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Overview and Objective

A person’s genetic code is believed to affect how much weight he/she will lose during diets that
vary in carbohydrate and dietary fat content. ‘Carbohydrate responders’ are hypothesized to
lose more weight on diets that are high in carbohydrates, as compared to high in fats. ‘Fat
responders’ are hypothesized to lose more weight on diets that are high in dietary fat, as
compared to high in carbohydrates. The purpose of the proposed study is to test these
hypotheses in a randomized controlled trial.

Background

Obesity and its comorbidities are major public health challenges'. To combat the obesity
pandemic, many weight-loss strategies have been studied, often emphasizing either high
carbohydrate (low fat) diets or high fat (low carbohydrate) diets?3. Mean weight loss differences
between high-carbohydrate and high-fat diets that induce equal caloric deficits have been
reported to be small*; however, the individual weight loss response varies substantially within
diet groups?, suggesting that different individuals react differently to high-carbohydrate or high-
fat diets. This assumption is supported by retrospective data showing that participants with
carbohydrate-responsive polymorphisms lost 2-3 times more weight when assigned to a high-
carbohydrate diet compared to a high-fat diet, and vice versa for those with dietary fat-
responsive polymorphisms®. Conversely, a recent randomized clinical trial aimed to determine
the effect of a healthy high-fat diet (high in unsaturated fats) vs. a healthy high-carbohydrate diet
(high in whole-grain foods) on 12-month weight change but did not find significant differences
between the two groups and failed to find the hypothesized association between genotype
patterns and weight loss induced by diets that varied in fat and carbohydrate content. However,
an important caveat of their approach is that the single nucleotide polymorphisms selected by
the investigators had not been previously associated with obesity or with dietary response,
which may explain their lack of predictive value in identifying differences in inter-individual
responses’. In addition, the fat composition of the diets was relatively high in both high- and low-
fat groups®. The inconsistent findings in the literature indicate a need for further research to
determine if genetic factors affect weight loss when exposed to diets that vary in carbohydrates
and dietary fats.

The purpose of this randomized controlled parallel arm trial is to test the following hypotheses.

Hypothesis 1 will test if participants assigned to the diet that corresponds to their genotype lose
more weight than those assigned to a diet inconsistent with their genotype.

Hypothesis 2 will analyze the fat responders and carbohydrate responders separately.
o Hypothesis 2a: Fat responders will lose more weight on the high-fat diet vs. the high-
carbohydrate diet.
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o Hypothesis 2b: Carbohydrate responders will lose more weight on the high-
carbohydrate diet vs. the high-fat diet.

Carbohydrate and dietary fat responders will be identified a priori based on their combined
genotypes at pre-determined genetic variants using specific algorithms. Carbohydrate
responders and fat responders will be randomized to one of the following two diets:

1. A high-quality high-carbohydrate diet that is rich in whole-grain foods, or
2. A high-quality high-fat diet that is rich in unsaturated fats and oils (Table 1).

Table 1. Overview of the study design and expected relative weight loss (double arrows reflect
greater expected weight loss). The total number per group is an estimate. We will not close cells
to enroll this exact number per group, and the total number of people enrolled will not exceed
154.

High-Fat Diet High-Carb Diet
Fat Responder Cell A Cell B
n=52 L n=52 !
Carb Responder Cell C Cell D
n=25 ! n=25 Ll

Both diets will last 12 weeks and have the same levels of protein (15% of energy). The high-
carbohydrate diet will consist of ~20% of energy from fat and ~65% from carbohydrates. The
high-fat diet will consist of ~40% energy from fat and ~45% from carbohydrates. All participants
will be assigned an energy intake target that will result in a daily deficit of ~750 kcal, though no
energy intake targets below 1,100 kcal/d (women) and 1,300 kcal/day (men) will be prescribed.
At the discretion of the PI or MI, modest diet modifications will be allowed if needed for
participant safety. Baseline energy requirements will be calculated with the formulas of Mifflin
St. Jeor'3. The Remote Food Photography Method (RFPM)'415 and Smartintake smartphone
app will be used sporadically as needed to facilitate dietary adherence. These are process data
and will not be immediately analyzed to quantify dietary intake, though the images can be fully
analyzed later. Rather, the food images will be reviewed by the interventionists in near real-time
to help the participant select and eat foods consistent with their meal plan.

The dietary program and intervention materials will be developed and delivered by employees of
Pennington Biomedical Research Center (PBRC). Outcome assessors will be blind to diet
assignment and genotype pattern. Interventionists will be blind to genotype pattern, but not diet
type. To enhance internal validity, participants will not be told if they are carbohydrate or fat
responders until after they complete the study. The primary outcome variables are weight
change (kg and %) over 12 weeks. All other measures are secondary endpoints. The schedule
of procedures is provided in Table 2.
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Table 2. Schedule of visits and procedures.

Orientation Baseline Week | Week
(Week 0) 6** 12

Location IBL Clinic IBL | Clinic
Consent, eligibility, demographics, medical history form X
Height X
Weight X X X X
Genealogy test kit X
Waist/hip circumference, bioelectrical impedance X X
analysis, blood pressure, heart rate, Food Craving
Inventory, Food Preference Questionnaire, Eating
Inventory
Blood draw: fasting serum glucose, insulin X
Randomization X
Intervention Satisfaction Survey X
Diet Personalization Survey (completed after X X X

randomization and at week 6 and 12)

* There is no clinic visit at week 6. The week 6 weight
will be collected at the participants’ intervention visit,
where participants will also complete the Diet
Personalization Survey.If participants miss this visit,
they will complete the Diet Personalization Survey
during the next intervention visit.

** Weight will be collected at each of the 12
intervention visits.

Pilot Participants

Before the start of the study, we will conduct a trial run of the process of determining the genetic
risk score from the Ancestry.com, 23andMe, and GeneticDirection raw data. We will recruit up
to 6 volunteers who either: 1) have the raw data from 23andMe or Ancestry.com and are
willing to share these data with us, or 2) are willing to complete 23andMe or Ancestry.com, or
GeneticDirection testing (paid for by the study/PBRC) and share the raw data with us to
determine their genetic risk score. These pilot participants will receive their genetic risk score
but will not receive weight-loss treatment, though they are eligible to screen for, and possibly
enroll in, the main trial. These participants will meet the same inclusion and exclusion criteria as
those for the main study.

Inclusion Criteria:

o Male or female age 18-75 years

o BMI=27.0 kg/m?to < 47.5 kg/m?

o Completed genealogy test by a company, such as Ancestry,23andMe or
GeneticDirection that allows customers to download the raw data files. Willing to provide
the research team with the raw genealogy data. Has a genetic profile indicating the
predisposition to respond favorably to either a high-carbohydrate or high-fat weight loss
diet. We estimated that approximately 1/3 of people are fat responders, 1/3 are
carbohydrate responders, and 1/3 are neither or will respond to either diet. Only
carbohydrate and fat responders are eligible.

o ltis unclear what percentage of the Baton Rouge population has genealogy data.
Thus, the budget will include funds ($125/each) to pay for genealogy testing.

Exclusion Criteria:
o Current smoker or has smoked in the previous year
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o Forfemales, pregnant or planned pregnancy during the study duration, or breast-
feeding, based on self-report

o Conditions, diseases, or medications that affect body weight or metabolism (e.g., certain
antipsychotic medications; type 2 diabetes mellitus; heart failure; cancer, excluding
certain melanomas; etc.)

o Has gained or lost more than 10 pounds in the last 3 months

o Currently diagnosed with an eating disorder, major depression, or other condition that, in
the judgment of the investigators, could affect risk to the participant or study completion

Power analysis

This study will plan to obtain data on up to 154 participants in total. During a previous 12-week
study that had a similar weight loss strategy, participants lost 5.1 kg with an SD of 3.3 kg. This
SD is larger than the SD for between-group differences observed in other studies conducted by
the PBRC group, which range from 2.1 to 2.8 kg;'%'7 therefore, an SD for between-group
differences in weight change of 2.8 kg was utilized. The power analysis for the proposed study
uses a T-test to determine differences and assumes an alpha level of 0.05 and power > 0.80 as
acceptable. Weight loss in cells A and D are both expected to be similar in the previous study
while the weight loss in cells B and C would have similar but approximately half that effect of the
previous study. To detect a 2.0 kg difference in weight change between either A vs. B or C vs.
D, this study would have a power of 0.80. A 2.0 kg difference is approximately 2.2% of body
weight assuming the mean body mass of participants is 90 kg. Based on the assumptions
above, this study has power over 0.95 to test if the diet that corresponded to their genotype lost
more weight than those assigned to a diet inconsistent with their genotype.

Data analytic plan

The biostatistics department will handle the randomization and use adaptive randomization to
promote equal numbers of men and women in each cell and to promote similar BMI across the
groups.

The primary outcome variable is body weight change, represented as kg and percent change.
All other variables are secondary and will be analyzed using a similar statistical approach.
Repeated mixed linear models will be used to determine if change in the outcome variables
differs among the groups. Covariates will include the baseline value of the outcome, sex, and
race. Additional variable selection in the models will be determined through model fit statistics
such as AIC.

Two sources of body weight data are obtained — weights collected in the clinic at baseline and
week 12, and weights collected at the 12 intervention sessions. Both sources of data will be
analyzed, though the presence of only two clinic weights means that analysis of the clinic
weights will be a completers’ analysis. The weekly weight data, however, will be analyzed using
an intent-to-treat approach, and all participants’ data will be analyzed who have a weight from
their first and at least one subsequent intervention visit. Sensitivity analysis will be conducted to
determine how the two methods effects the results.

The primary models will be a mixed effect model that accounts for the correlation of the subject
over time modeling. Least square means based on the estimates from the mixed effect model
will be used to test for differences of weight change between groups. Normality of the responses
will be checked based on the Shapiro—Wilk test. Heterogeneity of variance effects for genders
for each of the treatments will be analyzed first as potential subgroups.
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Hypothesis 1 will test if participants assigned to the diet that corresponded to their genotype lost
more weight than those assigned to a diet inconsistent with their genotype.
o H1: Weight loss in Cells A and D (combined) in Table 1 was significantly larger than
weight loss in Cells B and C (combined).
Hypothesis 2 will analyze the fat responders and carbohydrate responders separately.
o H2a: Fat responders lost more weight on the high-fat diet (Table 1, Cell A) vs. the high-
carbohydrate diet (Cell B), and
o H2b: Carbohydrate responders lost more weight on the high-carbohydrate diet (Table 1,
Cell D) vs. the high-fat diet (Cell C).
The a priori comparisons noted above will rely on an alpha level of 0.05 for both measures of
body weight (kg and %). In addition, we will conduct tests with alpha equal to 0.05 to determine
if baseline insulin levels and HOMA (homeostatic model assessment) are associated with
weight loss and differential weight loss between the groups and diets. Alpha will be adjusted in
the analyses of all other variables using the family-wise error rate employing the Holm—
Bonferroni method, which is based on the number of p-values less than alpha.

The Report to the sponsor will include data tables for all outcome variables at all assessment
visits, as well as tables depicting change on the outcome variables and the associated
inferential statistics. Tables depicting participant demographics will also be provided.

Recruitment Methods

The marketing and the recruiting core will utilize traditional PBRC recruiting methods. The
Advertising and Recruitment Cores are responsible for recruiting potential participants for
clinical trials from a population that includes a wide range of people of various ages, ethnic
backgrounds and with varying degrees of health. PBRC has a team of full-time employees
dedicated to the recruitment and initial screening of clinical trials. Potential subjects will be
identified via a large database of previous study participants along with the use of web, print,
and media advertising. The Recruitment and Advertising Cores create and implement
individualized, trial-specific advertising and awareness campaigns, including mass media,
traditional advertising, and novel methods including social media, digital and email marketing.
All advertising and awareness are approved by our on-site IRB to ensure ethical and disclosure
standards are met. The PBRC database will also be utilized to find potential subjects for this
study.

Study Procedures
The study consists of an orientation visit, and if participants are eligible and wish to participate,
two clinic visits (one before and one after the intervention), and 12-weekly intervention visits.

Orientation Visit: About 1 hour.
The orientation visit will take place at Pennington Biomedical Research Center and it will include
the following procedures:

o Informed consent

o Questionnaires assessing medical history, current medication and supplement use, and
demographics

o Measurement of height and weight

o If participants have completed a genealogy test before the study, their data will be
reviewed to verify eligibility to participate in the study

o If participants have NOT completed a genealogy test before the study, they will be
provided with a genealogy test kit and the data will be reviewed as soon as they are
available to us to determine eligibility to participate in the study
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Baseline Clinic Visit: About 1.5 hours.

If participants are eligible and wish to participate in the study, the first clinic visit will be
scheduled. The visit will take place in the Outpatient Clinic of Pennington Biomedical Research
Center. This is a fasting visit (nothing to eat or drink before the visit, following a 12-hour fast).
The clinic visit will include the following procedures:

Measurement of waist/hip circumference

Bioelectrical impedance analysis (weight and body fat %)

Measurement of blood pressure and heart rate

Completion of the following self-report instruments: Food Craving Inventory, Food
Preference Questionnaire, Eating Inventory

Fasting serum glucose and insulin (no archiving)

O O O O
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o If participants will be using their own scale for at home weights during intervention, they
will be asked to bring the scale in for calibration.

Weekly Intervention Visits (approximately 1.5 hours per visit)

The 12 weekly intervention visits will take place at Pennington Biomedical Research Center or
virtually and they are designed to be specific to participants’ random assignment, i.e., either the
high-fat or the high-carbohydrate diet group. Body weight will be recorded by study staff at each
of these 12 intervention visits. Additionally, participants will regularly weigh themselves at home
(approximately once per day) and they will turn in a record of these self-measured weights at
each weekly intervention visit. Participants will either be provided a loaner scale to use during
the intervention or they will use their at home scale, calibrated by study staff at the Baseline
visit.

The first intervention visit will be a one-on-one in person or virtual meeting with the
interventionist following the baseline visit where participants will complete the Diet
Personalization Survey. The next 11 intervention visits will be in person or virtual group
meetings with other participants and a facilitator. The facilitator is a Pennington Biomedical
Research Center staff member. Participants will receive personalized meal plans that are
tailored to their calorie and (group-dependent) macronutrient target and they will include precise
portion sizes of daily meals and snacks, a shopping list, and restaurant options. Two snacks per
day (e.g., granola bar) will be provided by the sponsor, WW. The sponsor will further provide a
food scale for each participant to facilitate adherence to the prescribed portion sizes.
Discussions and content delivered during the sessions will focus on helping participants adhere
to their assigned diet. At the week 6 intervention visit, the Diet Personalization Survey will be
completed.

Week 12 Clinic Visit: About 1.5 hours.

The visit will take place in the Outpatient Clinic at Pennington Biomedical Research Center. This
is a non-fasting visit.

The visit will include the following procedures:

Measurement of weight and waist/hip circumference

Bioelectrical impedance analysis (weight and body fat %)

Measurement of blood pressure and heart rate

Completion of the following self-report instruments: Food Craving Inventory, Food
Preference Questionnaire, Eating Inventory, Intervention Satisfaction Survey, Diet
Personalization Survey

o If participants were loaned a scale for intervention, they will be asked to return it at this
visit.

O O O O
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Provisions to Monitor the Data to Ensure the Safety of Subjects
Adverse events will be monitored at each intervention visit. The Pl and his co-investigators will
review all data continuously to ensure the safety of each subject.

Withdrawal of Subjects

Subjects may be withdrawn from the study if he/she misses study visits and will be notified of
their withdrawal via telephone or mail. If a subject voluntarily withdraws from the study, no
additional data will be collected and they will be considered dropouts in the study.

Risks to Subjects
This study does not involve major risk to study participants.

o Bioelectrical Impedance Analysis (BIA): There is no known risk associated with the
BIA measurement.

o Blood Pressure Testing: Temporary discomfort may be experienced during blood
pressure recordings due to the pressure of the cuff inflating on their arm. No other
known risks are associated with blood pressure testing.

o Self-reported Questionnaires: There are no anticipated risks from completing self-
report questionnaires. Due to the sensitive nature of the questionnaires, participants may
skip any questions that they do not wish to answer.

o Blood collection: The risks of taking blood include pain, a bruise at the point where the
blood is taken, redness and swelling of the vein and infection, and a rare risk of fainting.
Aseptic (sterile) technique and trained personnel minimize these risks.

o Genetic Information: As part of this study, Pennington Biomedical Research Center will
analyze the results from the 23andMe, Ancestry.com or GeneticDirection genealogy test
and work with participants’ genetic information to determine if they are a carbohydrate or
fat responder. All attempts will be made to maintain a subject’s privacy. Safeguards such
as password-protected computer and networks have been put in place in order to limit
access to subject data.

o Diet Risk: There are no anticipated risks associated with the expected amount of weight
loss during this study. The high carbohydrate diet is higher in carbohydrate and the high-
fat diet is higher in fat than typical recommendations during weight maintenance. In the
high-fat diet, expected dietary fat intake is about 11% percentage points higher than the
typical American diet, but the proposed diet keeps saturated fat intake to less than 10%,
which is consistent with guidelines. The high carbohydrate diet is about 22% higher than
the typical American diet. There are limited anticipated risks of following such a high fat
or high carbohydrate diet for 12 weeks, particularly when body weight is being reduced.
The changes in dietary intake may lead to minor abdominal and bowel issues.

o Information collected via 23andMe, Ancestry.com, and/or GeneticDirection:
Pennington Biomedical Research Center will create an online account for each
participant, using a newly created email address (POINTS 01@gmail.com,

POINTS 02@gamail.com, etc.) and the participant’s date of birth. If a name and phone

number are required for creating the online account, we will use POINTS_01,

POINTS_02 etc. for the name and a Pennington phone number. Pennington Biomedical

Research Center will have access to the login information during the study to retrieve the

raw data once they are available. After completion of the study, the login information will

be provided to each participant, which will give them access to their genealogy data.

¢ Participants further have the option to provide additional information about

themselves through surveys, forms, features, and applications. Unless they
consent to sample storage (“Biobanking”) and additional analyses, their saliva
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sample and DNA are destroyed after the laboratory completes its work, subject to
the laboratory's legal and regulatory requirements.

o 23andMe, Ancestry.com, and GeneticDirection give the ability to share
information, including Personal Information, through their services related to
health and ancestry. Participants have the option to share directly with individuals
with via their accounts through (i) forums, (ii) relative finding features (e.g., "DNA
Relatives"), and (iii) other sharing features and tools.

e Participants are advised to read the current version of the Privacy Statement for
23andMe, Ancestry.com or GeneticDirection provided as aa link within the
consent form to understand how these companies will use their information

= https://www.23andme.com/about/privacy/
= https://www.ancestry.com/cs/legal/privacystatement
» https://geneticdirection.com/privacy-policy/

¢ Participants are made aware that for the purpose of this study, the collaborating
institutions, but no one else, needs to receive their genetic information. Should
they choose to provide additional information to 23andMe, Ancestry.com or
GeneticDirection, have their samples stored by these companies, or share their
genetic information with others, they do so at their own risk.

Potential Benefits to Subjects
Participants will learn if they are a fat or carbohydrate responder and they are expected to lose
weight, which conveys many health benefits. No further benefits can be promised.

Sharing of Results with Subjects

The participants may receive information such as body weight, anthropometrics, and other
health-related outcomes assessed during the study. Those results will be provided to the
participant at the end of the study if requested.

Setting
We will utilize the clinical facilities at PBRC to conduct this study. The dietary program and other
intervention materials will be developed and administered by PBRC staff.

Compensation
Participants will receive $150 for successful completion of the study.

Provisions to Protect the Privacy Interests of Subjects

All attempts will be made to maintain a subject’s privacy. Safeguards such as password-
protected computer and networks have been put in place in order to limit access to subject data.
Subijects will be given ample time to read over the consent, ask questions, and agree to
participate in the research study. Subjects may decline to answer questions they are not
comfortable with. Each procedure will be explained to the subject before it is performed. We will
always ensure the privacy of the subjects. Participants will attend group session and will,
therefore, be known to other participants in the study. If you are participating in a virtual (online)
visit, we ask you to not share the participation link with anyone else.

Compensation for Research-Related Injury
No compensation will be provided for research-related injury.

Economic Burden to Subjects
All study-related tests and procedures will be at no cost to the subject. The subject will incur
transportation costs in getting to PBRC.
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Consent Process

The PI or one of the designated clinic staff will obtain informed consent in the PBRC clinic
during the first visit. Ample opportunity will be given for the subject to review the consent and
ask any questions prior to signing the consent form. If subjects wish, they can take the form
home and return at a different visit. Also, as we are aware, consent is an ongoing process.

References

1. Hruby A, Hu FB. The Epidemiology of Obesity: A Big Picture. Pharmacoeconomics. 2015;33(7):673-689.
doi:10.1007/s40273-014-0243-x

2. Shai |, Schwarzfuchs D, Henkin Y, et al. Weight loss with a low-carbohydrate, Mediterranean, or low-fat
diet. N Engl J Med. 2008;359(3):229-241. doi:10.1056/NEJM0a0708681

3. Sacks FM, Bray GA, Carey VJ, et al. Comparison of Weight-Loss Diets with Different Compositions of
Fat, Protein, and Carbohydrates. New England Journal of Medicine. 2009;360(9):859-873.
doi:10.1056/NEJM0a0804748

4. Johnston BC, Kanters S, Bandayrel K, et al. Comparison of weight loss among named diet programs in
overweight and obese adults: a meta-analysis. JAMA. 2014;312(9):923-933.
doi:10.1001/jama.2014.10397

5. Dopler Nelson M, Prabakar P, Kondragunta V, Kornman K, Gardner C. Genetic phenotypes predict
weight loss success: the right diet does matter. In: San Francisco, CA; 2010.

6. Gardner CD, Trepanowski JF, Del Gobbo LC, et al. Effect of Low-Fat vs Low-Carbohydrate Diet on 12-
Month Weight Loss in Overweight Adults and the Association With Genotype Pattern or Insulin Secretion:
The DIETFITS Randomized Clinical Trial. JAMA. 2018;319(7):667-679. doi:10.1001/jama.2018.0245

7. Qi L, Bray GA, Sacks FM. Low-Fat vs Low-Carbohydrate Diets and Weight Loss. JAMA.
2018;320(2):202-203. doi:10.1001/jama.2018.6244

8. Rahman VJ. Low-Fat vs Low-Carbohydrate Diets and Weight Loss. JAMA. 2018;320(2):202-202.
doi:10.1001/jama.2018.6240

9. Heianza Y, Ma W, Huang T, et al. Macronutrient Intake-Associated FGF21 Genotype Modifies Effects of
Weight-Loss Diets on 2-Year Changes of Central Adiposity and Body Composition: The POUNDS Lost
Trial. Diabetes Care. 2016;39(11):1909-1914. d0i:10.2337/dc16-1111

10. Qi Q, Bray GA, Smith SR, Hu FB, Sacks FM, Qi L. Insulin receptor substrate 1 gene variation modifies
insulin resistance response to weight-loss diets in a 2-year randomized trial: the Preventing Overweight
Using Novel Dietary Strategies (POUNDS LOST) trial. Circulation. 2011;124(5):563-571.
doi:10.1161/CIRCULATIONAHA.111.025767

11.  Mattei J, Qi Q, Hu FB, Sacks FM, Qi L. TCF7L2 genetic variants modulate the effect of dietary fat intake
on changes in body composition during a weight-loss intervention. Am J Clin Nutr. 2012;96(5):1129-
1136. doi:10.3945/ajcn.112.038125

12. Corella D, Peloso G, Arnett DK, et al. APOA2, dietary fat, and body mass index: replication of a gene-diet
interaction in 3 independent populations. Arch Intern Med. 2009;169(20):1897-1906.
doi:10.1001/archinternmed.2009.343

13.  Mifflin MD, St Jeor ST, Hill LA, Scott BJ, Daugherty SA, Koh YO. A new predictive equation for resting
energy expenditure in healthy individuals. Am J Clin Nutr. 1990;51(2):241-247. doi:10.1093/ajcn/51.2.241

14. Martin CK, Han H, Coulon SM, Allen HR, Champagne CM, Anton SD. A novel method to remotely
measure food intake of free-living individuals in real time: the remote food photography method. Br J
Nutr. 2009;101(3):446-456. doi:10.1017/S0007114508027438

15. Martin CK, Correa JB, Han H, et al. Validity of the Remote Food Photography Method (RFPM) for
estimating energy and nutrient intake in near real-time. Obesity (Silver Spring). 2012;20(4):891-899.
doi:10.1038/0by.2011.344



16.

17.

Pennington Biomedical IRB FWA 00006218
Approved October 12, 2021

Martin CK, Miller AC, Thomas DM, Champagne CM, Han H, Church T. Efficacy of SmartLoss, a
smartphone-based weight loss intervention: results from a randomized controlled trial. Obesity (Silver
Spring). 2015;23(5):935-942. doi:10.1002/0by.21063

Heilbronn LK, de Jonge L, Frisard MI, et al. Effect of 6-month calorie restriction on biomarkers of
longevity, metabolic adaptation, and oxidative stress in overweight individuals: a randomized controlled
trial. JAMA. 2006;295(13):1539-1548. doi:10.1001/jama.295.13.1539

10



