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Nearly 30 million Americans! and over 400 million people worldwide? live with type 2 diabetes (T2D),
a condition that is considered chronic and progressive with no cure3. While capable of improving
glycemic control, pharmacological therapy and bariatric surgery are often accompanied by side
effects4, reduced quality of life>, and economic burden®, highlighting the critical need for interventions
with better outcomes without the negative impact.

Intensive lifestyle interventions and nutritional medicine often improve health outcomes for people
living with diabetes in the short term, but evidence for their sustainability over the long term is limited.”
Another challenge for treatment of chronic conditions is the need for continuous care, which is difficult
to provide in an outpatient setting.8

At the Virta Clinic, we hope to address these challenges by providing patients with intensive,
personalized interventions backed by continuous support from our remote care team of health coaches
and physicians. Our research efforts will evaluate the efficacy, safety, sustainability, and economic
impact of care within the Virta Clinic for people living with T2D. Our ongoing research will allow us to

continuously improve our personalized care plans to positively impact health outcomes for patients.

In partnership with Indiana University Health Arnett, we have undertaken a clinical trial to evaluate the
efficacy of the personalized care plans utilized at the Virta Clinic for 262 patients with a diagnosis of
T2D (baseline characteristics, meantSD—age: 54+8 y, body mass: 11726 kg, BMI: 419 kg:-m2,
66.8% (175/262) women, HbAlc: 7.6£1.5%, with 89% prescribed at least 1 glycemic control
medication). At the Virta clinic, each patient receives an individualized plan for nutritional ketosis,
behavioral and social support, biomarker tracking tools, and ongoing care from a health coach with

medication management by a physician.

Recently, we published short-term, 10 week health outcomes for these patients.® On average, patients
reduced their HbATc 1.1% from 7.6% at enrollment with 91% retention. Fifty-six percent (147 of 262) of
participants achieved an HbAlc <6.5% at follow up, and 97% (143 of 147) of those participants
achieved this without an increase in the number or dosage of diabetic medications. Further, 64% of
insulin, sulfonylurea, SGLT-2 inhibitor, DPP-4 inhibitor, and thiazolidinedione prescriptions were



eliminated in 10 weeks. The average patient lost 7.2% of their body weight—75% of completers
attained clinically significant weight loss during this time (more than 5% of their body weight).

After 6 months, 89% of participants were still enrolled in the study. Glycosylated hemoglobin was
reduced to 6.1£0.7% from 7.5£1.3% in a sample of 108 participants who elected to test HbAlc at 6
months. Twenty-two of the 108 started with a HbAlc <6.5%, and at 6 months, 82 of 108 (76%)
reduced their HbAlc below the threshold for diabetes diagnosis (6.5%). Patients lost 11.5+8.8% of
their body weight; 81% (212 of 262) patients attained clinically significant weight loss. Most

medication eliminations were maintained through 6 months concurrently with reduced HbA1c and

weight.
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Discussion

Improvements in glycemic control and lipid profiles in adults with T2D have been associated with
weight loss of greater than 5%10, making weight loss a desired component of many T2D treatment
plans. The assumption in this paradigm is often that weight loss leads to the improvements in glycemic
control, but it's possible that improvements in glycemic control occur simultaneously with or before
significant weight loss is achieved. In our 10 week outcomes, weight and HbATlc reduction seemingly
occur simultaneously, but with significant reductions in HbAlc occurring even before the full life cycle
of red blood cells (approximately 100 days). Other research demonstrates improvements in glycemic
control occur prior to significant weight loss. Patients with T2D who consumed a low carbohydrate
(21g per day) diet had significantly improved insulin sensitivity concurrent with significantly lower
plasma glucose and HbAlc, but only 2kg (1.8%) weight loss after two weeks™. This early improvement
in glycemic control is further highlighted by how quickly insulin and some oral anti-diabetic
medications must be reduced or eliminated when a low carbohydrate diet is begun, with most
reductions and eliminations occurring in the first 3 weeks™2, This suggests weight loss may not be the
driver of improved glycemic control, but rather a positive side effect that is achieved concurrently with

a well-formulated, very low carbohydrate diet.

Glycosylated hemoglobin and weight changes after 6 and 12 months were evaluated in a systematic
review and meta-analysis of 11 studies involving intensive lifestyle interventions for adults with T2D
who were also overweight or obese’. HbAlc was not evaluated at 6 months in any of these studies,
but at 1year, changes in HbAlc ranged from +0.2% to -1.2% with only 4 interventions eliciting a
reduction greater than 0.5%. Interventions utilizing meal replacements, reduced energy intake, and a
diet containing <25% of caloric intake from carbohydrates helped patients lose more than 5% of their
weight in 6 months. In all but 2 studies, patients regained weight between 6 and 12 months; weight
loss was maintained within 0.1% in the remaining 2 investigations. Published earlier this year, a small
RCT evaluated 32 week (8 month) health outcomes following the online delivery of a low-carbohydrate
intervention with lifestyle recommendations compared to the American Diabetes Association’s
“Create Your Plate” diet in adults with T2D who were “ready to change” and “conscientious”, as
defined by the researchers.’3 After 8 months, participants in the low carbohydrate intervention group
reduced HbA1c by 0.8% from 7.1% at enrollment and reduced body weight 11.6% from 110 kg at
baseline. In summary, most interventions were not successful at achieving clinically significant weight
loss in 6 months and were accompanied by a range of responses in HbAlc. However, the online
program utilizing a low carbohydrate diet'3 was the most impactful on both HbAlc and body weight in

this timeframe.

It's important to note that reductions in HbAlc and weight were achieved in these studies through the
delivery of special programs or intensive interventions with patients, not from one-time instruction.

However, none of these programs are available outside of research studies to help adults with T2D



follow through on clinical advice. On the other hand, commercially available weight loss programs have
recently been adapted specifically for adults with T2D; one such program was compared to the
standard of care in an RCT.4 At 6 months, this program helped patients reduce HbAlc 0.7% and lose
4% of body weight, compared to only 2% weight loss and no change in HbATc in the standard of care
control group. Although it is difficult to compare our results directly to interventions in separate RCTs,
patients with T2D receiving care at the Virta Clinic lost nearly three times as much weight in 6 months,
with a loss of 11.5%, compared to this commercially available program, and over 5 times as much as

the standard of care group in this study.

Maintaining these health outcomes is a known and ongoing challenge for many intensive interventions.
The team at Virta is focused on evaluating long-term outcomes and sustainability in our patients,
committed to learning from our research and the research of others, and constantly evolving care plans
to meet individual patient goals and needs. While six months is early in long-term maintenance, we
look forward to sharing our 1- and 2- year outcomes and learnings in the peer-reviewed literature as the

data become available.

References (see next page)



References

10.

1.

12.

Centers for Disease Control. National Diabetes Statistics Report. 2014. https://www.cdc.gov/diabetes/
pubs/statsreport14/national-diabetes-report-web.pdf.

World Health Organization. Diabetes Fact Sheet. http://www.who.int/mediacentre/factsheets/fs312/
en/.

Saudek CD. Can Diabetes Be Cured? JAMA. 2009;301(15):1588-1590. doi:10.1001/jama.2009.508.

Cramer JA. A systematic review of adherence with medications for diabetes. Diabetes Care.
2004;27:1218-1224. doi:doi:10.2337/diacare.27.5.1218.

Huang ES, Brown SE, Ewigman BG. Patient perceptions of quality of life with diabetes-related
complications and treatments. 2007,30:2478-2483. doi:doi:10.2337/dc07-0499.

American Diabetes Association. Economic Costs of Diabetes in the U.S. in 2012. Diabetes Care.
2013;36(4):1033-1046. doi:10.2337/dc12-2625.

Hamine S, Gerth-Guyette E, Faulx D, Green BB, Ginsburg AS. Impact of mHealth Chronic Disease
Management on Treatment Adherence and Patient Outcomes: A Systematic Review. J Med Internet Res.
17(2):e52.

Kim H-S, Cho J-H, Yoon K-H. New Directions in Chronic Disease Management. Endocrinol Metab Seoul.
2015;30(2):159-166.

McKenzie A, Hallberg S, Creighton BC, et al. A Novel Intervention Including Individualized Nutritional
Recommendations Reduces Hemoglobin Alc Level, Medication Use, and Weight in Type 2 Diabetes.
JMIR Diabetes. 2017:2(1):e5.

Franz MJ, Boucher JL, Rutten-Ramos S, VanWormer JJ. Lifestyle Weight-Loss Intervention Outcomes in
Overweight and Obese Adults with Type 2 Diabetes: A Systematic Review and Meta-Analysis of
Randomized Clinical Trials. Journal of the Academy of Nutrition and Dietetics. 2015;115(9). doi:10.1016/
j.jand.2015.02.031.

Boden G, Sargrad K, Homko C, Mozzoli M, Stein PT. Effect of a low-carbohydrate diet on appetite,
blood glucose levels, and insulin resistance in obese patients with type 2 diabetes. 2005;142(6):
403-411.

Bistrian BR, Blackburn GL, Flatt JP, Sizer J, Scrimshaw NS, Sherman M. Nitrogen metabolism and insulin

requirements in obese diabetic adults on a protein-sparing modified fast. 1976;25(6):494-504.



13. Saslow LR, Mason AE, Kim S, et al. An Online Intervention Comparing a Very Low-Carbohydrate
Ketogenic Diet and Lifestyle Recommendations Versus a Plate Method Diet in Overweight Individuals
With Type 2 Diabetes: A Randomized Controlled Trial. ) Med Internet Res. 2017;19(2):e36. doi:10.2196/
jmir.5806.

14. O'Neil PM, Miller Kovach K, Tuerk PW, et al. Randomized controlled trial of a nationally available
weight control program tailored for adults with type 2 diabetes. Obesity. 2016;24(11):2269-2277. doi:
10.1002/0by.21616.

Published June 2017



