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Abstract
This pilot study compared the efficacy of orlistat as an adjunctive treatment for obesity between
African American and Caucasian adolescents. 20 obese adolescents with obesity-related co-
morbid conditions underwent measurements of body composition, glucose homeostasis by
frequently sampled intravenous glucose tolerance test (FSIGT), and fasting lipids before and after
6-months’ treatment with orlistat 120mg TID in conjunction with a comprehensive behavioral
program.

Weight (p< 0.05), BMI (p<0.001), total cholesterol (p<0.001), LDL cholesterol (p<0.001), fasting
insulin (p<0.02) and fasting glucose (p<0.003) were lower after treatment. Insulin sensitivity,
measured during the FSIGT, improved significantly (p<0.02), as did fasting indices such as the
homeostasis model assessment for insulin resistance (p<0.01). African American subjects
exhibited significantly less improvement in weight (p<0.05), BMI (p<0.01), waist circumference
(p=0.03), and insulin sensitivity (p=0.05). Improvements in cholesterol were not significantly
different between African Americans and Caucasians.

We conclude that Caucasians lost more weight and had greater improvements in insulin sensitivity
than African Americans, but both exhibited improvements in plasma lipids. The true benefit of
orlistat treatment over a comprehensive behavioral program remains to be determined in placebo-
controlled trials.
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Introduction
Excess weight among adolescents is an increasingly prevalent problem in the United States,
especially among African American teenagers. The prevalence of overweight in adolescents,
defined as a BMI greater than or equal to the age-and sex-specific 95th percentile for BMI,
has risen from 6% in NHANES 1 (1971–1974) to 10.5% in NHANES III (1988–1994) and
15.5% in 1999–2000 1. For African American adolescents, the 1999–2000 prevalence rate is
23.6%, a 10% increase since NHANES III. With the rise in weight, the medical conditions
associated with excess adiposity, especially Type 2 Diabetes, have also become more
common among adolescents 2. As is the case for adults, conventional means of weight loss,
consisting of healthy diet and moderate exercise, are not uniformly successful in
adolescents 3–5. Therefore, it is important to explore the efficacy of pharmacotherapeutic
agents for obesity in adolescents who already manifest the co-morbid conditions associated
with obesity, particularly in African Americans, who are disproportionately affected by the
complications of obesity and may have less response than Caucasians to obesity
interventions 6–14.

Currently, there are no medications approved by the FDA for the treatment of obesity in
adolescents less than 16 years of age. Orlistat is a gastric and pancreatic lipase inhibitor that
reduces the absorption of triglyceride from the gastrointestinal tract 15, but is minimally
absorbed itself 16. In adults, orlistat at the standard dose, 120 mg TID, inhibits
approximately 30% of triglyceride absorption 15 with few adverse effects 17. In placebo-
controlled studies, adults treated with orlistat for periods as long as 2 years exhibited greater
average weight loss, better weight maintenance, lower total and LDL cholesterol, and, in
those with type 2 diabetes, improved glycemic control 16–28.

We have previously presented preliminary results on the use of orlistat for 3 months in
overweight adolescents 12–17 y of age that implied a favorable risk-benefit ratio in
adolescents 29. Here we report the results of a 6-month pilot study conducted to examine the
safety and efficacy of orlistat in African American and Caucasian adolescents.

Methods
Subjects

Twenty overweight African American and Caucasian adolescents (12–17 y) with mean body
mass index (BMI) 44.1 ± 12.5 kg/m2, were recruited for a weight-loss study through
newspaper advertisements and letters to local physicians (Table 1). Inclusion criteria were
BMI greater than the NHANES I (1971–1974) 95th percentile for age, sex, and race 2, and
the presence of at least one obesity-related co-morbid condition such as: hypertension,
hyperinsulinemia (insulin ≥ 15 uU/L), impaired fasting glucose (glucose between 110–125
mg/dL), impaired glucose tolerance (glucose between 140–200 mg/dL 2h after), type 2
diabetes, or hyperlipidemia (total triglyceride ≥ 200 mg/dL, total cholesterol > 200 mg/dL,
or LDL cholesterol ≥ 130 mg/dL). All subjects had unsuccessfully attempted weight
reduction, although not all had previously participated in formal weight loss programs.
Individuals were excluded if a significantly compromising pulmonary, hepatic, cardiac or
musculoskeletal disorder was present. Additional exclusion criteria were a history of
substance abuse or other psychiatric disorder that would impair compliance with the study
protocol, the recent use of anorexiant medication, or significant weight loss (≥5%) in the
previous 6 months. Each adolescent gave written assent, and a parent or guardian gave
written consent, for protocol participation. The protocol was approved by the Institutional
Review Board of the National Institute of Child Health and Human Development.
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Protocol
Subjects who met eligibility requirements were admitted to the Warren Magnuson Clinical
Center at the NIH for inpatient evaluation at three time-points: before starting orlistat
treatment (baseline), after 3 months, and again after 6 months of orlistat treatment. During
the first hospitalization, a registered dietitian provided instruction on a 500 kcal-deficit diet
containing no more than 30% of calories from fat. These instructions were reviewed during
subsequent visits.

Subjects were prescribed orlistat, 120 mg TID with meals, plus a multivitamin supplement
containing 5000 IU vitamin A (80% as retinol acetate, 20% as beta carotene), 400 IU
vitamin D (as ergocalciferol), 30 IU vitamin E (as di-alpha tocopheryl acetate), and 25 mcg
vitamin K (as phytonadione), to be taken at night. Orlistat was supplied by Roche
Pharmaceuticals under a material transfer agreement. Concomitantly, subjects participated in
a 12-week comprehensive behavioral program led by two registered dietitians, one of whom
had graduate training in psychology, and a recreation therapist who was also a health fitness
instructor. This program is described in depth elsewhere 29. Compliance was gauged through
self-monitoring recorded in progress books returned to the group leaders each week. Points
were awarded each week contingent on a minimum one-half pound weight loss and a
completed progress book. After the first 3 months, subjects returned for follow-up
evaluations monthly. Medication compliance was estimated by subject self-report and
through counts of the unused medication returned at monthly intervals.

Body composition
Weight was obtained weekly for the first 12 weeks, and then monthly, to the nearest 0.1 kg
using a calibrated digital scale (Scale-Tronix, Wheaton, IL). Subjects were instructed to void
before measurements were obtained, and measurements were made with the subject in
minimal clothing and without shoes. Other anthropometric measurements were obtained at
3-month intervals. Height was obtained in triplicate using a stadiometer (Holtain Ltd.,
Crymych, Wales) calibrated to the nearest 1 mm. Body Mass Index (BMI) was calculated as
the weight in kg divided by the height in meters, squared. Waist circumference was obtained
with a flexible, non-stretching, tape measure 30. Subjects underwent air displacement
plethysmography (ADP) to determine body density in the morning after an overnight fast
(Life Measurement Instruments, Concord, CA), according to the manufacturer’s directions
and procedures previously described 31–35. The validity of this instrument has been
previously established 32, 33, 36, 37. Subjects were assessed in minimal clothing (either
underwear or a tight-fitting bathing suit) and wearing a swim cap. The equation of Siri was
used to estimate body adiposity from body density 38.

Resting Energy Expenditure (REE)
REE was assessed by open-circuit indirect calorimetry using a respiratory metabolic cart
(Deltatrac II, SensorMedics Corp., Yorba Linda, CA). Before each test, the calorimeter was
calibrated with a reference gas mixture (96% oxygen and 4% carbon dioxide). Subjects were
studied in the morning after an overnight fast, during their inpatient hospitalizations.
Subjects consumed a standardized diet consisting of 25 ± 3.7% calories from fat and 56.6 ±
2.6% calories from carbohydrate for 1–3 days before REE was determined. Before
measurement, subjects were asked to void, and then returned to rest for a minimum of 30
minutes. Subjects were asked to minimize their movements, and were assessed while
watching children’s videos. Measurements were recorded for a minimum of 30 minutes at
one-minute intervals. The first five minutes (equilibration) and any value associated with
excessive motion or a respiratory quotient (RQ) exceeding 0.95 were excluded from the
analysis.

McDuffie et al. Page 3

J Pediatr Endocrinol Metab. Author manuscript; available in PMC 2012 May 02.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



Laboratory Measurements
Blood specimens were collected for analysis of metabolic, hepatic, renal, and hematologic
function: thyroid stimulating hormone; free T4; leptin; total, LDL, and HDL cholesterol;
triglycerides; apolipoproteins; glycohemoglobin; glucose; insulin; vitamins A, D, E, and K;
the minerals calcium, phosphorus, magnesium, zinc and iron; percent transferrin saturation;
intact PTH; osteocalcin; and both total and bone-specific alkaline phosphatase. Mineral
levels (except zinc), cholesterol, triglyceride, glucose, and transferrin were measured on a
Hitachi 917 analyzer using reagents from Roche Diagnostics (Indianapolis, IN). Zinc
analysis was performed at Mayo Medical Laboratories by inductively-coupled plasma
emission spectroscopy 39. Plasma leptin was measured in duplicate by RIA (Linco, St.
Louis, MO). Direct determinations of LDL- and HDL-cholesterol were performed on a
Cobas FARA analyzer (Roche Diagnostics, Indianapolis, IN) using reagents from Sigma
Chemical (St. Louis, MO). Apolipoproteins A1 and B were measured on an Array
nephelometer (Beckman-Coulter, Brea, CA). Insulin and T3 levels were determined using
an Immulite2000 machine (Diagnostic Product Corp., Los Angeles, CA). Vitamin A
(retinol) was determined using a liquid-chromatographic assay 40. Vitamin D
(cholecalciferol) was measured via RIA with a 125I-labeled tracer 41. Vitamin E (tocopherol)
and vitamin K (phylloquinone) were determined by HPLC using post-column chemical
reduction and fluorimetric detection 42, 43. Total and undercarboxylated osteocalcin were
determined by RIA as described by Gundberg, et al 44. Intact PTH and TSH were measured
on a Nichols Advantage (Nichols Institute Diagnostics, San Juan Capistrano, CA). Bone-
specific alkaline phosphatase was measured by immunoradiometric assay (IRMA) (Esoterix
Endocrine Sciences, Calabasas Hills, CA).

A 24-hr urine was collected for measurement of calcium, phosphorus, creatinine, and
oxalate excretion. A 72-hour stool, whose beginning and end were detected by having
subjects ingest methylene blue dye 45, was collected for measurement of fecal fat excretion.
This analysis was performed as previously described by Mayo Medical Laboratories 46.
Gallbladder and renal ultrasound were obtained by standard methodology on all subjects.

Frequently sampled intravenous glucose tolerance test (FSIGT)
At each inpatient evaluation, subjects underwent FSIGT. Dextrose, 0.3 g/kg, was
administered intravenously as a smooth bolus over two minutes. Blood samples were
collected through a second intravenous line for glucose and insulin at 2, 3, 4, 5, 6, 8, 10, 14,
19, 22, 24, 27, 30, 35, 40, 45, 50, 70, 90, 120, 150, 180, 210, 240, 270, and 300 minutes, and
for C-peptide at 120 minute intervals. Insulin, 0.05 U/kg, was given intravenously as a bolus
at 20 minutes. Insulin sensitivity and glucose effectiveness were assessed according to
Bergman's minimal model 47 using the SAAM II program version 1.11 (SAAM Institute,
Inc., Seattle, WA). Fasting values of insulin and glucose were analyzed by the homeostatic
method of analysis for the Insulin Resistance Index (HOMA-IRI) and the percent beta-cell
function 48, 49. The Quicki Index, another indicator of insulin resistance, (1 / log fasting
glucose (mg/dL) + log fasting insulin (uU/mL)), was also calculated 50–52.

Monitoring of adverse events
Subjects were queried weekly about adverse events for the first 12 weeks, and monthly
thereafter, with particular attention directed toward the expected gastrointestinal effects of
orlistat. In addition, at 3-month intervals, a clinical pharmacist interviewed subjects with a
comprehensive questionnaire employing a review-of-systems approach to identify expected
and unexpected adverse events 53.

McDuffie et al. Page 4

J Pediatr Endocrinol Metab. Author manuscript; available in PMC 2012 May 02.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



Statistical analysis
Parametric data were analyzed on a Macintosh G3 using StatView 5.0.1, and SuperAnova
1.11 software (Abacus Concepts, Inc., Berkeley, CA). All data were log-transformed before
calculation of the geometric mean and standard deviation. Paired, two-tailed T-tests were
conducted on the log-transformed data to determine differences between weights, blood
lipids, glycemic indices, and other laboratory parameters at baseline versus 6 months of
orlistat therapy. For the preplanned analysis between African-American and Caucasian
subjects, data were expressed as the change from baseline due to the large differences in
baseline values and analysis of covariance was used to determine the difference in response
adjusted for the initial value at baseline. Analysis of covariance was also used to study
differences from baseline and changes in REE adjusted for LBM and BFM at 3 months and
six months. Least squares means are reported for ANCOVA results. Post-hoc tests were
corrected for multiple comparisons using the Bonferroni-Holm procedure. Because three
subjects (15%) withdrew from the study prior to completion of the 12-week treatment
program, all comparisons are performed as intention-to-treat analyses. Data from each
variable for which at least one follow-up measurement was available are reported as last
observation carried forward. For log-transformed data, the back-transformed (geometric)
means are reported.

Results
Subjects’ baseline demographic characteristics are given in Table 1. Height increased on
average by 1.5 ± 1.8 cm over the 6-month treatment period (p<0.002). Height, age, and
pubertal stage did not differ by race.

Seventy-five percent of subjects (15/20) completed 6 months of treatment. One subject cited
intolerance of gastrointestinal effects as the reason for withdrawing from the study. Subjects
reported taking 81% (range: 0 – 100%) of prescribed orlistat doses on average. Two subjects
had stopped taking the medication completely by 5 months of treatment. African-American
subjects reported missing 19.0 ± 17.0 capsules/mo (23% of doses), while the Caucasian
subjects reported missing 12.5 ± 15.6 capsules/mo (15% of doses) on average over 6 mo of
orlistat treatment (p=0.36). Reasons given for noncompliance with the thrice-daily orlistat
regimen were: having skipped a meal (e.g., not having time to eat), not wanting to take
medication at school, snacking instead of eating a full meal, or eating a fat-free meal. The
accuracy of these self-reports was generally supported by actual returned capsule counts,
which quantified average medication compliance at 75% of prescribed doses (range 0–
100%). There were no significant differences in actual capsule counts between African-
American and Caucasian subjects (p=0.29). When actual capsule counts were compared to
self-reports, subjects significantly under-estimated the number of capsules they had missed
(p<0.02).

Fecal fat excretion increased from 5.41 ± 4.01 gm (5.8% of ingested fat kcal) to 17.16 ±
12.87 gm (35.2% of fat kcal) with 6 months of orlistat treatment (p<0.001). Reports of the
adverse effects experienced, obtained weekly for the first 3 months of the study period,
found the gastrointestinal effects of orlistat were generally mild and transient. The most
frequently cited effects were: fatty or oily stools (85% of subjects), oily spotting on clothing
(60%), increased flatulence (55%), and increased defecation (50%). A detailed description
of the adverse effects was previously reported 29.

There were no significant changes in the serum levels of the fat-soluble vitamins A, E (after
correcting tocopherol levels for the change in lipid concentrations), or K. A small, but
significant, decrease in 25-hydroxy vitamin D levels was seen at 1 month (14.9 ± 6.8 vs.
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10.6 ± 3.9, p<0.02) that was ameliorated within two months after extra vitamin D
supplementation (50,000 IU/d for 1 month) was given to 3 subjects 54.

Serum iron levels rose slightly for the group as a whole from 52.1 ± 1.5 to 62.3 ± 1.6 mg/dL
(p<0.002), but stayed well within the normal range (50 – 120 mg/dL). There was also a
small but significant rise in percent transferrin saturation from 15 to 18% (p=0.006). There
were no significant changes observed in ionized calcium, phosphorous, magnesium, zinc,
intact PTH, osteocalcin, bone-specific alkaline phosphatase, TSH, free T4, apolipoproteins
A1 and B, or triglycerides during the study. In addition, the gallbladder and renal ultrasound
studies found no abnormalities, either at baseline or at follow-up visits.

In the group as a whole, subjects’ weight decreased on average from 117.6 ± 1.4 to 112.2 ±
1.4 kg (range +11.7 to −25.5 kg, p < 0.02) or 3.5 ± 6.0% (calculated from raw data) of
original body weight. Waist circumference decreased from 112.2 ± 1.1 to 109.6 ±1.2 cm (p
= 0.02), and mean BMI decreased from 42.7 ± 1.3 to 40.7 ± 1.4 kg/m2 (p = 0.001) after 6
months of treatment. However, both body fat mass and lean body mass as determined by air
displacement plethysmography were not different (p>0.3). At the end of 6 months of
treatment, six subjects (30% of total, 83% Caucasian, 67% female) had lost > 5% of initial
body weight, and three of these six subjects (15% of total, 100% Caucasian, 67% female)
had lost > 10% of initial body weight. REE, 2042 ± 1.3 kcal/d at baseline, decreased
significantly to 1820 ±1.3 kcal/d (p < 0.001, adjusted for body fat mass and lean body mass)
at 3 months, but returned to 1950 ± 1.3 kcal/d at 6 months (p=NS vs. baseline
measurement). Fasting serum leptin, 30.9 ± 1.6 ng/mL at baseline, fell to 22.4 ± 1.8 ng/mL
(p=0.004) at 3 months and remained significantly lower, 23.5 ± 1.8 ng/mL (p=0.03), at 6
months.

When the data were separated according to race (Table 2), at baseline, African American
subjects were significantly more obese than Caucasian subjects (BMI 50.3 ± 1.3 vs. 36.0 ±
1.2 kg/m2, p=0.003). There was also a uniform and significant difference in response to the
intervention between African American and Caucasian subjects. Caucasian subjects
exhibited greater decreases in weight (−7.86 vs. +0.36 kg, p<0.05), BMI (−7.95 vs. −2.14
kg/m2, p=0.003), BMI-SD (−1.10 vs. +0.29, p<0.03), waist circumference (−8.65 vs. −1.59,
p=0.03), and leptin (−16.8 vs. −6.5, p=0.09) at 6 months. After an initial slight decrease,
African Americans’ weight and BMI returned to baseline, while waist circumference
increased above baseline, at 6 months. When one African American subject who gained 11.7
kg during the program was excluded, there was still little weight loss among African
American subjects (−1.1 ±1.5 kg, p=NS). Lean body mass did not change significantly in
either Caucasians or African Americans. Mean REE (adjusted for LBM and BFM) was
significantly lower in African American vs. Caucasian subjects (p<0.05) at baseline and 3
months, but this difference was no longer significant at 6 months. The change from baseline
REE at 6 months adjusted for LBM and BFM, however, showed a significantly greater
decrease in African Americans’ REE (African Americans −217 ± 108 kcal/d or −11.5 ±
4.6% vs. Caucasians –54 ± 105 kcal/d or –1.2%, p=0.01). Change in REE was related to
change in change in weight in both African Americans (r = 0.60, p = 0.09) and Caucasians (r
= 0.63, p = 0.09), but these trends did not reach statistical significance. However, the slope
of the association for African Americans showed a trend to be steeper than that of
Caucasians (−26.6 ± 13.4 vs. −17.5 ± 8.7, p = 0.092).

In the group as a whole, total-cholesterol and LDL-cholesterol decreased from 173.8 ± 1.2 to
151.4 ± 4.6, p<0.0001; and 117.5 ± 1.3 to 97.7 ± 1.2, p<0.0001, respectively, throughout the
6-month period. HDL-cholesterol, HDL/LDL ratio, and serum triglycerides remained
unchanged. The changes in total- and LDL-cholesterol measurements were not significantly
correlated with the amount of weight lost (Figure 1, all r≤0.35, p≥0.14). When the data were
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separated by race, both African American and Caucasian subjects exhibited significant
decreases in total- and LDL-cholesterol with orlistat treatment (Table 3). These differences
were not correlated with weight loss in either group (all p>0.30). HDL-cholesterol, HDL/
LDL ratio, and serum triglycerides did not change significantly, nor were there any
significant differences in these indices between African American and Caucasian subjects.

Indicators of insulin resistance also improved with 6 months of treatment. Fasting insulin
and the insulin/glucose ratio decreased (24.5 ± 1.8 to 17.8 ± 1.7 and 0.26 ± 1.84 to 0.19 ±
1.79 uU/mL, respectively, both p=0.002). The Quicki Index, increased significantly, from
0.29 ± 1.08 to 0.31 ± 1.07 (p<0.003), and the HOMA-IRI fell significantly (from 5.54 ± 1.80
to 3.94 ± 1.68, p=0.002). Insulin sensitivity (SI), derived from the FSIGT, increased an
average of 49% (from 0.70 ± 2.20 to 1.05 ± 1.69 µU/min × 10-4, p=0.007); while the acute
insulin response to glucose (AIRG) remained essentially unchanged. A calculated indicator
of endocrine pancreatic function also improved: the percent beta-cell function decreased
from 312 ± 2 to 213 ± 2 %, p=0.006). These improvements in glycemic control were all
significantly correlated with weight loss (Figure 1, all r’s > 0.45, p<0.05).

When the data were separated by race, fasting insulin, the I/G ratio, HOMA IRI and SI
improved significantly in both African American and Caucasian subjects (Table 4).
However, baseline insulin (p=0.05) and HOMA IRI (p=0.04) were higher, and the Quicki
Index and SI (p=0.02) were lower among the African American subjects. The direction and
degree of change in these four indices followed the changes in body weight. Caucasians had
greater improvements in insulin (−14.28 vs. –6.57 uU/mL, p<0.03), HOMA IRI (−3.26 vs.
−1.75, p=0.07), Quicki Index (−0.032 vs. −0.055, p=0.02), and SI (+3.38 × 10−5 vs. –1.45 ×
10−5 mU/mL•min−1, p=0.05). The Quicki Index and the percent beta-cell function improved
significantly (p<0.03 and p<0.01, respectively) only among Caucasian subjects. The fasting
glucose and the AIRG did not change significantly when the group was separated by race.

Discussion
This study explored the efficacy of 6 months of orlistat in conjunction with a
psychoeducational program in an adolescent population. Because of the open-label nature of
the study, conclusions cannot be drawn as to the efficacy of orlistat over the
psychoeducational program. However, in general, orlistat was well–tolerated, and no
unanticipated adverse events were observed. Orlistat was taken regularly by most subjects,
and only one subject left the study due to orlistat’s gastrointestinal effects. Significant
weight reductions were observed in Caucasian subjects, and there were improvements in
some of the co-morbid conditions associated with obesity in both African American and
Caucasian participants.

The increases in serum iron and percent transferrin saturation observed during the study may
be due to the effects of the multivitamin supplement given as part of the treatment regimen,
and may be an indication of subject compliance with this prescription. The lack of change in
other hormones (except leptin and insulin), enzymes, and minerals suggests that there were
no immediate adverse effects of orlistat on adrenal, gonadal, thyroid and bone metabolism.
The lack of change in urine chemistries and ultrasound results indicates that there were no
acute adverse effects of orlistat on the gallbladder or kidneys of adolescents.

The mean weight loss achieved in this study, 3.75 kg, is lower than the mean weight losses,
ranging from 3.9 – 10.3 kg, achieved in the clinical trials on adult subjects taking orlistat for
1 to 2 years 17, 18, 20–23, 25, 26, 55. There may be several potential reasons for the lesser
efficacy of orlistat observed in the present study. First, some of the adolescents in this study
had not completed their growth; therefore, some weight change may have been due to bone
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growth and increases in height. Second, most studies of adults were designed with 4–6 week
lead-in periods prior to randomization during which potential subjects were given placebo
plus diet and exercise instruction. These lead-in periods allow a specific level of medication
compliance, usually 70–80%, and initial weight loss to become inclusion criteria. Therefore,
these adult studies may have eliminated some subjects expected to have difficulty with the
protocol. The present study design did not contain a lead-in period. Consequently, our
sample contained some adolescents who remained in the study until its completion even
though they stopped taking their medication completely and/or consistently gained weight.
Third, the average BMI in most studies of adults is 30–35 kg/m2, whereas the average BMI
in this study was 43 kg/m2. The greater BMI of the adolescents studied is primarily due to
the fact that, unlike previous adult studies, the present investigation required subjects to have
a medical complication of their obesity, and therefore recruited subjects with greater
adiposity. Our results may therefore be more representative of orlistat’s effectiveness among
the severely overweight adolescents for whom pharmacotherapy would be recommended.

When separated by race, the mean weight loss among Caucasian subjects, 7.3 kg (3.5% of
initial body weight), was similar to the weight loss achieved in studies on adults.
Conversely, African American subjects lost only 0.8 kg (0.6% of initial body weight. There
are several potential explanations for this difference. It is possible that because the African
American adolescents were more severely overweight at baseline (136.7 ± 1.4 vs. 99.3 ± 1.4
kg) in the present study, they may have had more difficulty losing weight because their
movement was restricted by their weight and they could not fully utilize exercise in their
weight loss efforts. There may also have been sociocultural factors that made the weight
reduction program used less efficacious for African Americans 6, 56–59. Another possible
explanation for the lower weight loss among African American subjects may lie in the lower
REE that has been described for African Americans. African American children have lower
REE than Caucasians 60–67. In our study, not only was the REE of the African American
subjects lower at baseline, the decrease in REE (adjusted for LBM and BFM) was 162 kcal/
24 hr larger among African Americans than among Caucasians at 6 months, despite the fact
that the African American subjects lost less weight. Thus, the REE of African American
subjects decreased more per kg of weight loss. Similar findings have been obtained in adult
African Americans 68. In a study of 109 obese females (24 African American, 85
Caucasian), REE showed a greater decrease (p = 0.02) among African American subjects,
9.9 ± 7.3%, compared to Caucasian subjects, 6.3 ± 7.4%, despite a larger weight loss among
the Caucasian subjects (17.0 ± 5.7% compared to 14.2 ± 5.7%, p = 0.04). They also found a
stronger relationship between change in REE and weight loss in African Americans (r =
0.49) than Caucasians (r = 0.38). These results suggest that African Americans respond
differently to energy restriction and may be at a metabolic disadvantage when attempting
weight loss. However, others have suggested that there may be differences in metabolically
active organ mass of African Americans and Caucasians that may explain the differences in
REE as resulting from considering all lean body mass as metabolically equivalent 61. At
present, it remains unclear whether differences in REE can account in part for the difficulties
African Americans may experience when attempting weight reduction.

The modest weight reductions among adolescents in the present study improved obesity-
related comorbid conditions. As seen in studies on adults 24, 69, 70 there were improvements
in the cardiac risk factors, total – and LDL-cholesterol that were weight loss-independent.
Orlistat may also have had a positive effect on indicators of insulin resistance. At 6 months,
the degree of improvement in SI was substantial in both African American and Caucasian
subjects, and the serum insulin and IRI was lower among African American subjects despite
little weight loss. These results suggest a potential weight-independent effect, in addition to
the weight-dependent effects, of orlistat on indices of insulin resistance.
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This study is limited by its open-label design and small sample size. We cannot separate the
effects of the behavioral weight loss program from the effects of orlistat. It is possible that
these effects could have been achieved through the use of the comprehensive behavioral
weight loss program alone. These limitations prevent delineation of the magnitude of
orlistat’s effects on obese adolescents’ body weight apart from the psychoeducational
program. However, these limitations do not preclude an examination of the relative efficacy
of a behavioral program plus orlistat for African American and Caucasian adolescents.

In conclusion, compared to Caucasians, African American adolescents lost less weight in a
comprehensive weight management program including orlistat, but this study’s small sample
size is insufficient to determine with certainty which adolescents are most likely to benefit
from such treatment. Our findings support the need for a randomized, placebo-controlled,
trial of orlistat in a large, multiracial adolescent population to determine whether orlistat has
an effect independent of a behavioral program and is, therefore, helpful as an adjunct to
behavioral treatment of obesity.
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Figure 1.
Correlations between weight loss and: A. change in total cholesterol (r = −0.35, p = 0.14); B.
change in LDL-cholesterol (r = −0.27. p = 0.91); C. change in insulin sensitivity (SI) from
frequently sampled intravenous glucose tolerance test (r = −0.67, p = 0.01); D. change in
fasting insulin (r = 0.61, p = 0.007). N= 20 for total and LDL-cholesterol (last observation
carried forward); 17 for insulin; 13 for SI.
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Table I

Subject’s baseline demographics

Sex*
Race

10 Female, 10 Male
10 Caucasian, 10 African-American

Mean ± SD Range

Height (cm) 166.9 ± 10.4 151 – 192

Age (y) 14.6 ± 2.0 12.0 – 17.9

Pubic Hair Tanner Stage 4** 1 – 5

Girls' Breast Tanner Stage 5** 2 – 5

Boys' Testicular Volume (mL) 8.5 ± 6.5 2 – 20

Co-morbidities associated with obesity: Caucasians African-American

      Type 2 Diabetes 0% 10%

      Glucose Intolerance 10% 0%

      Hyperinsulinemia 100% 100%

      Hyperlipidemia 0% 30%

      Hypertension 10% 10%

*
5 African Americans and 5 Caucasians were males and a similar number were females.

**
Median and modal value
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