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Overview

1. Review the foundations of low carbohydrate diets

2. Low carbohydrate diet Patient-Reported Outcomes (PROs)

3. Updates in LCD literature

4. Pre-submitted Q&As



Addressing Upstream Interventions to Treat Chronic Disease 

Centers for Disease Control and Prevention. National Diabetes Statistics Report. US Department of Health and Human Services; 2024. 
American Diabetes Association Professional Practice Committee; 5. Facilitating Positive Health Behaviors and Well-being to Improve Health Outcomes: 
Standards of Care in Diabetes—2025. Diabetes Care 1 January 2025; 48 (Supplement_1): S86–S127



Comorbidities Associated with Obesity

Yuen et al. Obesity Week 2016. Oct 31-Nov 4 2016. New Orleans: T-P-3166

Health Risks of Overweight & Obesity - NIDDK
Obesity-Related Comorbidities | Rethink Obesity

https://www.niddk.nih.gov/health-information/weight-management/adult-overweight-obesity/health-risks
https://www.rethinkobesity.com/disease-progression/comorbidities-of-obesity.html


Centers for Disease Control and Prevention. National Diabetes Statistics Report. US Department of Health and Human Services; 2024. 
American Diabetes Association Professional Practice Committee; 5. Facilitating Positive Health Behaviors and Well-being to Improve Health Outcomes: 
Standards of Care in Diabetes—2025. Diabetes Care 1 January 2025; 48 (Supplement_1): S86–S127

“Building positive health behaviors and maintaining psychological 
well-being are foundational for achieving diabetes management goals 

and maximizing quality of life.” 

Addressing Upstream Interventions to Treat Chronic Disease 



Weight Loss Improves Glycemic Control

Garvey. J Clinical Endo and Met., 2022



Multiple Weight-Loss Treatment Options 

Nutrition & 
lifestyle  

counseling

Meal 
replacements 

Bariatric 
surgery

Anti-obesity 
medications



ADA’s Dietary Change Recommendations

American Diabetes Association. 5. Facilitating positive health behaviors and well-being to improve health outcomes: 
Standards of Care in Diabetes—2025. Diabetes Care 2025;48(Suppl. 1):S86–S127



The ADA Supports Carbohydrate Restriction as Viable 
Approach to Diabetes Management 

“Consider reducing overall 
carbohydrate intake for adults with 
diabetes to improve glycemia, as this 

approach may be applied to a variety 
of eating patterns that meet 

individual needs and preferences.” 

American Diabetes Association. Diabetes Care., 2025
Evert et al., Diabetes Care., 2019

Diabetes Canada. Can J Diabetes., 2020



Physiologic 
Rationale for 
Carb-Restriction

Adapted from Unwin D et al., BMJ Nutr Prev Health 2018 



Hyperinsulinemia

Polonsky et al., J Clin Invest., 1988



Insulin and Adipose Cells



Insulin and Adipose Cells



Physiologic 
Rationale for 
Carb-Restriction

Adapted from Unwin D et al., BMJ Nutr Prev Health 2018 



*Based on 2000 kcal/day diet 

Definitions of Low Carbohydrate Diets

Sainsbury et al. Diabetes Res.Clin, 2018 
Volek et al. Frontiers in Nutrition, 2024



*Based on 2000 kcal/day diet 

Definitions of Low Carbohydrate Diets

Sainsbury et al. Diabetes Res.Clin, 2018 
Volek et al. Frontiers in Nutrition, 2024



Prioritize monounsaturated fats; adequate protein; higher fiber carbs / starches

Support Change Relative to Baseline Diet



Prioritize monounsaturated fats; adequate protein; higher fiber carbs / starches

Support Change Relative to Baseline Diet



Consider Just Changing Breakfast

Restricting carbohydrates at breakfast is sufficient to reduce 
24-hour exposure to postprandial hyperglycemia and improve 
glycemic variability - PMC

Impact of a Low-Carbohydrate Compared with Low-Fat Breakfast on 
Blood Glucose Control in Type 2 Diabetes: A Randomized Trial - The 
American Journal of Clinical Nutrition

https://pmc.ncbi.nlm.nih.gov/articles/PMC6499564/
https://pmc.ncbi.nlm.nih.gov/articles/PMC6499564/
https://pmc.ncbi.nlm.nih.gov/articles/PMC6499564/
https://ajcn.nutrition.org/article/S0002-9165(23)48890-9/fulltext
https://ajcn.nutrition.org/article/S0002-9165(23)48890-9/fulltext
https://ajcn.nutrition.org/article/S0002-9165(23)48890-9/fulltext


Carbohydrate Comparisons

DietDoctor.com
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Meal Plan Basics: Low Carb (<130g carbs/d)

4-step process

1. Pick a protein
2. Add non-starchy 

vegetables
3. Add some fats for 

flavor
4. Add some complex 

carbs

MCT2D | Building Your Plate: 4-Step Process to Low Carb Meals Vintage ABC Plate — Eat the Butter

https://www.mct2d.org/resource-library/4-step-process-to-building-your-low-carb-plate-and-understanding-nutrition
https://www.eatthebutter.org/vintage-abc


The Low Carb Jumpstart 2.0!

https://jumpstart.mct2d.org

Recipes, meal planning guides, shopping list, goal setting/tracking tools, blog posts and more!

Take a tour of the new website and its features!

https://jumpstart.mct2d.org/
https://youtu.be/qivC7Ileyy0?si=PnBhr89O-tvki3X0


Interactive Build Your Plate Tool

Build A Meal | The Low Carb Jumpstart

https://jumpstart.mct2d.org/plan/build-a-meal


FAQs on The Jumpstart Blog Page

https://jumpstart.mct2d.org/learn/blog

Low-carb on the road

Dollar store roundup

Navigating holidays

Low carb protein shakes 
taste test

Staying hydrated with 
low-carb beverages

…And more!

https://jumpstart.mct2d.org/learn/blog


MCT2D.orgSupporting Healthy Eating Habits throughCGMs (diabetes.org)

CGM is Another Tool to Support Behavior Change

FREE 5 CEUs
Course expires December 31, 2025

https://professionaleducation.diabetes.org/ProductInfo/TechNutrition
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Using AGP Report for CGM Interpretation

Goal ≤ 36%

Goal 
≥70%



https://professional.diabetes.org/professional-development/programs-initiatives/nutrition-technology-resources

CGMs Can Further Guide 
Nutrition Conversations

Choose an “area of focus” 
based on CGM data to come 

with a dietary action plan

https://professional.diabetes.org/professional-development/programs-initiatives/nutrition-technology-resources
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3-step process

1. Pick a protein
2. Add non-starchy 

vegetables
3. Add some fats for 

flavor

MCT2D | Building Your Plate: 3-Step Process to Very Low Carb Meals

NET carbs may help  to encourage 
more fiber-containing foods. 

20-35g NET carbs/day 

Meal Plan Basics: Very Low Carb (<50g carbs/d)

https://www.mct2d.org/resource-library/building-your-plate-3-step-process-to-very-low-carb-meals


Adapted from Volek and Phinney; The Art and Science of Low Carbohydrate Performance; pg 91 

Nutritional Ketosis ≠ Ketoacidosis

Optimal range for nutritional ketosis
0.5 - 3.0 mmol/L

DKA range: >5.0 mmol/L



Using “Net Carbohydrate” Encourages Intake of More 
Fiber-Rich Foods

Net carbohydrate: non-fiber grams of carbohydrates in 
a food. Calculated by subtracting grams of fiber from 
total carbohydrate. 

General recommendations:
★ Can use net carbs for very low carb meal plan 

20-35 g net carbs per day.



A VLCD is NOT a High Protein Diet

A very-low carbohydrate (ketogenic) meal plan is a moderate-protein diet. 

In general, the distribution of total energy intake on VLCDs =  <10% from 
CHO, 20-30% (or less) from protein and ≥70% from fat.



Potential side effects Mitigation strategies 

Headache, fatigue, brain fog, 
irritability

 (i.e., keto flu or induction flu)

• Gradual carb reduction (e.g., 1 meal per wk)
• Liberalize salt and water intake
• Liberalize fat intake to minimize hunger
• Often resolves within a few days or weeks

Muscle cramps • Liberalize salt and water intake
• Consider magnesium supplement

Constipation
• Liberalize salt and water intake
• Increase intake of non-starchy vegetables
• Consider Milk of Magnesia

Bad breath

• Liberalize salt and water intake
• Good oral hygiene
• Breath fresher 
• Often resolves within 2-4 weeks

Mitigating Potential Side Effects



Potential Risks

● Risk of ketoacidosis in patients taking SGLT2 inhibitors 

● Risk of hypoglycemia in patients with T1DM or those who are taking 
glucose-lowering medications (e.g., insulin)

● Risk of hypotension in patients taking anti-hypertensive medications 

● Risk of increased LDL is possible but addressable. 



Potential Risks

● Risk of ketoacidosis (euglycemic) in patients taking SGLT2 inhibitors 

● Risk of hypoglycemia in patients with T1DM or those who are taking 
glucose-lowering medications (e.g., insulin and SUs)

● Risk of hypotension in patients taking anti-hypertensive medications 

● Risk of increased LDL is possible but addressable 



Consider Anti-Hyperglycemic Medications

Cucuzzella et al., Frontiers in Nutrition. 2018



Adjust T2D Medications to Avoid Hypoglycemia

Give patients guidance on self-adjusting 
medications and permission to allow 

slightly elevated blood sugar levels while 
learning to reduce carbs 

Low-Carbohydrate Nutrition Approaches in Patients with Obesity, Prediabetes and Type 2 
Diabetes - Low Carb Nutritional Approaches - Guidelines Advisory (guidelinecentral.com)

https://eguideline.guidelinecentral.com/i/1180534-low-carb-nutritional-approaches-guidelines-advisory/0?
https://eguideline.guidelinecentral.com/i/1180534-low-carb-nutritional-approaches-guidelines-advisory/0?


Adjust BP Medications to Avoid Hypotension 

Encourage patients to self-monitor BP. 
Give permission to HOLD BP meds if s/s 

of hypotension.
Encourage excellent hydration. 

Low-Carbohydrate Nutrition Approaches in Patients with Obesity, Prediabetes and Type 2 
Diabetes - Low Carb Nutritional Approaches - Guidelines Advisory (guidelinecentral.com)

https://eguideline.guidelinecentral.com/i/1180534-low-carb-nutritional-approaches-guidelines-advisory/0?
https://eguideline.guidelinecentral.com/i/1180534-low-carb-nutritional-approaches-guidelines-advisory/0?


Rare Risk of Euglycemic Diabetic Ketoacidosis

Somagutta et al., Cureus. 2021
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Low Carb Diet Patient-Reported Outcomes



LCD Patient Reported Outcomes

● In 2023, 3 POs from MCT2D decided to focus on a quality improvement 
initiative related to enhancing low carbohydrate education for patients.

● Survey 1: Individuals who were newly recommended a low carbohydrate 
diet. 

● Survey 2: Physicians who counseled patients on LCDs in their practice.

n=107 (patients)
n=21 (providers) 



LCD Resources

Printed handouts were the most widely distributed type of resource and the 
most requested by their patients.
Here are the Top 5 printed resources received by patients:-

MCT2D | MCT2D Daily Food Log Tracker

MCT2D | Sample Meal Plans

4 5

Sample Meal Plans Carb Tracking Log

Recipes | The Low Carb Jumpstart

Low Carb Groceries Print Low Carb RecipesLow Carb Substitutions

1 3

MCT2D | Low Carb Grocery Shopping List

2

https://www.mct2d.org/resource-library/mct2d-daily-meal-amp-blood-sugar-tracker-with-carb-cheatsheet
https://www.mct2d.org/resource-library?media-type=&tags=&target-audience=&collections=Low_Carb_Meal_Plans&page=1
https://jumpstart.mct2d.org/cook
https://www.mct2d.org/resource-library/low-carb-grocery-shopping-list


LCD Resources

Patients were also interested in websites and video resources…

Intro to Low Carb Video Series Low Carb Cooking Demos Low Carb Jumpstart

The Low Carb Jumpstart | MCT2DMCT2D | Intro to Low Carb Video Series Cooking Demo I MCT2D Makes

https://jumpstart.mct2d.org/
https://www.mct2d.org/resource-library?media-type=&tags=&target-audience=&collections=Low_Carb_Videos&page=1
https://www.mct2d.org/resource-library/low-carb-cooking-how-to-videos-mct2d-makes


Top LCD Challenges
What patients say…

1. Cravings for sweet or 
starchy foods

2. Difficult to sustain long 
term

3. Hard to manage at social 
gatherings

What providers say…

1. Cravings for sweet or 
starchy foods

2. Challenging to track 
carbohydrates daily

3. Difficult to sustain long 
term



FAQs on The Jumpstart Blog Page

https://jumpstart.mct2d.org/learn/blog

Low-carb on the road

Low-carb on a budget

Navigating holidays

Low carb protein shakes 
taste test

Staying hydrated with 
low-carb beverages

…And more!

https://jumpstart.mct2d.org/learn/blog


Future Plans & Motivation

94% of patients who currently or intend to follow a low carbohydrate diet 
also plan to maintain this diet long term.

Here are their top 3 reasons:
1. “I want to improve my overall health”
2. “I want to improve my A1c”
3. “I want to reach my weight loss goal”

n=107 (patients)
n=21 (providers) 
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Updates in LCD Literature



Literature Updates: Results From a 5-Year VLCD Study

McKenzie et al., Diabetes Res and Clin Prac., 2024



Flowchart of Participants in 
CCI from Baseline to 5 Years

47% retention rate at 5 years

74% retention rate at 2 years

83% retention rate at 1 year

McKenzie et al., Diabetes Res and Clin Prac., 2024



Summary of Results

Study assessed 5-year effects of a continuous care telemedicine 
intervention for people with T2D following a VLCD (n=122).

20% (n=24) of 5-yr completers with data (n=120) achieved diabetes 
remission (A1c<6.5%, no glucose-lowering therapy ≥ 3mo).

32.5% (n=39) achieved HbA1c <6.5% (only on metformin).

Sustained improvements noted in BMI (-7.6%), HbA1c (-0.3%), TGs 
(-18.4%), HDL-C (+17.4%), and inflammatory markers, with no significant 
changes in LDL-C and total cholesterol at 5 years. 

McKenzie et al., Diabetes Res and Clin Prac., 2024



Sustained Improvements in Key Metrics at 5 Years

McKenzie et al., Diabetes Res and Clin Prac., 2024



Significant Reduction in Use of Diabetes Medications at 5 Years

McKenzie et al., Diabetes Res and Clin Prac., 2024



Strengths and Limitations

Strengths: 
- Duration of study
- Novel CCI care model
- Broad applicability for populations living with T2D

Limitations: 
- Lack of comparison group through 5 yrs
- Limited racial diversity of study participants
- Data at 5 yr endpoint were collected during COVID-19 pandemic which may 

have influenced results.



Authors’ Conclusions and Takeaways
1. Significant and sustained reductions in medication need and use, in 

addition to complete diabetes remission, is possible.
2. 58% of participants sustained remission from two through five years, 

compared to 26% in the DiRECT study. 
3. Markers of CVD risk remained improved compared to baseline, even with 

some regression over time. Slight increases in LDL-C at one and two 
years of the intervention regressed back to baseline level at five years 
despite no significant changes in statin use.

McKenzie et al., Diabetes Res and Clin Prac., 2024



Pre-Submitted Questions



Recommendations For Protein and Types of Fats

❏ Recommended Dietary Allowance (RDA) for protein
❏ 0.8g/kg body weight → minimum protein requirement
❏ Dietary Guidelines for Americans recommends 10-30% total energy intake

❏ e.g., 1800 kcal =  90-112 grams/day (20-25%)

MCT2D | Low Carb Protein Guide

https://www.mct2d.org/resource-library/low-carb-protein-guide


Recommendations For Protein and Types of Fats

❏ Recommended Dietary Allowance (RDA) for protein
❏ 0.8g/kg body weight → minimum protein requirement
❏ Dietary Guidelines for Americans recommends 10-30% total energy intake

❏ e.g., 1800 kcal =  90-112 grams/day (20-25%)
❏ 1.0-1.5g protein/kg body weight (use ABW for pts with overweight/obesity) may be 

beneficial during weight loss to support:
❏ Maintenance of muscle mass
❏ Satiety and appetite control

MCT2D | Low Carb Protein Guide

https://www.mct2d.org/resource-library/low-carb-protein-guide


Recommendations For Protein and Types of Fats

❏ Recommended Dietary Allowance (RDA) for protein
❏ 0.8g/kg body weight → minimum protein requirement
❏ Dietary Guidelines for Americans recommends 10-30% total energy intake

❏ e.g., 1800 kcal =  90-112 grams/day (20-25%)
❏ 1.0-1.5g protein/kg body weight (use ABW for pts with overweight/obesity) may be 

beneficial during weight loss to support:
❏ Maintenance of muscle mass
❏ Satiety and appetite control

❏ 75-100 grams of protein/day - my general recommendation

MCT2D | Low Carb Protein Guide

https://www.mct2d.org/resource-library/low-carb-protein-guide


Recommendations For Protein and Types of Fats

❏ In general, there are no standardized guidelines for calories or fat grams on a 
low carbohydrate diet.

❏ Dietary fats should be used to support meal planning, customize flavor 
preferences and achieve satiety.



Recommendations For Protein and Types of Fats
➢ Recommend fats that occur naturally in food and have been minimally processed 

including:
○ Monounsaturated fats

■ Olives & olive oil
■ Avocados & avocado oil
■ Almonds, pecans, peanuts, macadamias etc. 

○ Polyunsaturated fats
■ Walnuts
■ Chia seeds, flaxseeds, hemp seeds
■ Fatty fish (salmon, mackerel, herring, sardines etc.)
■ Grass-fed meat, eggs, and dairy
■ Algae

○ For cooking/prep
■ Olive oil & avocado oil
■ Butter & ghee



Lower Carb Alternatives

Low Carb Pinterest Page

https://pin.it/3lcyHFQ3P


Thank 
you!

Questions?




