
STORY AT-A-GLANCE

Nonalcoholic fatty liver disease (NAFLD) has quietly become one of the most

widespread health issues of our time, yet most people have no idea they’re living with it.

What begins as silent fat buildup in your liver often goes undetected until it’s too late,

when damage has already advanced. This condition is now a central driver of cirrhosis,

liver failure, and even the need for transplants.

What makes this so dangerous is how easily fatty liver slips under the radar. You might

feel perfectly fine while your liver is already under heavy strain, and by the time

symptoms surface, permanent scarring has often set in. That’s why understanding the

The Link Between Vitamin D Deficiency and Fatty Liver

Analysis by Dr. Joseph Mercola  October 23, 2025

Low vitamin D levels are strongly linked to fatty liver severity, with deficiency tied to more

fat buildup, higher liver enzymes, and worse metabolic problems like insulin resistance



Fatty liver disease often progresses silently until serious damage like cirrhosis or liver

failure has already taken hold



Supplementing with vitamin D has been shown to lower blood sugar, reduce liver

enzymes, improve cholesterol balance, and even help shrink waistlines



Cutting out vegetable oils and alcohol removes two of the biggest drivers of liver stress,

giving your body the best chance to reverse damage and restore function



Simple, everyday steps like eating choline-rich foods, getting regular sun exposure, and

testing your vitamin D levels will help you protect your liver and keep it working at full

strength


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root causes — and how to reverse them before the damage is locked in — is so

important.

My own research is deeply tied to this problem. I’m currently in the process of publishing

a scientific paper that takes a deep dive into liver health, revealing how choline and

reducing mitochondrial toxins can help. However, another nutrient also stands out as a

key factor in whether your liver recovers or declines: vitamin D. Its role extends far

beyond bone health, influencing how your body handles blood sugar, inflammation, and

fat storage.

This brings us to a new line of research that explored what happens when vitamin D is

optimized in people already struggling with fatty liver. The results reveal how changing

this one factor shifts the entire trajectory of liver function — a discovery that reshapes

how we think about both prevention and recovery.

Vitamin D Supplementation Leads to Measurable Liver
Improvements

Research published in Frontiers in Pharmacology pooled findings from 16 randomized

controlled trials to examine how vitamin D supplementation influences people with

NAFLD.  By combining data across multiple studies, the researchers were able to see

clear trends in how this nutrient affected both body composition and key blood markers.

• Vitamin D supplementation lowered multiple risk markers — Across the pooled

trials, vitamin D supplementation consistently led to improvements compared with

placebo. People taking vitamin D saw reductions in body weight, body mass index,

and waist circumference, pointing to shifts in fat distribution and metabolic

balance.

In addition, fasting blood sugar levels and HOMA-IR — a measure of insulin

resistance — improved, indicating better blood sugar control. Liver enzymes also

decreased, suggesting less active damage within the liver.
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• Protective effects reached beyond the liver — The review showed that vitamin D

increased HDL cholesterol, the “good” cholesterol that helps clear fats from the

bloodstream. This means the benefits extended into heart health, reducing the load

on the cardiovascular system at the same time that liver health improved.

Beyond bone health, vitamin D helps regulate blood sugar, calm inflammation, and

keep fat metabolism in balance. When levels run low, your liver takes a hit —

inflammation gets worse, fat piles up, and scarring speeds along.

• Consistency emerged across different trials — While individual studies had mixed

findings, this large-scale analysis confirmed that the benefits were not isolated

results but part of a broader pattern. Improvements were seen regardless of study

duration or location, with especially strong effects in trials lasting longer than 12

weeks or using higher vitamin D doses.

• Overall, the review positioned vitamin D as a low-cost, effective strategy — By

addressing weight, blood sugar, cholesterol balance, and liver enzymes at once,

vitamin D created a ripple effect across multiple systems. For people with fatty liver

disease, this means that restoring vitamin D status is more than a supportive step —

it directly influences the disease process.

Vitamin D Deficiency Strongly Linked to NAFLD Severity

Research published in Cureus examined 100 adults with NAFLD and found that vitamin

D deficiency was both widespread and directly tied to how severe the condition

became.  Nearly half of the patients (45%) were vitamin D deficient, and another 16%

had insufficient levels. That means more than 6 in 10 participants fell below what’s

considered healthy. This wasn’t a side finding — it emerged as a central feature of

NAFLD in the group studied.

• Worse deficiency meant worse disease — The more severe the vitamin D deficiency,

the more advanced the liver problems. Patients with the lowest levels were

significantly more likely to have enlarged liver, enlarged spleen, and fluid buildup in
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the abdomen. These conditions signal progression beyond simple fat accumulation

toward more serious stages of liver dysfunction.

• Obesity and deficiency overlapped — Among overweight participants, 91.7% were

deficient in vitamin D compared to 39.1% of those with normal body weight. This

points to a strong interplay between excess body fat, vitamin D status, and the

worsening of fatty liver disease.

• Liver fat and vitamin D were directly correlated — Ultrasound findings showed that

patients with more severe fatty liver consistently had lower vitamin D levels. The

statistical link was strong, confirming that deficiency isn’t just present in NAFLD

patients but tied to how much damage is visible inside the liver.

• Vitamin D deficiency linked to insulin resistance — Patients with low vitamin D also

had higher levels of insulin resistance, one of the main drivers of NAFLD. This

means deficiency could worsen not only liver outcomes but also the broader

metabolic problems that often travel with fatty liver disease, such as diabetes and

high blood pressure.

• Liver enzymes reflected the same pattern — Vitamin D-deficient patients were more

likely to have elevated enzymes that signal liver injury. This shows the deficiency

wasn’t just linked to structural changes on imaging but also to active, ongoing liver

damage.

Taken together, this study highlights vitamin D deficiency as a powerful predictor of

NAFLD severity. Rather than being an incidental finding, low vitamin D was

consistently tied to worse liver outcomes, greater metabolic dysfunction, and faster

progression of disease.

How to Address What’s Really Driving Liver Dysfunction
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If your liver isn’t working the way it should, the goal isn’t just to manage symptoms — it’s

to remove the stressors that caused the damage in the first place. Your liver is your

body’s central detox organ, and when it’s overloaded with harmful fats, toxins, or nutrient

gaps, it struggles to process everything else. The following steps target the root causes

of liver dysfunction so you can restore balance and help your body heal from the inside

out.

1. Eliminate vegetable oils and alcohol — If you’re eating packaged foods made with

soybean, canola, corn, sunflower, or generic “vegetable oil,” your liver is under

nonstop attack. These oils are high in linoleic acid (LA), a polyunsaturated fat that

oxidizes and turns into toxic byproducts that damage your mitochondria — the

“engines” of your cells.

Alcohol is just as destructive, since it breaks down into a substance that injures

your liver cells. The fastest way to give your liver breathing room is to cut both

alcohol and vegetable oils right now. For cooking, switch to grass fed butter, ghee,

tallow, or coconut oil.

2. Eat choline-rich foods to support liver health — Think of choline as traffic control

for your liver. Without it, fat builds up inside your liver cells, leading to dysfunction

and damage. Choline helps package up fats and ship them out so your liver doesn’t

become clogged. The best food sources are pastured egg yolks and grass fed beef

liver. If you regularly skip these foods, there’s a good chance your liver isn’t getting

the support it needs.

3. Use a choline supplement if your diet falls short — If you don’t eat eggs or meat,

reaching adequate choline intake through food alone is a challenge. In that case,

supplementation is not optional — it’s required. Citicoline is one of the most

effective forms, and doses between 500 milligrams (mg) and 2,500 mg per day

have been shown to help your liver export fat while also boosting brain function. If

you’re noticing brain fog, low energy, or signs of fatty liver, this is a simple but

powerful step.
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4. Repair with sunlight and smart vitamin D use — Your skin is designed to make

vitamin D from sunlight, and daily exposure supports not only your bones and

immune system but also your liver’s ability to metabolize fat. But here’s the catch: if

you’re still using vegetable oils, the LA stored in your skin increases your risk of sun

damage.

Eliminate those oils for at least six months before getting peak sun exposure (10

a.m. to 4 p.m.). When sunlight isn’t an option, supplement with vitamin D3.

5. Test and track your vitamin D to stay on target — Instead of guessing, check your

vitamin D levels with a simple blood test at least twice a year. Aim for 60 to 80

ng/mL (150 to 200 nmol/L). This range supports healthy liver function, balanced

immunity, and energy production. Testing gives you a clear starting point and a way

to measure progress over time.

FAQs About Fatty Liver and Vitamin D

Q: What makes fatty liver so dangerous if I don’t feel any symptoms?

A: Fatty liver often develops silently, with little to no warning signs. By the time

symptoms appear, your liver likely already has permanent scarring or advanced

damage. That’s why catching it early — and addressing the root causes — is key.

Q: How is vitamin D connected to liver health?

A: Vitamin D isn’t just for strong bones. It regulates blood sugar, reduces

inflammation, and helps manage how fat is stored and used in your body. Low

vitamin D levels make liver damage worse, speeding up fat buildup, scarring, and

inflammation.
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Q: Do people with fatty liver usually have low vitamin D?

A: Yes. Studies show that vitamin D deficiency is common in people with fatty liver,

and the worse the deficiency, the more advanced the liver problems tend to be. In

fact, over 60% of patients in one study had low vitamin D levels, and those with the

lowest levels also had the worst liver outcomes.

Q: Besides vitamin D, what else should I do to heal my liver?

A: The biggest step is removing what damages your liver in the first place. Cutting

out vegetable oils and alcohol, adding choline-rich foods like pastured egg yolks and

grass fed beef liver, and using sunlight or supplements, if necessary, to restore

vitamin D are all powerful ways to reduce stress on your liver and help it recover.

Q: How do I know if I’m getting enough vitamin D for my liver?

A: The best way is to test your blood levels twice a year. Aim for a range of 60 to 80

ng/mL (150 to 200 nmol/L). This ensures you’re supporting your liver, your

metabolism, and your overall health without relying on guesswork.
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