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The impact of proportional dietary carbohydrate and fat content upon type 2 diabetes and NAFLD.
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Low calorie diets – with the primary intent of weight loss - are often recommended in type 2 diabetes mellitus (T2DM) and non-alcoholic fatty liver disease (NAFLD).  However, such diets are difficult to maintain, and calorie-unrestricted diets may achieve better adherence. Investigators hypothesized that calorie-unrestricted, low-carbohydrate diets may improve metabolic features in T2DM and NAFLD, while being manageable for patients.
165 participants with stable weight and T2DM (HbA1c >6.5%) were recruited to this open-label single-centre Danish study; no specific factors regarding NAFLD co-existence/severity formed part of inclusion criteria. Participants were randomized 2:1 respectively between six months of low-carbohydrate/high-fat (LCHF) diet, or high-carbohydrate/low-fat (HCLF) diet.  LCHF diet was <20% carbohydrate and 50-60% fat by energy expenditure, while corresponding values for HCLF diet were 50-60% and 20-30%, respectively. Participants received dietician consultation, with calorie intake unrestricted, but matching to energy expenditure advised. Dietary compliance was measured via self-reported online diaries.  Primary outcomes were between-group differences in HbA1c, blood glucose, serum lipid profiles, and other metabolic metrics, e.g. body weight. As a secondary outcome, all participants received baseline liver biopsies, and those with NAFLD also at six months, using NAFLD activity score (NAS) to histologically evaluate these.
Mean participant age was 56 years, with 58% female, and a mean body mass index of 34 kg/m2. 88% of participants had NAFLD, with low median NAS of 3. Groups were well-matched at baseline across metabolic features. Participants adhered well to recommended dietary instructions, although calorie intake reduced in both arms, particularly in the HCLF group. Compared with the HCLF diet, participants on the LCHF diet had greater improvements in HbA1c and lost more weight. Both groups had higher high-density lipoprotein cholesterol and lower triglycerides at 6 months. Changes in low-density lipoprotein cholesterol were less favourable in the LCHF diet group than in the HCLF group. Of note, most observed metabolic benefits were lost by nine months (i.e. three months post-completion of dietary intervention). Regarding NAFLD, 16 (17%) of LCHF participants and 6 (13%) of HCLF participants reached criteria of (2 point improvement in NAS, with at least one point improvement in either lobular inflammation or hepatocellular ballooning without worsening fibrosis (which was statistically non-significant between groups).  Adverse events were minimal.  
Strengths include the study’s large size, clear target population, and markedly distinct diets.  One limitation relates to the reduced calorie intake of participants, clouding interpretation of whether metabolic improvements seen with the LCHF diet reflect low-carbohydrate intake directly, or are a proxy of weight loss.  Furthermore, the low median NAS score of participants made it challenging to observe between group differences in liver histology.  Overall, these data overall support the role of calorie-unrestricted LCHF diets in improving glycemic control and weight in T2DM.  However, while this approach shows potential promise for NAFLD, further studies - including no treatment control arms, and patients with higher NAS scores – are required for further evaluation.
