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OBJECTIVE

Treatment algorithms for type 2 diabetes recommend weight loss for disease man-
agement. The safety andefficacyof treatmentwithphentermine (PHEN)/topiramate
(TPM) extended release (ER) plus lifestyle modification for weight loss and glycemic
benefits were assessed in two randomized, double-blind, placebo-controlled 56-
week studies of obese/overweight adults with type 2 diabetes.

RESEARCH DESIGN AND METHODS

The OB-202/DM-230 Study was a 56-week phase 2 trial that randomized subjects
to receive once-daily placebo or PHEN/TPM ER 15 mg/92 mg (15/92). The primary
end point was change in HbA1c level. A post hoc analysis of a subpopulation with
type 2 diabetes from a second study, CONQUER, is also presented. All subjects
made lifestyle modifications, and comorbidities were managed to the standard of
care.

RESULTS

The study groups comprised 130 subjects with type 2 diabetes enrolled in the OB-
202/DM-230 Study (meanbaseline HbA1c 8.7% [72mmol/mol]) and 388 subjectswith
type 2 diabetes in the CONQUER Study (mean baseline HbA1c 6.8% [51 mmol/mol]).
At week 56 in the OB-202/DM-230, change in weight (from intent-to-treat sample
with last observation carried forward [ITT-LOCF]) was22.7% for placebo and29.4%
for PHEN/TPM ER 15/92 (P < 0.0001 vs. placebo). Change in HbA1c level (from ITT-
LOCF) was21.2% (213.1 mmol/mol) for placebo and21.6% (217.5 mmol/mol) for
PHEN/TPM ER 15/92 (P = 0.0381). In both the OB-202/DM-230 and CONQUER,
greater numbers of patients randomized to receive PHEN/TPM ER treatment
achievedHbA1c targets with reduced need for diabeticmedicationswhen compared
with the placebo group. Common adverse events included paraesthesia, constipa-
tion, and insomnia.

CONCLUSIONS

PHEN/TPM ER plus lifestyle modification can effectively promote weight loss and
improve glycemic control as a treatment approach in obese/overweight patients
with type 2 diabetes.

Management of type 2 diabetes has traditionally been centered on the control of
glycemic levels through periodic blood glucose monitoring, lifestyle and nutritional
modifications, and use of medications that augment insulin secretion or improve in-
sulin sensitivity (1,2).Most patients with type 2 diabetes are overweight or obese, with
accumulation of intra-abdominal fat, which is associated with exacerbation of insulin
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resistance, dysregulated secretion of adi-
pocytokines, and systemic inflammation
(2,3). Additionally, weight loss has long
been known to enhance insulin sensitivity
and improve glycemia in type 2 diabetes
patients (4,5). This has been underscored
more recently by the Look AHEAD Study,
which demonstrated that structured life-
style modifications led to progressive
decrements in HbA1c level as a function
of the amount of weight loss achieved
over the range of 5% to $15%, together
with improvements in dyslipidemia and
blood pressure (6,7). Despite these re-
sults, treatment algorithms for type 2
diabetes, while advocating changes in
diet and physical activity, have not until
recently emphasized the treatment of
obesity as a primary strategy for theman-
agement of type 2 diabetes (1,8–12).
The underemphasis on weight-loss ther-
apy may relate to difficulties in maintain-
ing clinically meaningful reductions in
body weight through diet and lifestyle
changes alone (4,9,13), and to the paucity
of effective and safe obesity medications
(14). Indeed, approved pharmacologic
weight-loss agents have historically dem-
onstrated only modest efficacy (13,15,16),
emphasizing the clear need for thera-
peutic options that producemore robust
and sustained weight loss in patients
with type 2 diabetes.
The recent approval of new medica-

tions with an indication for long-term
weight management, together with life-
style modification, have enabled the de-
velopment of more effective strategies
and medical models for the treatment
of obesity as a disease (17). For example,
the complications-centric approach of the
American Association of Clinical Endocrinol-
ogists (AACE) emphasizes that the presence
and severity of complicationsdrather
than BMIdshould be the primary fac-
tors used in clinical decision making re-
garding weight-loss treatment modality
and intensity (2). In this context, given
that type 2 diabetes is a major complica-
tion of obesity, it is imperative that the
new, enhanced treatment options for
obesity be examined as a primary thera-
peutic modality (18).
The combination of phentermine

(PHEN)/topiramate (TPM) extended
release (ER) is a weight-loss medication
approved by the U.S. Food and Drug
Administration in 2012 as an adjunct to
lifestyle modification for long-term treat-
ment of obesity and overweight (19).

PHEN/TPM ER has been shown to im-
prove cardiometabolic parameters (20,21)
and prevent progression to type 2 dia-
betes in patients with prediabetes and/
or metabolic syndrome (22). This ar-
ticle presents two randomized, placebo-
controlled clinical studies (the OB-202/
DM-230 Study and a post hoc analysis
of the CONQUER Study, a 56-week phase
3 trial in obese adultswith obesity-related
comorbid conditions) in patients with a
type 2 diabetes over a broad range of se-
verity, treated with lifestyle modification
and PHEN/TPM ER. The subset of patients
with type 2 diabetes in the CONQUER
Study were treated with metformin or
diet alone at study entry (21), while pa-
tients in the OB-202/DM-230 had more
longstanding diabetes that required more
intensive therapy.

RESEARCH DESIGN AND METHODS

OB-202/DM-230 Study

Study Design

The DM-230 Study was a 28-week,
double-blind continuation of a 28-week,
phase 2, randomized, double-blind,
placebo-controlled study (OB-202) as-
sessing the efficacy and safety of PHEN
and TPM in the glycemic management of
obese subjects with type 2 diabetes.
Subjects were actively managed to stan-
dard of care for their comorbidities in-
cluding the options to add, discontinue,
or adjust the dose of medications for
type 2 diabetes, hypertension, and/or
dyslipidemia. All subjects received life-
style counseling at randomization in
the OB-202 Study and again at their first
DM-230 Study visit, including recom-
mendations for caloric reduction (by
500 kcal/day), daily exercise as tolerated,
and increased water intake. This study
was conducted between 12 June 2007
and 17 October 2008, and was approved
by institutional review boards at each
site. All subjects provided written in-
formed consent.

Randomization and Masking

In the OB-202 Study, subjects were ran-
domized 1:1 to receive placebo or active
treatment, consisting of once-daily PHEN
15 mg, taken in the morning, and once-
daily TPM100mg, taken in the afternoon.
There was a 4-week titration to the
randomized dose, followed by an addi-
tional 24 weeks of treatment. All subjects
who completed the OB-202 Study receiv-
ing treatment and continued to meet

participation requirements were eligible
to continue for an additional 28 weeks in
the DM-230 Study, for a total treatment
period of 56weeks. Subjects continued in
their original randomized, blinded treat-
ment group assignment for the OB-202
Study. Active treatment in the DM-230
Study was a fixed-dose, once-daily cap-
sule containing a combination of PHEN/
TPMER15mg/92mg (15/92) taken in the
morning.

Study Subjects

To be eligible for the OB-202 Study, sub-
jects were required to be 18 to 70 years
old with type 2 diabetes controlled by
diet or oral antidiabetic medications, BMI
of 27–45 kg/m2, and HbA1c of 7.0–12.0%
(53–108 mmol/mol). To continue into
the DM-230 Study, subjects had to
have completed both the entire 28-
week treatment period in the OB-202
Study and dosing on blinded study med-
ication. Exclusion criteria prohibited
subjects with systolic blood pressure
(SBP) .150 mm Hg or diastolic blood
pressure (DBP) .95 mm Hg, a history
of glaucoma, or participation in a formal
weight-loss program within the previ-
ous 3 months. All subjects provided
written informed consent. Full exclusion
criteria are listed in Supplementary
Table 1.

Study Outcomes

The primary end point was the change in
HbA1c levels between entry into the OB-
202 Study and the end of treatment
(week 56) in the DM-230 Study. Addi-
tional efficacy end points included per-
centage of weight loss; percentage of
subjects achieving HbA1c levels of #7%
and #6.5% (#53 and #48 mmol/mol);
changes in concomitant use of antidia-
betic medications; and changes in fast-
ing glucose and fasting insulin levels,
insulin sensitivity (by HOMA of insulin
resistance and whole-body insulin sen-
sitivity index), blood pressure, and lipid
parameters. Safety end points included
treatment-emergent adverse events
(TEAEs) and hypoglycemic events.

CONQUER
The CONQUER Study was a 56-week,
double-blind, placebo-controlled study
in which obese and overweight adults
(BMI 27–45 kg/m2; no lower limit for
subjects with type 2 diabetes) with two
or more weight-related comorbidities
were randomized to receive placebo,
PHEN/TPM ER 7.5 mg/46 mg (7.5/46),
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or PHEN/TPM ER 15/92 (21). The full
study design and the efforts made to
lower HbA1c level in a subset of patients
with type 2 diabetes were previously
published (21). This report addresses
previously unpublished data from the
predefined subset of CONQUER subjects
with type 2 diabetes at entry. Subjects
were excluded if their fasting glucose
level was .13.32 mmol/L or if they
were taking antidiabetic drugs other
than metformin at baseline. Presented
in this analysis are new data pertaining
to the type 2 diabetes subset, including
the percentage of subjects achieving
HbA1c levels of #7% and #6.5% (#53
and #48 mmol/mol), changes in the
concomitant use of antidiabetic medica-
tions, effects on BP and lipid parame-
ters, and safety data such as TEAEs and
hypoglycemic events.

Statistical Analysis for the OB-202/DM-
230 Study and the CONQUER Substudy
In both studies, all efficacy analyses
were conducted on the intent-to-treat
(ITT) population, which includes all sub-
jects who took one or more doses of
the study drug or placebo and had
undergone one or more post-treatment
measurements. End points were ana-
lyzed at each assessment time through
week 56, with the last observation car-
ried forward (LOCF) to impute any miss-
ing values. Percentage of weight loss,
HbA1c level, and fasting glucose level
were also assessed over time by an ob-
served case analysis, including subjects
receiving treatment who provided a
measurement at each assessment time
point (modified ITT [mITT]). The timing
of visits and assessments was identical
between studies.
ANCOVA was used to evaluate con-

tinuous efficacy variables using baseline
values as a covariate and treatment as a
fixed effect. Descriptive statistics as
well as estimates of least squares (LS)
mean, SE, and 95% CIs were computed
for all continuous efficacy end points.
Analyses of proportions of categorical
end points were performed on the ITT
population with LOCF by logistic regres-
sion. Changes in number and dosages of
antidiabetic medications were evalu-
ated using a net scoring system, and
treatment group differences were ana-
lyzed by the x2 test. All statistical testing
was two-sided and performed at the
0.05 significance level.

RESULTS

Subject Disposition and Baseline
Clinical Characteristics

OB-202/DM-230

Of the 210 subjects enrolled in the OB-
202 Study, 165 (79%) completed the
study. The most common reason for dis-
continuation from the OB-202 was lack
of compliance (12%). Of those who com-
pleted the OB-202, 130 enrolled in the
DM-230 Study (55 in the placebo group;
75 in the PHEN/TPM ER 15/92 group);
with 92.3% completing the study (Sup-
plementary Fig. 1A). The most common
reason for withdrawal from the DM-230
was loss to follow-up (3.8%). At baseline
(OB-202 week 0), clinical characteristics
of the placebo and PHEN/TPM ER treat-
ment arms were comparable (Table 1),
with the exception of a higher percent-
age of females in the PHEN/TPM ER
group. The majority of subjects (60.0%)
had received a diagnosis of type 2 dia-
betes $5 years previously at screening,
and the mean disease duration was 9
years, with only two placebo subjects
(4%) and five PHEN/TPM ER subjects
(7%) having received a diagnosis of
type 2 diabetes ,1 year previously.
Eighty-nine percent of subjects were
taking one or more oral antidiabetic
medications, and 60% were taking two
or more medications. In total, 60.8% of
subjects were taking metformin, 32.3%
were taking sulfonylureas (SFUs), 3.1%
were taking thiazolidinediones, and
3.1% were taking dipeptidyl peptidase-
4 inhibitors; 33.8% were taking another
class of medication, including SFUs but
excluding insulin. The study excluded
subjects receiving injectable antidia-
betic medications, including insulin and
GLP-1 receptor agonists. The baseline
HbA1c level was 8.7% (72 mmol/mol).

CONQUER

Of the 2,487 subjects randomized in the
CONQUER Study, 388 (15.6%) had type 2
diabetes at baseline and thus were eli-
gible to be included in this analysis (157
of whom were randomized to receive
placebo, 67 to the PHEN/TPM ER 7.5/
46 group, and 164 to the PHEN/TPM
ER 15/92 group); 74.5% of subjects com-
pleted all study visits (Supplementary
Fig. 1B). Baseline demographic and clin-
ical characteristics of the subjects with
type 2 diabetes were similar across
treatment groups (Table 1). The patients
in CONQUER had shorter duration and

less severe diabetes compared with
those in the OB-202/DM-230. At base-
line, the mean number of medications
per subject was 0.6 (58.0% were taking
metformin; ,1% were taking an SFU,
a thiazolidinedione, or a dipeptidyl
peptidase-4). The majority of subjects
(60.3%) had received a diagnosis of type
2 diabetes within#5 years. The baseline
HbA1c level was 6.8% (51 mmol/mol).

Weight Loss and Glycemic Control at
Week 56

OB-202/DM-230

Subjects randomized to receive PHEN/
TPM ER had LS mean percent weight
loss of 9.6% vs. 2.6% with placebo by
mITT analysis (P , 0.0001; Fig. 1A). An
ITT-LOCF analysis also demonstrated
significantly greater weight loss with
PHEN/TPM ER therapy (Fig. 1A). At
week 56, 65% of PHEN/TPM ER sub-
jects had achieved $5% weight loss
vs. 24% of the placebo group (ITT-
LOCF; P , 0.0001), and 37% of PHEN/
TPM ER subjects had$10% weight loss
vs. 9% of placebo subjects (ITT-LOCF;
P = 0.0004).

Regarding the effects on glycemic
control in the OB-202/DM-230, subjects
assigned to receive PHEN/TPM ER had a
greater LS mean decrease in HbA1c level
of21.6% (217.5 mmol/mol) vs.21.2%
(213.1 mmol/mol) in the placebo group
(mITT and ITT-LOCF; P , 0.05; Fig. 1B).
In addition, a significantly greater percent-
age of PHEN/TPM ER subjects achieved
the HbA1c goal of#7.0% (#53mmol/mol)
comparedwith placebo subjects (53% vs.
40%), as well as the HbA1c target of
#6.5% (#48 mmol/mol) compared
with placebo (32% vs. 16%; ITT-LOCF;
P , 0.05, all comparisons; Fig. 2A). Sig-
nificantly greater improvements in fast-
ing glucose levels were also observed
in the PHEN/TPM ER group versus the
placebo group (22.3 and21.5 mmol/L,
respectively, from baseline levels of 9.8
and 9.5 mmol/L; P , 0.05; Supplemen-
tary Fig. 2A). Other glycemic parame-
ters are presented in Supplementary
Table 2.

In these actively managed subjects, a
greater percentage of PHEN/TPM ER–
treated subjects decreased the number
of antidiabetic medications taken during
the study period compared with the pla-
cebo group (18.7% vs. 5.5%, respec-
tively); conversely, fewer PHEN/TPM
ER–treated subjects required an increase

care.diabetesjournals.org Garvey and Associates 3311

D
ow

nloaded from
 http://ada.silverchair.com

/care/article-pdf/37/12/3309/618511/3309.pdf by guest on 17 April 2024

http://care.diabetesjournals.org/lookup/suppl/doi:10.2337/dc14-0930/-/DC1
http://care.diabetesjournals.org/lookup/suppl/doi:10.2337/dc14-0930/-/DC1
http://care.diabetesjournals.org/lookup/suppl/doi:10.2337/dc14-0930/-/DC1
http://care.diabetesjournals.org/lookup/suppl/doi:10.2337/dc14-0930/-/DC1
http://care.diabetesjournals.org/lookup/suppl/doi:10.2337/dc14-0930/-/DC1
http://care.diabetesjournals.org/lookup/suppl/doi:10.2337/dc14-0930/-/DC1
http://care.diabetesjournals.org/lookup/suppl/doi:10.2337/dc14-0930/-/DC1
http://care.diabetesjournals.org/lookup/suppl/doi:10.2337/dc14-0930/-/DC1
http://care.diabetesjournals.org


in antidiabetic medications (21.3% vs.
29.1%, respectively; Fig. 2C).

CONQUER

PHEN/TPM ER–treated patients with type
2 diabetes exhibited greater reductions in
both body weight and HbA1c values than
observed in the placebo group, as previ-
ously reported (21). We now report that a
greater number of PHEN/TPM ER–treated
subjects achieved HbA1c targets than pla-
cebo subjects (Fig. 2B). These improve-
ments in glycemia were achieved despite
greater reductions in antidiabetic medica-
tions, as well as less need to augment di-
abetes therapy, in the PHEN/TPM ER
groups compared with the placebo group
(Fig. 2D).

Effects on Cardiometabolic
Parameters
Treatment with PHEN/TPM ER and life-
style modifications led to reductions in

SBP, DBP, and triglyceride levels, and
increments in HDL cholesterol, as shown
in Supplementary Table 2. In particular, in
the OB-202/DM-230 Study, treatment
with PHEN/TPM ER resulted in a 27.2
mm Hg LS mean reduction in SBP at
week 56, which was significantly greater
than the22.4 mm Hg decrease observed
after treatment with placebo (P , 0.05;
ITT-LOCF; Supplementary Table 2). DBP
was decreased in both treatment groups
(22.6 vs.21.7 mmHg), although the dif-
ference was not significant.

Safety

OB-202/DM-230

The most commonly reported TEAEs in
the PHEN/TPM ER group that occurred
more often than in the placebo group
over 56 weeks were paraesthesia, con-
stipation, and nausea (Supplementary
Table 3). The majority of adverse events

(AEs) were mild (placebo group 69.1%,
PHEN/TPM ER group 60.0%). There were
markedly fewer TEAEs reported during
the DM-230 extension (weeks 28 through
56) than during the OB-202 Study (weeks
0–28), particularly in the PHEN/TPM ER
group. Discontinuation of study drug
due to AEs was rare and occurred only
in one subject from the PHEN/TPM ER
group (treatment-related disturbance
in attention and asthenia, which was
considered moderate in severity and re-
solved without complication). A similar
number of serious AEs (SAEs) were re-
ported in the two study groups, none
of which was classified as treatment re-
lated (Supplementary Table 3).

During the 56 weeks of treatment,
58 hypoglycemic events were reported
in 17 OB-202/DM-230 subjects (5 treated
with placebo; 12 treated with PHEN/TPM
ER; safety population; Supplementary

Table 1—OB-202/DM-230 and CONQUER baseline demographics and clinical characteristics (randomized type 2 diabetes
population)

OB-202/DM-230 CONQUER type 2 diabetes population

Placebo
(n = 55)

PHEN/TPM
ER 15/92
(n = 75)

Placebo
(n = 157)

PHEN/TPM
ER 7.5/46
(n = 67)

PHEN/TPM
ER 15/92
(n = 164)

Mean age, years (SD) 49.5 (8.6) 49.7 (7.5) 52.6 (9.8) 52.5 (9.3) 52.1 (10.1)

Female sex, n (%) 32 (58) 58 (77) 112 (71) 44 (66) 102 (62)

Race, n (%)
Caucasian 46 (84) 66 (88) 133 (85) 63 (94) 136 (83)
African American 7 (13) 8 (11) 19 (12) 3 (5) 23 (14)
Asian 1 (2) 1 (1) 3 (2) 0 3 (2)
Other* 1 (2) 0 3 (2) 1 (2) 5 (3)

Ethnicity, n (%)
Hispanic or Latino 30 (55) 47 (63) 46 (29) 21 (31) 50 (31)

Mean weight, kg (SD) 98.1 (17.0) 94.9 (17.9) 99.3 (18.6) 97.2 (16.1) 103.2 (20.1)

Mean BMI, kg/m2 (SD) 35.2 (5.0) 35.5 (4.7) 36.2 (5.2) 35.3 (4.3) 37.1 (5.2)

Mean waist circumference, cm (SD) 111.0 (11.6) 109.0 (11.7) 112.7 (12.5) 111.4 (10.8) 114.1 (12.8)

HbA1c, % (SD) [mmol/mol (SD)] 8.5 (1.3)
[69 (14.2)]

8.8 (1.2)
[73 (13.1)]

6.9 (1.3)
[52 (14.2)]

6.8 (1.2)
[51 (13.1)]

6.8 (1.1)
[51 (12.0)]

Type 2 diabetes duration
Mean years with diagnosis (SD) 8.0 (6.6) 9.0 (7.7) 5.0 (3.9) 5.1 (4.3) 4.6 (3.6)
$5 years since diagnosis, n (%) 29 (53) 49 (65) 66 (42) 27 (40) 61 (37)

Antidiabetic medication use
Mean number of medications per subject (SD) 1.6 (0.9) 1.6 (0.9) 0.6 (0.5) 0.6 (0.5) 0.6 (0.5)
1 oral medication, n (%) 16 (29) 21 (28) 91 (58) 40 (60) 95 (58)
2 oral medications, n (%) 26 (47) 37 (49) 1 (1) 1 (1) 2 (1)
$3 oral medications, n (%) 7 (13) 9 (12) 0 (0) 0 (0) 0 (0)

Diagnosed with dyslipidemia,† n (%) 30 (55) 39 (52) 50 (32) 27 (40) 52 (32)

Diagnosed with hypertension, n (%) 23 (42) 35 (47) 82 (52) 40 (60) 91 (55)

Number of metabolic risk factors,‡ n (%)
$3 52 (95) 69 (92) 143 (91) 60 (90) 144 (88)
$4 39 (71) 55 (73) 105 (67) 53 (79) 120 (73)
5 22 (40) 34 (45) 63 (40) 32 (48) 74 (45)

*Other includes American Indian, Alaskan Native, Native Hawaiian, or other Pacific Islander. †Dyslipidemia was defined as triglycerides $200 and
#400 mg/dL or requirement for two or more medications to achieve control, defined as ,200 mg/dL. ‡Metabolic risk factors included elevated
fasting glucose levels, elevatedwaist circumference, elevated triglyceride levels, reduced HDL cholesterol level, and elevated blood pressure, per the
criteria for metabolic syndrome outlined by Alberti et al. (28).
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Table 3). These events appeared to be
related to concomitant antidiabetic med-
ication use; in 90% of events (n = 52),
subjects were also being treated with an
SFU. All events were mild to moderate in
severity; none was considered severe.
Ten hypoglycemic events (15.6%) in three
study subjects (one in the placebo group;
two in the PHEN/TPM ER group) were
deemed treatment related.

CONQUER

In assessing safety in the subset of
CONQUER patients with type 2 diabetes,

the majority of AEs were mild to moder-
ate in severity and were similar to the
overall safety set population (Supplemen-
tary Table 3) (21). Fewer than half of the
TEAEs were classified as treatment re-
lated. Discontinuation rates due to TEAEs
were 5.7%, 3.0%, and 12.8% for the pla-
cebo, PHEN/TPM ER 7.5/46, and PHEN/
TPM ER 15/92 groups, respectively (Sup-
plementary Table 3). Fifteen subjects (5
receiving placebo, 4 receiving PHEN/TPM
ER 7.5/46, 6 receiving PHEN/TPM ER 15/
92) reported 24 SAEs through 56 weeks.

Two SAEs (chest pain and nephrolithia-
sis) (PHEN/TPM ER 15/92 group) were
classified as treatment related. Study
drug was withdrawn, and both events
resolved. No single type of SAE was re-
ported in more than one PHEN/TPM
ER–treated subject or in more than
two subjects overall (21).

During 56 weeks of treatment, there
were six reports of hypoglycemia in five
subjects, as follows: four events in the
placebo group (three mild, one severe),
one in the PHEN/TPM ER 7.5/46 group

Figure 1—Weight loss and changes in HbA1c from baseline to week 56 in the OB-202/DM-230 Study. Weight loss (A) and change in HbA1c level (B). LS
mean change (95% CI) plotted over time (mITT) and at week 56 (ITT-LOCF). *Week 28 marked the end of the OB-202 Study and the baseline for the
DM-230 Study. †P , 0.0001 for PHEN/TPM ER groups vs. placebo at all time points except week 0. ‡P , 0.05 vs. placebo.
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(mild), and one in the PHEN/TPM ER 15/
92 group (mild). None was classified as
treatment related or led to study drug
discontinuation; all events resolved.

CONCLUSIONS

The analysis of two clinical trials, OB-202/
DM-230 and CONQUER, allowed for the
assessment of efficacy and safety of
PHEN/TPM ER treatment in patients
with type 2 diabetes over a wide range
of disease severity and chronicity. The

OB-202/DM-230 Study enrolled patients
with chronic, moderate-to-severe type 2
diabetes, with the majority of patients
taking multiple glucose-lowering medica-
tions, while CONQUER patients had
shorter-term type 2 diabeteswith a lower
baseline mean HbA1c level treated with
diet and/or metformin. In both studies,
treatment with lifestyle modification plus
PHEN/TPM ER resulted in weight loss (on
average 7–10%), which was sustained for
1 year. While individuals with type 2

diabetes tend to have more difficultly
achieving and maintaining weight loss
than those without type 2 diabetes
(23,24), these data indicate that weight-
loss treatment with PHEN/TPM ER plus
lifestyle modification can be highly effec-
tive. Importantly, PHEN/TPM ER–assisted
weight loss was accompanied by improve-
ments in glycemic control, together with
less need for conventional glucose-lowering
medications. In the OB-202/DM-230
Study, treatment with PHEN/TPM ER

Figure 2—Achievement of HbA1c goals and changes in antidiabetic medication use at week 56. Achievement of HbA1c thresholds at week 56 (ITT-
LOCF) in the OB-202/DM-230 Study (A) and the CONQUER Study (B) type 2 diabetes population. Percentage of subjects with changes in the number
of antidiabetic medications in the OB-202/DM-230 (C) and CONQUER (D) type 2 diabetes populations. *P , 0.05 vs. placebo. Between-group
differences in CONQUER (x2 test) were significant at P = 0.0121. A: OB-202/DM-230 subjects had amean baseline HbA1c level of 8.7% (72mmol/mol).
A significantly greater percentage of subjects treated with PHEN/TPM ER 15/92 achieved an HbA1c of#7.0% (53 mmol/mol) and an HbA1c of#6.5%
(48 mmol/mol) at week 56 compared with placebo. Exact P values vs. placebo were P = 0.0465 for HbA1c #7.0% (53 mmol/mol, ITT-LOCF) and P =
0.0259 for HbA1c#6.5% (48 mmol/mol, ITT-LOCF). B: In CONQUER, differences in the achievement of HbA1c targets at week 56 were not significant
within a subgroup of subjects with type 2 diabetes and HbA1c levels of .7.0% (53 mmol/mol) at baseline.
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plus lifestylemodification reducedHbA1c
levels by 1.6% (17.5 mmol/mol) from a
baseline of 8.7% (72 mmol/mol), with
53% of patients achieving the HbA1c

goal of #7.0% (#53 mmol/mol); in the
CONQUER Study, PHEN/TPM ER lowered
HbA1c by 0.4% (4.4 mmol/mol) from a
baseline of 6.8% (51 mmol/mol). The data
indicate that PHEN/TPM ER and lifestyle
modifications can be used to effectively
improve glycemic control in overweight/
obese patients with type 2 diabetes.
The degree of weight loss in the PHEN/

TPM ER–treated groups, sustained over 1
year, met or exceeded the 5–7% weight-
loss goal recommended by the American
Diabetes Association for patients with
type 2 diabetes (1). Approximately 60%
of all PHEN/TPM ER–treated patients
with type 2 diabetes in OB-202/DM-230
and CONQUER achieved $5% weight
loss. These results align with AACE 2013
algorithms advocating weight loss, in-
cluding medication-assisted weight loss,
as a primary treatment approach in type 2
diabetes (2). These algorithms emphasize
the utility of using lifestyle modification
with or without the addition of weight-
loss medications for the treatment of
obesity-related complications, including
type 2 diabetes, in patients with a BMI
$27 kg/m2.
Our results are compatible with those

of previous studies demonstrating the
beneficial effects of weight loss in pa-
tients with type 2 diabetes, whether
achieved by lifestyle modification alone
(4–7) or assisted by weight-loss medica-
tions (25,26). From the Look AHEAD Trial,
it is clear that weight loss achieved by
lifestyle modification is associated with
improvements in HbA1c, fasting glucose,
and other cardiometabolic parameters
(6). Orlistat, a pancreatic lipase inhibitor
approved for treatment of obesity, re-
duced HbA1c by 0.75% (8.2 mmol/mol)
after 1 year of therapy (baseline 8.9%
[73 mmol/mol]) in obese and overweight
patients with type 2 diabetes taking met-
formin (P = 0.0001 vs. baseline) (25).
More recently, in the 52-week BLOOM-
DM Trial, treatment with lorcaserin 10
mg twice daily plus lifestyle modification
in obese/overweight patients with type 2
diabetes treated with metformin and/or an
SFU reported a mean 0.9% (9.8 mmol/mol)
reduction in HbA1c level (baseline 8.1%
[65 mmol/mol]; P , 0.001 vs. placebo)
together with 4.5% weight loss (26). The
BLOOM-DM Trial also demonstrated

that lorcaserin treatment reduced the
need for antidiabetic medications (26).

In general, PHEN/TPM ER was well
tolerated, with similar safety observed
between patients with type 2 diabetes
and those without type 2 diabetes in the
overall CONQUER Study population
(21). Hypoglycemic events were rela-
tively uncommon, and were observed
in both studies in the placebo- and
drug-treated groups. The most signifi-
cant finding was the higher prevalence
of hypoglycemia in the OB-202/DM-230
Study, which was often associated with
the use of insulin secretagogues without
dose adjustments despite improve-
ments in glycemic parameters as pa-
tients lost weight. Although almost all
hypoglycemic events were mild to mod-
erate in severity, it is important to em-
phasize that weight loss increases the
risk of hypoglycemia in patients with
type 2 diabetes, and efforts should be
undertaken to minimize these risks (2).
Accordingly, blood glucose levels should
be measured prior to and during treat-
ment with PHEN/TPM ER in patients
with type 2 diabetes, and reductions in
doses of non–glucose-dependent anti-
diabetic medications should be consid-
ered at the start of negative energy
balance in order to reduce the risk of
hypoglycemia (19,27).

The current studies have certain lim-
itations. The DM-230 Study was an ex-
tension of the OB-202 Study; although
all patients who completed the OB-202
were eligible to enroll in the DM-230,
more placebo patients (n = 21) elected
not to enroll compared with the PHEN/
TPM ER–treated patients (n = 14), and
thus the original 1:1 randomization ra-
tio was not maintained in the DM-230.
In both the DM-230 and CONQUER, all
patients received lifestyle modification
treatment, and thus the benefits pre-
sented here reflect a combination of
PHEN/TPM ER plus lifestyle modifi-
cation (21). Also, since both studies in-
volved active management to standards
of care, changes in the use of concomi-
tant medications for the treatment of
hypertension, dyslipidemia, and hyper-
glycemia are likely to have affected re-
lated study variables, often masking the
true clinical difference between pa-
tients randomized to receive PHEN/
TPM ER versus placebo. However, ac-
tive management was applied consis-
tently by treatment-blinded clinicians

across placebo and PHEN/TPM ER treat-
ment groups in an effort to approximate
real-world clinical practice. Even so, ad-
ditional longer-term data will add to the
understanding of the benefits and risks
of prolonged PHEN/TPM ER use in pa-
tients with type 2 diabetes.

In conclusion, treatment with PHEN/
TPM ER plus lifestyle modification pro-
duced significant weight loss and improve-
ments in glycemic control, together with
reductions in blood pressure and triglycer-
ide levels, over 56 weeks in obese/over-
weight patients with type 2 diabetes. The
medication was generally well tolerated.
These data indicate that medication-
assisted weight loss, using PHEN/TPM ER,
may constitute a new and effective ap-
proach for treating obese and overweight
patients with type 2 diabetes. Indeed,
consistent with the AACE algorithm (2),
weight-loss therapy can be considered in-
tegral to the treatment of type 2 diabetes
togetherwithconventional glucose-lowering
medications, and, in fact, can be used as a
primary therapeutic modality to improve
glycemic control in type 2 diabetes.

Acknowledgments. The authors thank the
OB-202/DM-230 and CONQUER study subjects,
investigators, and study coordinators; the
Medpace team (study contract research orga-
nization); the University of Alabama at Birming-
ham Diabetes Research Center; The Lockwood
Group (Andrea Burdett, MPH) and Sarah Odeh,
BS, for editorial assistance; and VIVUS, Inc.,
internal contributors.
Funding. Funding for the study and for edito-
rial assistance was provided by VIVUS, Inc.
Duality of Interest. W.T.G. has participated in
clinical trialswithMerck&Co., Inc.,WeightWatch-
ers, National Institutes of Health, the Veterans
Administration, AstraZeneca Pharmaceuticals,
VIVUS, Inc., Sanofi, and Eisai; has served as an
advisor or consultant for Daiichi Sankyo Inc.,
LipoScience, VIVUS, Inc., Janssen Pharmaceuticals,
Inc., Eisai, Novo Nordisk, Bristol-Myers Squibb/
AstraZeneca, Takeda, and Boehringer Ingelheim;
holds stock in Bristol-Myers Squibb, Novartis,
Isis/Genzyme, Merck & Co., Inc., Pfizer Inc., and
Eli Lily and Company; has received payment for
lectures, including service on speakers’ bureaus,
fromMerck&Co., Amylin Pharmaceuticals, VIVUS,
Inc., and Eisai; and has received payment from
VIVUS, Inc., for travel support to scientific meet-
ings in order to present research data. D.H.R. has
served as a paid consultant/advisor to VIVUS, Inc.,
Novo Nordisk, Eisai, Takeda, and Janssen Pharma-
ceuticals, Inc.; holds an equity position in Scientific
Intake; andhas receivedpayment for lectures from
VIVUS, Inc., and Eisai. N.J.V.B. has served as a
speaker for Bristol-Myers Squibb/AstraZeneca,
Amylin, Boehringer Ingelheim, Daiichi Sankyo
Inc., Eli Lily and Company, Janssen Pharmaceuti-
cals, Inc., Novo Nordisk, Santarus, Valeritas, and

care.diabetesjournals.org Garvey and Associates 3315

D
ow

nloaded from
 http://ada.silverchair.com

/care/article-pdf/37/12/3309/618511/3309.pdf by guest on 17 April 2024

http://care.diabetesjournals.org


VIVUS, Inc.; has participated in clinical trials for
Cebix, Valeritas, and VIVUS, Inc.; and is a consul-
tant for Valeritas and VIVUS, Inc. R.F.K. has served
as a paid consultant/advisor to VIVUS, Inc., Novo
Nordisk, Takeda, Retrofit, and Zafgen and has par-
ticipated in clinical trials with Weight Watchers,
Novo Nordisk, and Aspire Bariatrics. M.R. has par-
ticipated in clinical trials with Abbott Laboratories,
Amylin Pharmaceuticals, Bristol-Myers Squibb,
Daiichi Sankyo, Inc., Eli Lilly and Company, Isis/
Genzyme, Merck & Co., Roche Laboratories,
and VIVUS, Inc. and has received travel support
from VIVUS, Inc. R.V.D. and B.T. are employees
of VIVUS, Inc.

The sponsor of the study collaborated with the
investigators in protocol design, data analyses,
interpretation, and preparation of the report. The
authors had full freedom to express their views.
AuthorContributions.W.T.G. andD.H.R. were
involved in the study design; the collection,
analysis, and interpretation of the data; and
the writing and approval of the manuscript.
N.J.V.B. was involved in the collection, anal-
ysis, and interpretation of the data and the
writing and approval of the manuscript. R.F.K.,
M.R., and R.V.D. were involved in the data
interpretation and the writing and approval of
the manuscript. B.T. was involved in the study
design, the data interpretation, and the writing
and approval of the manuscript. W.T.G. is the
guarantor of this work and, as such, had full
access to all the data in the study and takes
responsibility for the integrity of the data and
the accuracy of the data analysis.
Prior Presentation. A portion of the data in the
current article was previously included in the
article on the CONQUER Study by Gadde et al.
(21). This included weight loss and change in
HbA1c levels among subjects with type 2 diabe-
tes at week 56 (intention-to-treat last observa-
tion carried forward only) and change in
antidiabetic medications. The current article ex-
pands on these data and includes weight loss,
HbA1c levels, and fasting glucose levels over
time (modified intention-to-treat) as well as
the percentage of patients achieving the
HbA1c targets of #6.5% and #7%, improve-
ments in cardiometabolic parameters, and
safety data for the type 2 diabetes population.
The data for the OB-202/DM-230 Study have
not been previously published.

References
1. American Diabetes Association. Standards of
medical care in diabetesd2013. Diabetes Care
2013;36(Suppl. 1):S11–S66
2. Garber AJ, AbrahamsonMJ, Barzilay JI, et al.;
American Association of Clinical Endocrinolo-
gists. AACE comprehensive diabetes manage-
ment algorithm 2013. Endocr Pract 2013;19:
327–336
3. Grundy SM, Brewer HB Jr, Cleeman JI, Smith
SC Jr, Lenfant C; American Heart Association;
National Heart, Lung, and Blood Institute. Def-
inition of metabolic syndrome: report of the
National Heart, Lung, and Blood Institute/
American Heart Association conference on sci-
entific issues related to definition. Circulation
2004;109:433–438

4. UK Prospective Diabetes Study 7. UK Pro-
spective Diabetes Study 7: response of fasting
plasma glucose to diet therapy in newly pre-
senting type II diabetic patients, UKPDS Group.
Metabolism 1990;39:905–912
5. Bosello O, Armellini F, ZamboniM, FitchetM.
The benefits of modest weight loss in type II
diabetes. Int J Obes Relat Metab Disord 1997;
21(Suppl. 1):S10–S13
6. Wing RR, Lang W, Wadden TA, et al.; Look
AHEAD Research Group. Benefits of modest
weight loss in improving cardiovascular risk fac-
tors in overweight and obese individuals with
type 2 diabetes. Diabetes Care 2011;34:1481–
1486
7. Wing RR; Look AHEAD Research Group. Long-
term effects of a lifestyle intervention onweight
and cardiovascular risk factors in individuals
with type 2 diabetes mellitus: four-year results
of the Look AHEAD trial. Arch Intern Med 2010;
170:1566–1575
8. Inzucchi SE, Bergenstal RM, Buse JB, et al.;
American Diabetes Association (ADA); Euro-
pean Association for the Study of Diabetes
(EASD). Management of hyperglycemia in type
2 diabetes: a patient-centered approach: posi-
tion statement of the American Diabetes Asso-
ciation (ADA) and the European Association for
the Study of Diabetes (EASD). Diabetes Care
2012;35:1364–1379
9. Nathan DM, Buse JB, Davidson MB, et al.;
American Diabetes Association; European Asso-
ciation for Study of Diabetes. Medical manage-
ment of hyperglycemia in type 2 diabetes:
a consensus algorithm for the initiation and ad-
justment of therapy: a consensus statement of
the American Diabetes Association and the Eu-
ropean Association for the Study of Diabetes.
Diabetes Care 2009;32:193–203
10. Nathan DM, Buse JB, Davidson MB, et al.
Management of hyperglycemia in type 2 diabe-
tes: a consensus algorithm for the initiation and
adjustment of therapy: a consensus statement
from the AmericanDiabetes Association and the
European Association for the Study of Diabetes.
Diabetes Care 2006;29:1963–1972
11. Rodbard HW, Jellinger PS, Davidson JA,
et al. Statement by an American Association of
Clinical Endocrinologists/American College of
Endocrinology consensus panel on type 2 diabe-
tes mellitus: an algorithm for glycemic control.
Endocr Pract 2009;15:540–559
12. Jensen MD, Ryan DH, Apovian CM, et al.;
American College of Cardiology/American
Heart Association Task Force on Practice Guide-
lines; Obesity Society. 2013 AHA/ACC/TOS
guideline for the management of overweight
and obesity in adults: a report of the American
College of Cardiology/American Heart Associa-
tion Task Force on Practice Guidelines and The
Obesity Society. J Am Coll Cardiol 2014;63:
2985–3023
13. Norris SL, Zhang X, Avenell A, Gregg E,
Schmid CH, Lau J. Long-term non-pharmacological
weight loss interventions for adults with predia-
betes. Cochrane Database Syst Rev 2005;(2):
CD005270
14. Butryn ML, Webb V, Wadden TA. Behav-
ioral treatment of obesity. Psychiatr Clin North
Am 2011;34:841–859

15. Li Z,MaglioneM, TuW, et al. Meta-analysis:
pharmacologic treatment of obesity. Ann Intern
Med 2005;142:532–546
16. Rucker D, Padwal R, Li SK, Curioni C, Lau
DCW. Long term pharmacotherapy for obesity
and overweight: updated meta-analysis. BMJ
2007;335:1194–1199
17. GarveyWT. New tools for weight-loss therapy
enable a more robust medical model for obesity
treatment: rationale for a complications-centric
approach. Endocr Pract 2013;19:864–874
18. Henry RR, Chilton R, Garvey WT. New op-
tions for the treatment of obesity and type 2
diabetes mellitus (narrative review). J Diabetes
Complications 2013;27:508–518
19. Qsymia [package insert]. Mountain View,
CA, VIVUS, Inc., 2013.
20. Allison DB, Gadde KM, Garvey WT, et al.
Controlled-release phentermine/topiramate in
severely obese adults: a randomized controlled
trial (EQUIP). Obesity (Silver Spring) 2012;20:
330–342
21. Gadde KM, Allison DB, Ryan DH, et al. Ef-
fects of low-dose, controlled-release, phenter-
mine plus topiramate combination on weight
and associated comorbidities in overweight
and obese adults (CONQUER): a randomised,
placebo-controlled, phase 3 trial. Lancet 2011;
377:1341–1352
22. Garvey WT, Ryan DH, Henry R, et al. Pre-
vention of type 2 diabetes in subjects with pre-
diabetes and metabolic syndrome treated with
phentermine and topiramate extended release.
Diabetes Care 2014;37:912–921
23. Guare JC, Wing RR, Grant A. Comparison of
obese NIDDM and nondiabetic women: short- and
long-term weight loss. Obes Res 1995;3:329–335
24. Wing RR, Marcus MD, Epstein LH, Salata R.
Type II diabetic subjects lose less weight than
their overweight nondiabetic spouses. Diabetes
Care 1987;10:563–566
25. Miles JM, Leiter L, Hollander P, et al. Effect
of orlistat in overweight and obese patients
with type 2 diabetes treated with metformin.
Diabetes Care 2002;25:1123–1128
26. O’Neil PM, Smith SR, Weissman NJ, et al.
Randomized placebo-controlled clinical trial of
lorcaserin for weight loss in type 2 diabetesmel-
litus: the BLOOM-DM study. Obesity (Silver
Spring) 2012;20:1426–1436
27. Wadden TA, West DS, Delahanty L, et al.;
Look AHEAD Research Group. The Look AHEAD
study: a description of the lifestyle intervention
and the evidence supporting it. Obesity (Silver
Spring) 2006;14:737–752
28. Alberti KGMM, Eckel RH, Grundy SM, et al.;
International Diabetes Federation Task Force on
Epidemiology and Prevention; National Heart,
Lung, and Blood Institute; American Heart Asso-
ciation; World Heart Federation; International
Atherosclerosis Society; International Associa-
tion for the Study of Obesity. Harmonizing the
metabolic syndrome: a joint interim statement
of the International Diabetes Federation Task
Force on Epidemiology and Prevention; Na-
tional Heart, Lung, and Blood Institute; Ameri-
can Heart Association; World Heart Federation;
International Atherosclerosis Society; and Inter-
national Association for the Study of Obesity.
Circulation 2009;120:1640–1645

3316 PHEN/TPM ER in Patients With Type 2 Diabetes Diabetes Care Volume 37, December 2014

D
ow

nloaded from
 http://ada.silverchair.com

/care/article-pdf/37/12/3309/618511/3309.pdf by guest on 17 April 2024


