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Research in context

Evidence before this study

We searched PubMed and clinicaltrials.gov for reviews, 

observational studies, clinical trials, and cohort studies 

investigating efficacy and/or safety of ketone bodies or 

ketogenic diet in ALS published up to October 12th, 2025, 

using the terms “amyotrophic lateral sclerosis” or “ALS” in 

combination with “ketone”, “ketogenic”, and “beta 

hydroxybutyrate”. After reviewing the abstracts, we 

identified 5 reviews dealing with ketone bodies or ketogenic 

diet in ALS, 1 case report of ketogenic diet in ALS, 2 cohort 

studies investigating serological parameters related to 

ketogenic diet, and 2 animal studies applying ketogenic diet 

in mice. One open label trial with ketogenic diet in ALS 

(NCT01016522) has been terminated after inclusion of one 

patient. We found no randomised, placebo-controlled trials 

with ketogenic interventions.

Added value of this study

This randomised, placebo-controlled trial investigating 

efficacy and safety of oral ketone bodies provided evidence 

that D β-hydroxybutyrate ester is well tolerated while also 

providing preliminary efficacy data.

Implications of all the available evidence

Whether the effect on NfL can be translated to meaningful 

clinical effects, must be confirmed by a trial with larger 

sample size investigating clinical outcome parameters over a 

longer period.
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Trial profile. βHB: oral D β-hydroxybutyrate ester.
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Total βHB Placebo

Number of patients 81 40 41

Age (years) 62.0 (52.0–67.0) 59.0 (50.5–66.5) 64.0 (60.0–67.0)

Sex

Female 39 (48.1%) 19 (47.5%) 20 (48.8%)

Male 42 (51.9%) 21 (52.5%) 21 (51.2%)

Onset

Spinal 55 (67.9%) 27 (67.5%) 28 (68.3%)

Bulbar 26 (32.1%) 13 (32.5%) 13 (31.7%)

NfL (pg/mL) 97.9 (63.7–152.0) 113.0 (65.9–170.5) 91.0 (63.7–138.0)

ALSFRS-R 33.0 (27.0–37.0) 33.0 (26.0–37.5) 33.0 (27.0–36.0)

BMI (kg/m2) 25.3 (21.8–27.8) 25.3 (21.7–27.5) 25.3 (22.1–28.2)

SVC (%) 72.0 (53.0–89.0) 64.5 (41.0–84.0) 79.0 (58.0–96.0)

Weight loss pre-BL (kg) 0.0 (0.0–4.0) 0.0 (0.0–2.5) 0.0 (0.0–4.0)

Yes 34 (42.0%) 17 (42.5%) 17 (41.5%)

No 47 (58.0%) 23 (57.5%) 24 (58.5%)

Progression rate pre-BL 0.66 (0.45–1.00) 0.66 (0.45–0.89) 0.66 (0.46–1.05)

≤0.77 points/month 49 (60.5%) 25 (62.5%) 24 (58.5%)

>0.77 points/month 32 (39.5%) 15 (37.5%) 17 (41.5%)

Disease duration (months) 20.0 (14.0–30.0) 21.0 (13.3–30.8) 20.0 (14.0–29.0)

Patients with high-caloric supplements 25 (30.9%) 16 (40.0%) 9 (22.0%)

Average amount of calories applied by supplements (kcal) 400 (300–750) 400 (300–675) 400 (275–1200)

EQ-5D-5L 50 (40–70) 50 (38–70) 50 (40–75)

CNAQ 28.0 (26.0–30.0) 28.5 (26.0–31.0) 28.0 (25.0–30.0)

mRMR (kcal/day) 1845 (1540–2165) 1807 (1471–2197) 1896 (1589–2067)

Metabolic rate (%) 123 (107–142) 114 (104–144) 125 (112–141)

Respiratory quotient 0.65 (0.54–0.72) 0.66 (0.53–0.72) 0.64 (0.55–0.74)

Fat mass (kg) 23.8 (17.3–31.4) 25.3 (17.2–31.4) 23.2 (17.3–31.6)

Fat free mass (kg) 49.1 (39.7–61.6) 49.7 (40.4–64.4) 47.9 (38.9–61.6)

BCM (kg) 22.7 (17.5–30.2) 23.5 (17.9–30.7) 22.6 (16.6–28.5)

ECM (kg) 26.6 (22.3–32.9) 26.2 (22.5–30.9) 26.7 (22.2–33.3)

ECM/BCM 1.19 (1.08–1.35) 1.15 (1.06–1.35) 1.23 (1.11–1.35)

TBW (L) 36.5 (29.9–45.3) 37.0 (29.5–47.3) 36.5 (29.9–45.3)

ECW (L) 17.3 (14.7–20.1) 17.4 (14.2–20.1) 17.2 (15.1–20.2)

Phase angle (◦) 4.2 (3.6–5.2) 4.4 (3.8–5.2) 4.0 (3.4–5.2)

Triglycerides (mmol/L) 1.4 (1.0–1.8) 1.3 (0.9–1.8) 1.5 (1.1–1.9)

Cholesterol (mmol/L) 5.5 (4.6–6.6) 5.3 (4.6–6.3) 5.5 (4.6–6.6)

LDL (mmol/L) 3.2 (2.5–4.1) 3.0 (2.6–4.2) 3.3 (2.4–4.1)

HDL (mmol/L) 1.6 (1.3–1.9) 1.6 (1.3–2.0) 1.5 (1.3–1.9)

Acetone (urine) (mg/L) 1.5 (1.1–2.2) 1.5 (1.0–2.2) 1.4 (1.1–2.3)

β-hydroxybutyrate (μmol/L) 80.0 (40.0–205.6) 74.6 (40.5–223.3) 80.1 (39.9–179.2)

Acetoacetate (μmol/L) 49.4 (26.2–82.9) 51.4 (25.3–95.1) 45.8 (26.9–76.9)

Total ketone bodies (μmol/L) 123.1 (68.2–295.6) 123.1 (63.7–329.9) 122.8 (69.9–263.0)

Data are given as median (interquartile range), n or n (%). Wilcoxon rank sum test or chi square test. Bold p-values signify significant differences. βHB: oral D- 

β-hydroxybutyrate ester, NfL: neurofilament light chain level in serum, ALSFRS-R: amyotrophic lateral sclerosis functional rating scale revised, BMI: body mass index, SVC: 

slow vital capacity, CNAQ: Council on Nutrition Appetite Questionnaire, mRMR: measured resting metabolic rate, ECM: Extracellular Mass, BCM: Body Cell Mass; TBW: 

Total Body Water; ECW: Extracellular Water; LDL: Low-density Lipoprotein; HDL: High-density Lipoprotein; BL: baseline.

Patient characteristics at baseline.
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NfL slope in βHB and placebo. Box plots show median, IQR, 

minimum and maximum. Wilcoxon rank sum test. Bold p-values 

refer to statistically significant values. Adjusted p-values refer to 

multiple linear regression models with group, age, baseline NfL, 

BMI, and baseline SVC as influencing variables. βHB n = 34, placebo 

n = 37. βHB: oral D β-hydroxybutyrate ester, NfL: neurofilament 

light chain levels in serum.
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Effect of acetone levels on NfL. Boxplots show NfL slopes (median, IQR, minimum, and maximum) in patients with high (n = 15) and 

low acetone levels (n = 17) after 3 months of βHB treatment compared to placebo (n = 37). Wilcoxon rank sum test. Bold p-values refer to 

statistically significant values. Subgroups “high” and “low” refer to ≥ median vs. < median. βHB: oral D β-hydroxybutyrate ester, NfL: 

neurofilament light chain levels in serum, BL: baseline.

βHB 

n = 40

Placebo 

n = 41

Nausea/vomiting 3 (7.5%) 12 (29.3%)

Increased stool frequency/diarrhoea/ 

decreased stool consistency

8 (20.0%) 6 (14.6%)

Obstipation 1 (2.5%) 1 (2.5%)

Burning throat after intake 8 (20.0%) 3 (7.3%)

Abdominal pain/heartburn 5 (12.5%) 8 (19.5%)

Feeling of fullness 0 (0.0%) 1 (2.4%)

Feeling of hunger after intake 0 (0.0%) 1 (2.4%)

AE 25 (62.5%) 32 (78.0%)

SAE 0 (0.0%) 0 (0.0%)

Data are given as n (%). AE: Adverse Event, SAE: Serious Adverse Event, βHB: 

oral D-β-hydroxybutyrate ester. Only intervention-related SAEs are given.

Safety analysis.
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