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Learning Objectives

1) Why carb restriction is safe and clinically proven to treat metabolic 
dysfunction (the evidence)

2) Why carb restriction has the potential to transform your clinical practice
3) The background of therapeutic carb restriction
4) The therapeutic potential of therapeutic carb restriction
5) How to initiate therapeutic carb restriction
6) How to adjust medications, monitor, and evaluate for follow-up
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and clinically proven to treat 
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In summary:

1) RCTs = Improved metabolic 
markers. LC>LF
2) Journal of the College of 
Cardiology embraces saturated fat
3) ADA recommends low and very 
low carb diets
4) AACE/ACE recommend low-carb



Why carb restriction has the 
potential to transform your 
clinical practice
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The background of 
therapeutic carb restriction



- Who should consider carb restriction? These guidelines are 
meant to be applied as a dietary intervention for specific conditions 
for which carbohydrate reduction has been shown to offer 
therapeutic benefits

- Rapid physiologic changes can be expected, and medication 
management must be timely to avoid predictable interactions 
between these changes and common medications.

- A well-formulated carbohydrate-restricted diet includes 
adequate energy, protein, fat, vitamins, and minerals. With 
adequate protein and fat, the dietary requirement for carbohydrate 
is zero (Institute of Medicine [U.S.], 2005; Westman, 2002). 

- Even when no dietary carbohydrate is consumed, glucose-
dependent tissues are able to utilize glucose produced through 
gluconeogenesis and glycogenolysis (Westman et al., 2007).

- Because dietary carbohydrate is not essential, it need not be a 
primary focus for certain therapeutic nutritional interventions.

Background



- VLCK (very low-carbohydrate ketogenic) diets recommend 30g or 
less of dietary carbohydrate per day (Hallberg et al., 2018). 

- LCK (low-carbohydrate ketogenic) diets recommend 30-50g of 
dietary carbohydrate per day (Saslow et al., 2017). 

- RC (reduced-carbohydrate) diets recommend 50-130g of dietary 
carbohydrate per day, a level that is higher than levels listed above 
and lower than the U.S. DRI for carbohydrate. Deliberate restriction of 
kcals may or may not be recommended at this level.

- Recommendations for deliberate kcal restriction are not typically part 
of VLCK and LCK clinical interventions but may be used in research 
protocols

Background



- The Dietary Guidelines for 
Americans recommends that 
carbohydrates make up 45 to 65 
percent of your total daily calories.

- So, if you get 2,000 calories a day, 
between 900 and 1,300 calories 
should be from carbohydrates. That 
translates to between 225 and 325 
grams of carbohydrates a day.

Why we struggle?



The therapeutic potential of 
therapeutic carb restriction



- Therapeutic carbohydrate restriction can assist in improving all aspects of the 
metabolic syndrome, in part by helping to reduce blood glucose levels, which 
in turn can reduce fasting and postprandial insulin levels and improve insulin 
resistance (Volek & Feinman, 2005).

- The appropriate level of carbohydrate restriction to meet therapeutic goals will 
differ among patients. An amount of less than 50g of carbohydrate per day 
frequently leads to a general change in metabolism from “glucocentric” 
(where glucose is relied on as a primary energy source) to “adipocentric” 
(where ketone bodies and fatty acids are primary energy sources), although 
this level varies across individuals (Westman et al., 2007).

The therapeutic potential of 
therapeutic carb restriction



- With regard to hypertension, high circulating levels of insulin that accompany insulin 
resistance have been associated with sodium retention, proliferation of vascular 
smooth muscle, increased sympathetic nervous system activity, and diminished 
release of nitric oxide from the endothelium (Hsueh, 1991; Yancy et al., 2010). By 
reducing insulin levels, reducing carbohydrate intake may be expected to improve 
blood pressure and to have an effect on fluid and electrolyte balance. 

- With regard to dyslipidemia, high circulating levels of insulin have been associated 
with increased plasma triglyceride(TAG) concentration, decreased high-density 
lipoprotein (HDL) cholesterol concentration, and increased levels of atherogenic small 
dense particles of low-density lipoprotein (LDL) cholesterol (Ferrannini, Haffner, 
Mitchell, & Stern, 1991; Reaven, Chen, Jeppesen, Maheux, & Krauss, 1993). 
Reducing carbohydrate may improve the TAG/HDL ratio and certain markers of 
inflammation (Forsythe et al., 2008).

- Nutritional ketosis may be a contributing factor in reducing appetite (Gibson et al., 
2015).

The therapeutic potential of 
therapeutic carb restriction



How to initiate therapeutic 
carb restriction



- Good candidates are patients with metabolic conditions (see Paoli, Rubini, 
Volek, & Grimaldi, 2013; Mardinoglu et al., 2018). 

- Patients should also be able and prepared to use a blood glucometer to 
check serum glucose if on insulin or insulin secretagogues (sulfonylureas 
and meglitinides) and to communicate with the health care team during the 
diet intervention (Cucuzzella, Hite, Patterson, & Heath, 2019).

- The intervention should be individualized with regard to the patient’s 
existing nutrition habits, resources, living arrangements, and roles (i.e. 
who does the cooking and food purchasing). 

How to initiate therapeutic 
carb restriction



- Laboratory tests as indicated for the presenting condition should be completed to 
rule out acute pathology and establish baseline metrics

- Blood tests: • Complete blood count (CBC) • Fasting comprehensive metabolic panel 
(CMP), including: o glucose o electrolytes o kidney function o acid-base balance • 
Fasting lipid panel, including HDL cholesterol and triglycerides • Thyroid-stimulating 
hormone (TSH) • Hemoglobin A1c (HbA1c) • Liver function (including gamma-
glutamyl transferase [GGT]) Urine tests: • Urine albumin: creatinine ratio 4.3.1 Other 
tests that may be considered Fasting total insulin, homeostatic model of insulin 
resistance (HOMA-IR), or postprandial insulin assay/Kraft protocol (if available and 
affordable) Full thyroid function panel, including TSH, fT3, fT4, RT3 and antibodies 
Vitamin D High-sensitivity C-reactive protein (hsCRP) Advanced lipid panel Glucose 
tolerance testing (GTT) Peak flow test Erythrocyte sedimentation rate (ESR) Serum 
uric acid Coronary calcium score - for risk stratification and ongoing monitoring C-
peptide levels - for patients who are on insulin, to ensure that the patient is still 
making insulin (see Section 6.1 below).

How to initiate therapeutic 
carb restriction



- Because of concerns regarding de-prescribing pharmacological therapies, the 
following conditions require close, frequent medication review when therapeutic 
carbohydrate reduction is used: • Type 1 diabetes mellitus • Type 2 diabetes mellitus 
• Hypertension • Chronic kidney disease 

- The concern is that “high” protein levels may impair renal function, but there is little 
evidence to suggest that protein intakes at the levels consumed on a 
lowcarbohydrate diet are harmful for people with moderately decreased kidney 
function. For patients with advanced kidney disease, the recommendation for 
therapeutic carbohydrate restriction must be made on a case by case basis, as the 
standard “renal diet” may conflict with a low-carbohydrate diet in some regards.

- Patients with history of gout are at a higher risk of flare when transitioning to the diet, 
although long-term gout flares may improve on low-carb diets (Steelman & Westman, 
2016). Consider prophylactic allopurinol during transition.

How to initiate therapeutic 
carb restriction



- Some side effects of a low-carbohydrate diet such as lightheadedness, fatigue, and 
headache are due to low body salt and hypotension, especially in patients on blood 
pressure-lowering therapy. High levels of insulin may cause the kidneys to retain salt 
and water (Brands & Manhiani, 2012). When insulin levels are lowered due to either 
reduced insulin dose or reduced insulin secretion because of reduced carbohydrate 
consumption, this can cause diuresis and symptomatic hypotension. Unless there is a 
history of heart failure or salt-sensitive hypertension, patients should not restrict 
sodium on low-carbohydrate diets and will likely need additional sodium and 
hydration, especially in the first several weeks. For most patients, 2-3g of sodium (or 
5-7g of salt) per day is appropriate. This can be accomplished by salting food liberally, 
or sodium can be supplemented by advising patients to sip on a broth made with 
regular sodium bouillon cubes (Steelman & Westman, 2016).

How to initiate therapeutic 
carb restriction



How to adjust medications, 
monitor, and evaluate for 
follow-up



- If patients are on insulin or sulfonylureas when beginning a low-carbohydrate diet, it 
is recommended that doses be reduced immediately to prevent hypoglycemia.

- Thiazolidinediones may be stopped because they contribute to weight gain but are 
unlikely to cause hypoglycemia. 

- DPP-4 inhibitors and GLP-1 analogues are safe to use, however SGLT-2 inhibitors 
should be use with caution because they can exacerbate dehydration and have 
been associated with diabetic ketoacidosis (DKA) episodes. 

- It is recommended that SGLT2-i be stopped if a very low-carbohydrate diet is to be 
followed. 

- Metformin can be used effectively in conjunction with a low-carb diet (Steelman & 
Westman, 2016). Metformin does not present the same risks of hypoglycemia as 
insulin or sulfonylureas.

How to adjust medications



- Blood pressure will need to be monitored in the clinic, ideally every 2-4 weeks 
during initiation of the dietary intervention. 

- In addition, patients should be shown how to self-monitor blood pressure and be 
made aware of symptoms of low blood pressure, such as light-headedness upon 
standing or severe Clinical Guidelines for Therapeutic Carbohydrate Restriction 
https://www.lowcarbusa.org/clinical-guidelines/ Version 1.3.8 – Published 
September 25, 2020 Page 15 of 20 fatigue. 

- These symptoms and/or systolic blood pressure below 120 should prompt 
reduction of anti-hypertensive medication.

How to adjust medications



- Warfarin doses may need to be adjusted and INR should be monitored more 
frequently during the diet transition (Steelman & Westman, 2016). Medications that 
have a narrow therapeutic range such as valproic acid (Depakote) and lithium should 
be monitored for potential dosing changes. Medications that interfere with lipolysis 
should be replaced or discontinued if possible, including: niacin, beta blockers, 
antidepressants, and antipsychotics.

- After the initiation of therapeutic carbohydrate reduction, the patient should be 
advised to check blood pressure and, if applicable, blood glucose daily, including 
some post-prandial readings 1-2 hours after a meal. Having tools available so that 
patients can track medication, blood pressure, and glucose is indispensable to 
providing a safe transition to a low-carbohydrate diet

How to adjust medications



- Because dietary carbohydrate is not an essential nutrient, a well-formulated, low-
carbohydrate diet that includes a variety of vegetables presents no health risks from 
nutritional deficits

- Whether and in what manner to allow additional dietary carbohydrate into the diet will 
be an individual decision. It is unlikely that a return to previous levels of carbohydrate 
consumption would be recommended; to do so would likely lead to a return of 
previous health conditions that reduction of dietary carbohydrate ameliorated

How to adjust medications
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Organize
Lifestyle factors 
(NEST & ROPE)

Nutrition and IF
Exercise
Stress(less), Sleep(more)
Trauma(less), Thinking(positive)

Relationships
Organisms
Pollution
Emotions, Life Experience



Challenge 
conventional 
thinking
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