
Introduction
This is a meta-analysis (a study that looks at the data of several studies put together) to determine the 
effectiveness of L-carnitine on weight loss in diabetic, obese, and non-diabetic or non-obese individuals. 

Conclusion

Carnitine interacts with acetyl CoA in the mitochondria to generate acetylcarnitine - this is then able to move 
out of the mitochondria and out of the cell, decreasing acetyl CoA concentrations (thereby stimulating acetyl 
CoA production through Pyruvate Dehydrogenase - glucose metabolism). Plus, carnitine also facilitates the 
movement of long chain fatty acids (fat) from the cytosol of the cell into the mitochondria for the generation of 
acetyl CoA and fat/lipid derived energy. 

Carnitine has a mild weight loss effect in diabetic, obese, and non-obese individuals. 

Carnitine effect is time dependent and decreases as carnitine is continually consumed.

Doses vary from 1.8 - 4 grams a day.
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Carnitine has two primary actions:
1. It sucks up Acetyl-CoA to form inside the 
mitochondria and converts it to acetylcarnitine, 
which is permeable (can move across the 
mitochondrial and cell membranes), allowing it 
escape the mitochondria and cell.

2. Carnitine also binds long chain fatty acids 
(lipids/fat/LCFA) to create LCFA-carnitine and 
move across the mitochondrial membrane from 
the cell cytosol by carnitine palmitoyltransferase 
(CPT)
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Lipid oxidation is not necessarily a marker of weight loss. (My Note)3.

3

Included human controlled trials with placebo, but not animal studies or trials without a 30 
day follow up on subjects. 

4.

4

Table 1
These are the studies included in this meta-analysis, and this table shows the key criteria 
between the studies, as well as their Jadad score. The Jadad score tells of the "quality" of the 
study based on a point system awarded per criteria for "well crafted study" that has been pre -
determined. A higher score (5 is the heighest), the better. 

Primary Results
- The Jadad score for most of the studies was high, but two of them were low.
- The studies looked at different populations of people - obese, diabetic, active.

Take Away: There is some heterogeneity in the studies examined, but if the trend in effect is 
the same across the board, we can still make some conclusions. 
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Figure 2
This figure shows 6 of the studies used in this meta-analysis and is looking at the weight change 
from carnitine vs control (no carnitine). 

Primary Results:
- The studies are roughly equally weighted (except the Elmslie study), but the overall effect 
favors carnitine for a weight loss of about 1.33 kg (~2.9 lbs).

Take Away: Carnitine supplementation leads to changes in weight. 

Figure 4
This figure shows 6 of the studies used in this meta-analysis and is looking at the weight change 
from carnitine vs control (no carnitine). This is further broken up into two subgroups - diabetic 
and non-diabetic.

Primary Results:
- There is an effect in both subgroups with carnitine supplementation on weight. 
- Diabetic loss: 1.96 kg (4.3 lbs)
- Non-diabetic loss: .54 kg (~1.2 lbs)

Take Away: Carnitine supplementation leads to changes in weight in diabetic and non-

diabetic individuals. 

Figure 4
This figure shows 6 of the studies used in this meta-analysis and is looking at the 
weight change from carnitine vs control (no carnitine). This is further broken up into 
two subgroups - obese and non-obese.

Primary Results:
- There is an effect in both subgroups with carnitine supplementation on weight. 
- Obese loss: 1.25 kg (2.75 lbs)
- Non-Obese loss: 1.75 kg (3.85 lbs)

Take Away: Carnitine supplementation leads to changes in weight in obese 

and non-obese individuals. 
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