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Vitamin D and Measles: Immune Role, 
Evidence, and Mechanisms
Vitamin D is well known for its role in bone health, but it also has important effects on the 
immune system. There has been interest in whether vitamin D could help prevent measles 
infection or improve outcomes in those who get measles. Below, we review vitamin D’s general 
immune functions and relevance to viral infections, look at historical and recent studies on 
vitamin D in measles prevention or therapy, and discuss possible mechanisms by which vitamin 
D might influence measles outcomes.

Vitamin D’s Role in Immunity and Viral Infections

Vitamin D is a key immunomodulatory nutrient that affects both innate and adaptive immunity 

pmc.ncbi.nlm.nih.gov. Adequate vitamin D status helps the immune system fend off pathogens: 
people with good vitamin D levels tend to have fewer infections, especially respiratory tract 
infections 
health.clevelandclinic.org. In contrast, low vitamin D has been linked to higher susceptibility to 
infections 
health.clevelandclinic.org. For example, research has noted that vitamin D deficiency is 
associated with increased risk or severity of viral illnesses  like influenza and other 
respiratory infections 
health.clevelandclinic.org. Vitamin D helps regulate immune responses – it can enhance 
microbe-fighting cells while preventing excessive inflammation. In summary, vitamin D “helps 
prevent infections” by supporting a balanced, effective immune response 
health.clevelandclinic.org.

Historical Evidence and Early Studies

In the early 20th century – before modern vaccines and antibiotics – doctors explored nutritional 
therapies for measles. Cod liver oil, rich in vitamins A and D, was commonly given to children 
and was observed to improve outcomes in infectious diseases. In 1932, physician Joseph B. 
Ellison and colleagues in London were among the first to suggest that vitamins A and D might 
protect children during measles infections by reducing the severity of pneumonia and 
other complications 

nfid.org. During the 1920s–1940s, multiple clinical trials were conducted using cod liver oil or 
concentrated vitamin A/D supplements in measles patients. Some of these early trials reported 
striking benefits. One such study found that giving vitamins A + D to measles patients cut 
the measles mortality rate roughly in half compared to controls 
westonaprice.org. These historical findings laid the groundwork for recognizing the importance 



of nutrition in measles outcomes. Notably, later research confirmed that vitamin A deficiency 
is a major risk factor for severe measles, and vitamin A supplementation was shown to 
reduce measles deaths by ~50% in hospitalized children 
nfid.org. Because vitamin A had such a clear impact, it became standard to give high-dose 
vitamin A in measles treatment, while the specific contribution of vitamin D received less 
emphasis. In short, early nutrition studies hinted that vitamin D (often given with vitamin A) 
could help measles patients, but the benefit was largely attributed to correcting vitamin A 
deficiency.

Recent Studies on Vitamin D and Measles

In recent decades, scientists have revisited the question of whether vitamin D status affects 
measles immunity or outcomes. Direct clinical trials of vitamin D supplementation for 
measles prevention or treatment are lacking, but a few studies provide indirect evidence:

· Immune Response and Antibody Levels: A 2018 analysis of U.S. National Health and 
Nutrition data found an inverse association between vitamin D levels and measles 
antibody titers 
pmc.ncbi.nlm.nih.gov. Specifically, individuals with the highest measles IgG antibody 
levels had slightly lower serum 25(OH)D concentrations on average 
pmc.ncbi.nlm.nih.gov. This cross-sectional finding suggests a correlation but not 
causation – it’s unclear if low vitamin D influences measles immunity or if having 
measles (or the vaccine) affects vitamin D status. The authors noted the need for further 
research to clarify this relationship 
pmc.ncbi.nlm.nih.gov 
pmc.ncbi.nlm.nih.gov.

· Genetic Studies: There is evidence that the vitamin D pathway may play a role in how 
the body responds to the measles vaccine. One study of 745 children found that certain 
genetic variants in the vitamin D receptor (VDR) and its partner RXRA were associated 
with differences in measles vaccine-induced immunity 
pmc.ncbi.nlm.nih.gov. Children with specific VDR/RXRA gene polymorphisms showed 
altered cytokine responses to the vaccine 
pmc.ncbi.nlm.nih.gov. Notably, vitamin D blood levels were not measured in that study 
pmc.ncbi.nlm.nih.gov, but the genetic link hints that vitamin D signaling can influence 
measles virus immune response.

· Measles Complications and Vitamin D:  Severe measles often leads to complications 
like pneumonia. Vitamin D deficiency has been implicated in worse outcomes for various 
infections, including pneumonia in children 
pmc.ncbi.nlm.nih.gov. It is plausible that measles patients who are vitamin D deficient 
could be more prone to complications such as lower respiratory infections. Some 
clinicians have anecdotally observed that measles cases with complications often 
have low vitamin D, though systematic data are sparse. This aligns with the general 
trend that children with malnutrition or deficiencies fare worse in measles 
who.int 
who.int.

Overall, no rigorous clinical trial to date has specifically tested vitamin D supplements as 
a measles treatment. Modern health organizations do not currently recommend vitamin D for 



measles beyond normal nutritional support. In fact, experts emphasize that vitamin A is the 
only vitamin proven to improve measles outcomes, whereas other vitamins (C, D, etc.) have 
not shown such benefits 

nfid.org. The World Health Organization, for example, recommends that all children with 
measles receive high-dose vitamin A, but makes no special provision for vitamin D in measles 
care 
who.int. Vitamin D’s role in measles thus remains speculative – maintaining adequate vitamin D 
is generally good for immune health, but it is not a substitute for measles vaccination or 
vitamin A therapy in active measles infection 
nfid.org.

Potential Mechanisms of Action

If vitamin D does influence measles severity or recovery, what might be the biological 
mechanisms? 
Research on vitamin D in immunity suggests several ways it could support the body’s 
defense against measles:

· Enhanced Innate Antiviral Defenses: Vitamin D can trigger the production of 
antimicrobial peptides like cathelicidins and defensins, which have antiviral and 
antibacterial properties 
pmc.ncbi.nlm.nih.gov. These peptides can help lower viral replication rates and 
improve clearance of pathogens. In the context of measles, which initially infects 
respiratory cells, a vitamin D–boosted innate response might help curb the virus in the 
early stages.

· Modulation of Inflammation: Measles pathology (e.g. pneumonia or encephalitis) is 
partly due to an intense immune-mediated inflammation. Vitamin D has anti-
inflammatory effects – it reduces the release of pro-inflammatory cytokines (such as IL-
6, IL-17 and others) that drive lung inflammation, while increasing anti-inflammatory 
cytokines 
pmc.ncbi.nlm.nih.gov 
pmc.ncbi.nlm.nih.gov. By dampening the “cytokine storm”, vitamin D may prevent 
excessive tissue damage. This could mean less severe lung injury and a lower risk of 
complications like acute pneumonia during measles infection.

· Supporting Adaptive Immunity: Vitamin D receptors are present on many immune 
cells, including T and B lymphocytes. Vitamin D promotes a more regulated adaptive 
immune response – for instance, it can induce regulatory T cells and temper overactive 
Th1 responses 
pmc.ncbi.nlm.nih.gov. In measles, which causes immune suppression and “memory 
loss” of prior immunity, vitamin D’s immune-regulating effect might help the body recover 
immune function faster after infection. There is also evidence from animal studies that 
vitamin D can enhance antibody production to certain vaccines, although this hasn’t 
been demonstrated for measles vaccine specifically 
pmc.ncbi.nlm.nih.gov 
pmc.ncbi.nlm.nih.gov.

· Preventing Secondary Infections: By bolstering barrier immunity and innate defenses, 



vitamin D might reduce the risk of secondary infections following measles. Measles 
often leaves patients vulnerable to bacterial pneumonia or diarrheal diseases. Vitamin D 
helps maintain the integrity of epithelial barriers and has been linked to lower risk of 
respiratory infections in general 
health.clevelandclinic.org. Thus, a well-nourished child with adequate vitamin D might 
be less likely to contract a dangerous secondary infection during the recovery period 
after measles.

It’s important to note that these mechanisms are theoretical with respect to measles – they are 
extrapolated from what we know about vitamin D in other infections. They illustrate how vitamin 
D sufficiency could contribute to a better immune balance (fighting the virus effectively while 
limiting collateral damage). However, whether these effects noticeably change measles 
outcomes in practice is not yet proven.

Key Findings and Current Understanding

· Vitamin D as an Immune Modulator: Vitamin D plays a general supportive role in 
immune function. Sufficient vitamin D helps the immune system fight infections by 
strengthening innate antimicrobial action and balancing inflammatory responses 
health.clevelandclinic.org 
pmc.ncbi.nlm.nih.gov.

· Historical Use in Measles: In the pre-vaccine era, cod liver oil (rich in vitamins A and 
D) was used as a remedy during measles outbreaks. Early 20th-century trials reported 
that vitamin A+D therapy could reduce measles mortality and complication rates 
nfid.org 
nfid.org. This led to the recognition that nutrition impacts measles severity, especially via 
vitamin A.

· Vitamin A vs. Vitamin D:  Vitamin A was ultimately identified as the critical nutrient for 
measles outcomes. Multiple studies in the 1980s-90s showed vitamin A supplements 
lower measles complications and deaths, and global health guidelines now 
recommend high-dose vitamin A for measles 
who.int. Vitamin D, in contrast, is not part of standard measles treatment, as there 
is no solid evidence yet that giving vitamin D reduces measles severity 
nfid.org.

· Recent Research Signals: Modern investigations into vitamin D and measles are 
limited. A large U.S. survey found an inverse relationship between measles antibody 
levels and vitamin D status (higher antibody titers correlated with slightly lower vitamin 
D) 
pmc.ncbi.nlm.nih.gov. Additionally, genetic studies indicate vitamin D-related genes 
(VDR/RXRA) can influence immune responses to the measles vaccine 
pmc.ncbi.nlm.nih.gov. These findings suggest a connection between the vitamin D 
pathway and measles immunity, but no causative benefit of vitamin D has been 
confirmed.

· Potential Benefits of Adequate Vitamin D: From a mechanistic standpoint, having 
sufficient vitamin D might help a measles-infected person by promoting antiviral proteins 
and controlling inflammation 



pmc.ncbi.nlm.nih.gov. In theory, this could mean milder symptoms or fewer 
complications. For example, vitamin D-induced cathelicidin can inhibit viral replication, 
and lower IL-6 could reduce lung damage 
pmc.ncbi.nlm.nih.gov. Maintaining a healthy vitamin D level (through sunlight, diet, or 
supplements) is thus reasonable for overall immune resilience.

· No Substitute for Vaccination or Vitamin A: Crucially, vitamin D does not prevent 
measles infection in an unvaccinated individual – measles is so contagious that 
immunity via vaccination is the only reliable prevention. Likewise, treating an active 
measles case with vitamin D alone is not an established therapy. Experts caution not to 
conflate unproven remedies with known effective measures 
nfid.org. Measles vaccination remains the cornerstone of prevention, and vitamin A 
supplementation is the evidence-based adjunct therapy for severe cases. Vitamin D 
should be viewed as a supportive factor for general health rather than a specific cure or 
preventive for measles.
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