to Follow-up
4 Protocol Violation
20 Patient Request
25 Adverse Event

4 Other/Unavailable

6 Lack of Efficacy
1 Noncompliance
2 Nonresponder
22 Lost to Follow-up
16 Protocol Violation
18 Patient Request
13 Adverse Event

2 Other/Unavailable

55 Withdrew

12 Lack of Efficacy
0 Noncompliance
3 Nonresponder
10 Lost to Follow-up
4 Protocol Violation
15 Patient Request
9 Adverse Event

2 Other/Unavailable

‘ 326 Completed Trial

‘ ‘ 315 Completed Trial ‘

‘ 146 Completed Trial

405 Included in Intention-to-Treat

395 Included in Intention-to-Treat

201 Included in Intention-to-Treat

Analyses Analyses Analyses
312 Included in per Protocol 303 Included in per Protocol 137 Included in per Protocol
Analyses Analyses Analyses

*Weight loss of at least 2% or 2 kg following the 4-week run-in period.
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]
Table 1. Characteristics of the Intent-to-Treat Population at Randomization (Week 4)

Continuous Therapy Intermittent Therapy Placebo
Characteristic (n = 405) (n = 395) (n = 201)
Sex, No (%)
Male 103 (25.4) 84 (21.3) 46 (22.9)
Female 302 (74.6) 311 (78.7) 155 (77.1)
Age, mean (SD), y 43.1(11.2) 42.6 (12.0) 44.0 (11.1)
Anthropometry, mean (SD)
Weight, kg 98.6 (14.3) 98.2 (15.1) 98.2 (14.7)
Height, cm 168.0 (8.7) 167.1(8.7) 167.0 (9.1)
Body mass index, kg/m? 34.7 (3.4) 34.9 (3.4) 35.0 (3.4)
Waist circumference, cm 106.6 (11.3) 106.6 (12.7) 106.6 (12.0)
Alcohol consumption, No. (%)* 183 (45.2) 167 (42.3) 86 (42.8)
Smokers, No. (%) 149 (36.8) 132 (33.4) 63 (31.3)
Obesity in family history, No. (%) 288 (71.1) 283 (71.6) 156 (77.6)

*Defined as occasional or daily consumption and is based on the number of drinks consumed.

lar (20%, P=.77). The proportions with-
drawing from placebo (27%) were
significantly higher than from active
treatments (continuous vs placebo,
P=.01 and intermittent vs placebo,
P=.03).

Reasons for dropping out of the study
are summarized in Figure 1 and show
that in the placebo group 12 patients
(6.0%) withdrew from the study due to
alack of effectiveness, according to the
opinion of the patient or physician,
compared with only 7 patients (1.7%)
and 6 patients (1.5%) in continuous and
intermittent therapy, respectively.

In addition to the 214 dropouts, there
were 14, 12, and 9 protocol violators
who did not drop out of the study from
the continuous, intermittent, and pla-
cebo groups, respectively, who were not
included in the PP population, which
thus included 752 patients.

All but 2 patients were white Euro-
peans. Demographic, anthropomet-
ric, and baseline characteristics were
similar in the treatment groups after
randomization (TABLE 1).

Weight Loss

FIGURE 2A shows the weight change for
all 1001 patients of the ITT popula-
tion. In the initial 4-week run-in phase
in which all patients received 15 mg of
sibutramine, weight loss was similar in
the 3 treatment groups: patients lost a
mean 4.1 kg (4.2%), 4.5 kg (4.6%), and
4.0 (4.1%) of body weight with subse-
quent treatment with continous, inter-
mittent, and placebo, respectively.

1334 JAMA, September 19, 2001—Vol 286, No. 11 (Reprinted)

During the 44-week randomized treat-
ment period, mean weight loss for the
ITT population was 3.8 kg (4.0%) for pa-
tients receiving continuous therapy (95%
Cl,—4.42t0-3.20) and 3.3 kg (3.5%) for
patients receiving intermittent therapy
(95% CI, =3.96 to —2.66), and a mean
weight gain of 0.2 kg (0.2%; 95% CI,
—0.60 to 0.94) for patients receiving pla-
cebo. Weight loss was statistically sig-
nificantly different in patients receiving
either continuous or intermittent therapy
compared with those receiving placebo
(P<.001). Inall 3 groups, women tended
to lose more weight than men (continu-
ous therapy:-2.9 kg in men vs —4.1 kg
in women, P=.08; intermittent therapy:
-1.5 kg in men vs —3.8 kg in women,
P=.004; placebo: 1.2 kg in men vs —0.1
kg in women, P=.14) throughout the 48-
week study period (Figure 2B and 2C).

The result of the ANCOVA showed a
center effect (P<<.001). In an addi-
tional ANCOVA model, including a cen-
ter by treatment interaction, this inter-
action was not significant and therefore
not included for the calculation of Cls.

Overall weight loss during the 48-
week period for the continuous and in-
termittent groups was 7.9 kg and 7.8
kg, respectively, but 3.8 kg in the pla-
cebo group.

The percentage of patients losing 5%
and 10% of baseline weight (mea-
sured at visit 1) was evaluated. This per-
centage acknowledges that not all the
reduction in body weight seen in the
active treatment groups could be fully
ascribed to the effect of sibutramine, just

as some of the weight loss in the pla-
cebo group was also due to the effect
of sibutramine during the 4-week
run-in period. In the active treatment
groups, 65% of continuous and 63% of
intermittent patients experienced a 5%
weight loss response, and 32% and 33%
of these patients had a 10% weight loss
response. These weight loss responses
in the active sibutramine treatment
groups were significantly greater than
the placebo group, which for 5% and
10% reduction, 35% and 13% of pa-
tients responded (P<<.001 both for 5%
and 10% responders). Both sibutra-
mine groups were comparable (P=.22
for 5% and P=.39 for 10% responders).

Although there was a greater weight
loss in the continuous than in the in-
termittent group, this difference was
small, not significant (P=.28), and the
95% Cls were within the predefined
range of therapeutic equivalence—
0+1.5 kg (-1.33 to 0.42 for the PP
population, which was the primary
study population as defined in the study
protocol, and-1.37 to 0.28 for the ITT
population), which demonstrates the
therapeutic equivalence of the 2 ac-
tive treatments.

Similar reductions in the active treat-
ment groups also were observed for
waist measurements during the 48-
week study period. Patients receiving
continuous treatment had an 7.8-cm de-
crease in waist circumference (95% CI,
-8.58 t0-7.10) vs 8.2 cm (95% ClI,
—-8.91 to —7.42) in patients receiving in-
termittent treatment and 4.1 cm (95%
CI, =5.15 to —=3.15) in the placebo
group. The majority of patients and in-
vestigators assessed the effectiveness of
treatment as good to very good; the per-
centage of patients and investigators
from the continuous (55.8% and 55.3%,
respectively) and intermittent (46.6%
and 47.8%) therapies were consider-
ably higher than those from placebo
(30.9% and 31.4%).

Cardiovascular Risk Factors

FIGURE 3 shows the difference be-
tween the mean plasma lipid levels and
lipoprotein cardiovascular risk factors
in the 3 treatment groups (including the

©2001 American Medical Association. All rights reserved.
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ITT group and the last observation car-
ried forward) from baseline week O to
week 48.

Total cholesterol values were com-
parable between the 3 groups and there
was negligible change between visits 1
and 10. Mean HDL-cholesterol values
increased in all 3 groups between vis-
its 1 and 10 (continuous treatment
group 15.3%; intermittent treatment
group 10.0%, and placebo group 7.1%).
There were similar decreases in LDL-
cholesterol values in both the continu-
ous and placebo groups and a substan-
tial decline in triglyceride levels for both
active treatment groups relative to the
placebo group. For each of the treat-
ment groups, the mean LDL/HDL ra-
tio was relatively stable across the 48-
week study period. For visits 1 and 10
respectively, the mean HDL/LDL de-
clined from 2.9 to 2.5 in the continu-
ous treatment group, from 2.8 and 2.5
in the intermittent treatment group, and
from 2.9 and 2.6 in the placebo group.

No changes in blood pressure were
observed during the study period in
any of the treatment groups
(FIGURE 4). The overall ANCOVA for
the change from randomization to last
visit yielded P=.53 for the systolic
blood pressure and P=.40 for the dias-
tolic blood pressure. Subgroup analy-
ses revealed that there was a slight
reduction in blood pressure values for
5% and 10% of responders. In con-
trast, patients with less weight loss
(>2% but <5%) exhibited a very
weak to a slight increase in blood pres-
sure values, which were of no clinical
relevance.

Adverse Events

Since patients had already received drug
treatment in the initial 4-week run-in
phase, adverse events during this pe-
riod and during the randomized treat-
ment period were analyzed separately
(TABLE 2). During the run-in period,
274 patients (25%) experienced ad-
verse events. These adverse events were
in keeping with the usual adverse event
profile for sibutramine®: dry mouth was
most frequent (n=70; 6.4%), followed
by constipation (n=37; 3.4%), in-

LONG-TERM WEIGHT LOSS WITH SIBUTRAMINE

Figure 2. Mean (SE) Change in Body Weight During the Study Period for All Patients, for

Men, and for Women

All Patients (n=1001)

O Placebo (n=201)
A Intermittent Sibutramine Therapy (n=395)
W Continuous Sibutramine Therapy (n=405)

Change in Body Weight, kg
| [}
> ¢
/
/

L3

|
y \;\H
/
=

H
P
-
I

f

79 |
-10
Men (n=233) O Placebo (n=46)
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The mean (SE) changes for the intent-to-treat population are shown for the 4-week run-in period with 15 mg
of sibutramine hydrochloride (week 0-4) and the randomized treatment period. The broken line in the inter-
mittent therapy curves denote the two 6-week placebo periods.
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creased sweating (n=24; 2.2%), and
headache (n=22;2.0%). A total of 154
patients (14%) were classified as hav-
ing drug-related adverse events. There
were 23 withdrawals (2.1%) due to ad-
verse events during the initial run-in pe-
riod and only 2 patients (0.2%) had se-
rious adverse events, neither considered

to be drug-related (one patient experi-
enced edema and pain in the lower left
leg and another patient had renal colic
and ureterolithiasis).

In the randomized 44-week treat-
ment period, 737 of 1001 (73.6%) pa-
tients experienced adverse events
(TABLE 3). The percentage of patients

Figure 3. Difference in Mean (SE) Plasma Lipid Levels Between Placebo, Continuous, and
Intermittent Therapies With 15 mg of Sibutramine Hydrochloride

104

Il Continuous Sibutramine Therapy (n=405)
[ Intermittent Sibutramine Therapy (n=395)

T

=
=
.
—
C -
}

5]

-104

Change From Baseline, mg/dL

-154

-20-
Total HDL-Cholesterol

Cholesterol

i

[ Placebo (n=201)

LDL-Cholesterol Triglycerides
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experiencing adverse events was simi-
lar in all groups (P=.52 for overall
comparison). Only 4.7% of patients
(n=47) withdrew from the study due
to adverse events. The proportion of
withdrawals due to adverse events was
3.3% in the group receiving intermit-
tent therapy (n=13) vs 6.2% for those
receiving continuous therapy (n=25)
and 4.5% given placebo (n=9), al-
though these proportions were not sig-
nificantly different from each other
(P=.16; Fisher exact test). But the dif-
ference in withdrawals between con-
tinuous and intermittent therapy ap-
proached significance (P=.07; Fisher
exact test) in favor of the intermittent
therapy.

Compared with the initial run-in pe-
riod, the incidence of adverse events
typically induced by sibutramine dur-
ing the randomized 44-week treat-
ment period was low; for instance, the
total incidence of dry mouth was only
1.3% (n=13) and constipation, 4.1%
(n=41). The number of patients expe-
riencing drug-related adverse events
was 67 (17%) with continuous treat-
ment, 55 (14%) with intermittent
therapy, and 23 (11%) with placebo.

Serious adverse events were re-
ported for 52 patients (5.2%) in the 44-
week, randomized treatment period; in
the group receiving continuous therapy,
30 patients (7.4%) experienced seri-
ous adverse events vs 10 (2.5%) and 12
(6.0%) in the groups receiving inter-
mittent treatment and placebo, respec-
tively, the difference between the con-
tinuous and intermittent groups was
significant (P=.002).

Throughout the study, there were no
clinically significant changes in any of
the hematological and biochemical
laboratory parameters. There were no
differences between the groups regard-
ing any changes in laboratory values
outside the normal range between base-
line week 0, week 4, and the last re-
corded measurement (data available
from author).

The vast majority of patients and in-
vestigators assessed the safety of treat-
ment as good to very good, this per-
centage being comparable between the
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3 treatment groups (data available from
author).

COMMENT

This randomized study showed that pa-
tients receiving continuous and inter-
mittent therapy with sibutramine lost
significantly more weight than pa-
tients receiving placebo after an initial
4-week run-in period with sibutra-
mine. This result is consistent with
those obtained in previous studies dem-
onstrating that sibutramine therapy re-
sults in long-term weight loss.?!*":%8
Mean weight loss in the initial run-in
phase was approximately 4.2 kg, thus
confirming the expectations for the
effectiveness of sibutramine during
short-term treatment." In the random-
ized 44-week treatment phase, pa-
tients receiving continuous therapy lost
a further 3.8 kg vs 3.3 kg in patients re-
ceiving intermittent therapy and a
weight gain of 0.2 kg in patients receiv-
ing placebo. In view of the fact that pa-
tients in the placebo group also had re-
ceived sibutramine in the initial run-in
phase, the net overall effect of sibutra-
mine in the 2 active groups cannot be
calculated accurately, but can be esti-
mated to be greater than 3.8 kg or 3.5
kg, respectively, but both less than 7.9
kg. Some of the weight loss in the first
4 weeks may have been due to regres-
sion to the mean and those patients in-
cluded in the trial had to have had at
least a 2 kg or 2% weight loss, but the
weight reductions observed in the pres-
ent trial clearly reached the levels ex-
pected by an effective treatment with
sibutramine.’ for both short-term and
long-term treatment.

As even a moderate weight loss of ap-
proximately 5% provides unquestion-
able benefits for obese patients, the
number of patients achieving such a
weight loss reflects the possible advan-
tage of a treatment with sibutramine:
more than 60% of the patients in the 2
active treatment groups lost 5% or more
of their weight, compared with only
35% in the placebo group.

The results from the continuous
therapy group confirm those of other
long-term studies that show rates of

©2001 American Medical Association. All rights reserved.
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weight loss reached their maximum
during the first 3 months of treat-
ment.'® Thereafter, weight loss contin-
ued but at a slower rate and was main-
tained up to month 12. This rate
reduction possibly indicates that while
taking sibutramine an equilibrium be-
tween energy intake and energy expen-
diture at a lower level is reached after
a particular length of time. One pos-
sible explanation for the weight gain
during placebo periods is that food in-
take increases and the metabolic rate
slows down, increasing again when
sibutramine therapy is restarted. This
induces a concomitant decrease in food
intake thereby reinforcing the weight
reducing effect of sibutramine.
Weight gain after cessation of sibutra-
mine treatment in the intermittent
group was expected because obesity as
a chronic disease is not cured by any
pharmacological agent. With respect to
long-term weight loss over 48 weeks,
the continuous and intermittent treat-
ments were demonstrated to be equiva-
lent despite the fact that patients re-
ceiving intermittent therapy had minor
mean weight gains of 0.6 and 1.0 kg,
respectively, in the two 6-week pla-
cebo periods of this treatment arm.
However, this minor weight gain was
compensated by the greater mean

weight loss in the subsequent two 12-
week periods (1.2 kg and —0.8 kg, re-
spectively) compared with that lost by
patients receiving continuous treat-
ment for the same periods (0.1 kg and
0.1 kg, respectively).

Changes in waist circumference fol-
low those changes in body weight. The
2 active treatment groups were equiva-
lent with respect to the reduction in
waist circumference and both drug
groups were superior to placebo. These
results confirm those from previous
studies that sibutramine also caused a
statistically and clinically significant de-

]
Table 2. Frequency of Adverse Events
During the Initial 4-Week Run-In Period

in the Different Body Systems

(Total Incidence =1%)

15 mg of Sibutramine

Hydrochloride
Over 4 Weeks,
No. (%)
Adverse Event* (N=1102)
Dry mouth 70 (6.4)
Constipation 37 (3.4)
Sweating increased 24 (2.2)
Headache 22 (2.0)
Insomnia 21 (2.0
Back pain 14 (1.3)
Bronchitis 13(1.2)
Dizziness 11 (1.0)
Total of patients with 274 (25)
adverse events
Total No. of adverse 467

events

*One patient could have had more than 1 adverse event.

]
Table 3. Frequency of Adverse Events in the Randomized 44-Week Treatment Period

(Total Incidence =5%)*

Continuous  Intermittent
Therapy Therapy Placebo Total

Adverse Event (n = 405) (n = 395) (n =201) (n=1001)
Bronchitis 67 (16.5) 56 (14.2) 30 (14.9) 153 (15.3)
Back pain 50 (12.4) 58 (14.7) 28 (13.9) 136 (13.6)
Flu syndrome 49 (12.1) 30(7.6) 21(10.5) 100 (10)
Pharyngitis 34 (8.4) 29 (7.3) 16 (8.0) 79 (7.9)
Gastroenteritis 24 (5.9) 25 (6.3) 14 (7.0) 63 (6.3)
Infection 26 (6.4) 22 (5.6) 14 (7.0) 62 (6.2)
Sinusitis 28 (6.9) 23 (5.8) 11 (5.5) 62 (6.2)
Pain in extremity 27 (6.7) 25 (6.3) 8 (4.0) 60 (6.0)
Headache 27 (6.7) 16 (4.1) 12 (6.0) 55 (5.5)
Eczema 24 (5.9) 16 (4.1) 13 (6.5) 53 (5.3)
Gastritis 23 (5.7) 20 (5.1) 8 (4.0) 51 (5.1)
Upper respiratory tract infection 19 (4.7) 14 (3.5) 11 (5.5) 44 (4.4)
Total of patients with adverse eventst 303 (74.8) 283 (71.7) 151 (75.1) 737 (73.6)
Total No. of adverse events 1111 996 468 2575

*All values are expressed as No. (%) unless otherwise indicated.

tOne patient could have had more than 1 adverse event.

(Reprinted) JAMA, September 19, 2001—Vol 286, No. 11 1337

Downloaded from www.jama.com by guest on November 25, 2009


http://jama.ama-assn.org

LONG-TERM WEIGHT LOSS WITH SIBUTRAMINE

crease in waist circumference.?* Com-
puterized tomography scans showed
that the percentage decrease in intra-
abdominal fat was nearly twice that in
subcutaneous fat.”” These factors con-
tribute to the reduction in cardiovas-
cular risk factors present in patients
with abdominal adiposity.

The dropout rate of 21.4% was within
the range anticipated when the study
was designed (ie, 25%). Premature
study termination always presents a
problem, especially in studies de-
signed to last approximately 1 year. The
close monitoring as well as the time
tables provided to the patients might
have helped to ensure patient compli-
ance, which is reflected not only by the
excellent patient compliance based on
the use of the capsules but also by the
relatively small number of dropouts, es-
pecially in the placebo group. That the
number of dropouts in the placebo
group nevertheless exceeded the cor-
responding number in the 2 active treat-
ment groups is another indication of the
favorable effectiveness profile of sibutra-
mine.

A positive feature of sibutramine
treatment is that the small number of
patients who do not respond to sibutra-
mine treatment (in this trial 23 pa-
tients [nonresponders]) can be easily
identified. Earlier trials has shown that
patients who do not lose at least 2% or
2 kg (responders) during the first weeks
also do not benefit from long-term treat-
ment.’! Unnecessary long-term treat-
ment of nonresponders can be avoided,
thus increasing the benefit/risk ratio of
sibutramine.

Possible bias of the results was lim-
ited by the design of a multicenter trial.
The data are based on an obese study
population characteristic for the situ-
ation in Germany, as patients were re-
cruited predominantely from a variety
of private practices, which mirrors the
actual situation more closely than
would a recruition in university hos-
pitals. That the study population re-
flects a very realistic situation is fur-
thermore confirmed by the number of
obese patients with hypertension (46%,
following the definition of systolic blood
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pressure values =140 mm Hg or dias-
tolic blood pressure values =90 mm Hg
at visit 1), because both the Prospec-
tive Cardiovascular Munster study and
the Nurses Health study showed that
about every second obese patient has
hypertension.*??33 Based on this pa-
rameter, the setting mirrors the actual
situation more closely than the popu-
lation included in the Sibutramine Trial
of Obesity Reduction and Mainte-
nance trial, in which only about 8% of
the patients were reported to have hy-
pertension.?®

The decline and increase in triglyc-
eride and HDL-cholesterol levels
observed in this study are not drug-
specific effects but are commonly
observed following weight loss.** It has
been shown that a decrease in triglyc-
eride levels and an increase in HDL-
cholesterol may reduce the risk of car-
diovascular disease.” This therapeutic
effect demonstrates the benefits of drug
therapy by improving lipid metabolism
disorders that are frequently present in
patients with obesity constituting an ath-
erogenic risk factor.*

Weight loss is usually associated with
a decrease in blood pressure. In this
study, mean blood pressure in the to-
tal patient population did not change.
This stability may be because treat-
ment with sibutramine gives rise to 2
opposing effects: weight loss results in
a decrease of blood pressure and this
decrease is offset by the sympathomi-
metic effect of sibutramine causing an
increase in blood pressure. Generally,
these effects caused by sibutramine neu-
tralize each other.*

The frequency of adverse events ob-
served across all groups was compa-
rable with a slightly better adverse event
profile, especially for serious events,
from the group receiving intermittent
therapy. Typical drug-related adverse
events include dry mouth, constipa-
tion, increased sweating, and head-
ache, which all decreased with pro-
longed exposure to sibutramine.

The equivalent effectiveness profile
but slightly better safety profile of in-
termittent sibutramine therapy com-
pared with continuous therapy sug-

gest that long-term treatment with this
drug regimen may be beneficial to pa-
tients with obesity. This approach may
possibly contribute to improved pa-
tient compliance.
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