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Famotidine's Effects on Vitamin D and Vitamin D
Receptor: A Comprehensive Analysis

The question of whether famotidine increases vitamin D levels or enhances vitamin D receptor
(VDR) activation represents an important pharmacological inquiry in understanding potential
drug interactions and therapeutic applications. This comprehensive report examines the
relationship between famotidine, a widely used histamine H2 receptor antagonist, and the
vitamin D pathway based on available scientific evidence.

Famotidine: Mechanism of Action and Primary Uses

Famotidine is a histamine H2 receptor antagonist that works by inhibiting gastric acid secretion.
It is primarily used to treat gastrointestinal conditions related to acid hypersecretion, including
gastric ulcers, duodenal ulcers, gastroesophageal reflux disease (GERD), and Zollinger-Ellison
syndromelll, Unlike some other H2 receptor antagonists, famotidine displays high selectivity for
the H2 receptor, being approximately 20 to 50 times more potent at inhibiting gastric acid
secretion than cimetidine and eight times more potent than ranitidine on a weight basis!l. Its
primary mechanism involves blocking histamine's actions at H2 receptors, thereby reducing acid
production in the stomach.

Following oral administration, famotidine's onset of action occurs within one hour, with peak
effects reached within 1-3 hours, and a duration of effect lasting approximately 10-12 hours L.
The drug demonstrates dose-dependent therapeutic action, with higher doses providing more
extended duration and greater inhibitory effects on gastric acid secretion.

Vitamin D Metabolism and the Vitamin D Receptor (VDR)

Before examining famotidine's potential effects on vitamin D, it is essential to understand vitamin
D metabolism and the function of the vitamin D receptor. Vitamin D exists in two primary forms:
cholecalciferol (vitamin D3) and ergocalciferol (vitamin D2)[2l vitamin D3 is produced
endogenously in the skin upon exposure to ultraviolet radiation, while vitamin D2 is available
exogenously through certain foods and supplements.

The metabolism of vitamin D involves several steps, beginning with its conversion to 25-
hydroxyvitamin D (25(OH)D) in the liver through hepatic 25-hydroxylases, including cytochrome
P450 (CYP) enzymes 2R1, 3A4, and 27A112. Subsequently, 25(0H)D undergoes further
hydroxylation, primarily in the kidneys but also at local tissue levels, through 1a-hydroxylase
(CYP27B1) to form 1,25-dihydroxyvitamin D (1,25(0H)2D), the biologically active forml2l. The
catabolism of vitamin D metabolites is facilitated by 24-hydroxylase (CYP24A1).

The vitamin D receptor (VDR) is a nuclear receptor that mediates most of vitamin D's biological
effects. When 1,25(0H)2D binds to VDR, it activates the receptor to recruit cofactors, forming a



transcriptional complex that binds to vitamin D response elements (VDRESs) in the promoter
regions of target genes[3l 14l This activation regulates the expression of numerous genes
involved in calcium homeostasis, cell proliferation, differentiation, and immune function 4l

Evidence Regarding Famotidine's Effects on Vitamin D and VDR

A thorough examination of the scientific literature reveals no direct evidence that famotidine
increases vitamin D levels or enhances VDR activation. However, several related findings warrant
discussion:

Acid Suppression and Vitamin D Absorption

While no studies specifically address famotidine's effects on vitamin D, research on proton pump
inhibitors (PPIs) provides relevant insights since both medication classes reduce gastric acidity,
albeit through different mechanisms. A recent study confirms that chronic PPI users frequently
experience vitamin D deficiency compared to controls, with 100% of PPI users showing vitamin
D deficiency versus 30% in the control group 8L, The researchers note that "the acidic pH of
gastric juice could affect the bioavailability of vitamin D," suggesting that medications reducing
gastric acid might impair rather than enhance vitamin D absorption13l.

Although famotidine is not a PPI, its acid-suppressing effects could theoretically influence
vitamin D absorption through similar mechanisms. However, no direct evidence demonstrates
famotidine specifically increases or decreases vitamin D levels.

Famotidine and Electrolyte Disturbances

Case reports describe famotidine-induced hypomagnesemia leading to hypocalcemia, though
interestingly with normal vitamin D levels. One report documents a 55-year-old female taking
famotidine 20 mg twice daily for two years who developed significant hypomagnesemia and
hypocalcemia despite normal 25-hydroxyvitamin D and 1,25-dihydroxyvitamin D levels8l [Z],
The authors suggest that "famotidine might cause impaired absorption of magnesium, leading to
hypomagnesemia and functional hypoparathyroidism" [ZL. These findings indicate that
famotidine may affect calcium homeostasis through mechanisms independent of vitamin D.

Vitamin D Receptor Expression in Response to Other Histamine Receptor Blockers

There is no specific evidence regarding famotidine's effects on VDR expression or activation.
However, studies have demonstrated that various pharmacological agents can influence VDR
expression in different tissues. For example, in cardiac hypertrophy models, the pro-
hypertrophic vasoactive peptide endothelin (ET) significantly increased VDR protein and mRNA
expression in both cardiac myocytes and fibroblasts8l. This finding suggests that VDR
expression can be modulated by external factors, though no similar research exists for
famotidine specifically.



Potential Mechanisms for Drug-Vitamin D Interactions

Although no direct evidence links famotidine to increased vitamin D levels or VDR activation,
understanding general mechanisms of drug-vitamin D interactions provides a framework for
future research in this area:

Cytochrome P450 Enzymes

Many drugs interact with vitamin D metabolism through effects on cytochrome P450 enzymes.
For instance, CYP3A4 is involved in both drug metabolism and the initial hydroxylation of vitamin
D12l Approximately half of all therapeutic drugs are metabolized by CYP3A4, while others may
inhibit or induce its activity2l. Additionally, CYP3A4 expression is upregulated in the presence
of 1,25(0OH)2D, suggesting vitamin D may alter metabolism of drugs requiring CYP3A4
activationi2l.

Famotidine is metabolized in the liver (approximately 30-35%), with the remainder excreted
unchanged via the kidneys!él. However, the specific cytochrome P450 enzymes involved in
famotidine metabolism are not clearly identified in the search results, making it difficult to
evaluate potential interactions with vitamin D metabolism through this pathway.

Steroid and Xenobiotic Receptor (SXR)

Some drugs may affect vitamin D metabolism through activation of the steroid and xenobiotic
receptor (SXR), which can enhance expression of CYP24, a vitamin D-metabolizing enzymel2l.
This mechanism provides an additional pathway through which drugs might influence vitamin D
levels, though no evidence suggests famotidine interacts with SXR.

VDR Coregulator Interactions

The functioning of VDR depends on interactions with various coregulators. Some compounds
can potentially inhibit the vitamin D receptor-coregulator interaction, affecting vitamin D
sighaling ol However, no research indicates famotidine influences these interactions.

Conclusion

Based on the available scientific evidence, there is no direct indication that famotidine increases
vitamin D levels or enhances activation of the vitamin D receptor. In fact, if famotidine's acid-
suppressing effects mirror those of PPIs, it might theoretically reduce rather than increase
vitamin D absorption, though specific research on famotidine's impact on vitamin D is lacking.

The case reports of famotidine-induced electrolyte disturbances occurring with normal vitamin D
levels suggest that famotidine's effects on calcium homeostasis operate through vitamin D-
independent mechanisms. Furthermore, the absence of research examining famotidine's effects
on VDR expression or activation represents a significant knowledge gap in understanding
potential interactions between this medication and the vitamin D pathway.

Future research should specifically investigate whether famotidine affects vitamin D absorption,
metabolism, or VDR activation, particularly considering its widespread use for gastrointestinal
conditions. Until such research is conducted, no definitive conclusions can be drawn regarding



famotidine's effects on vitamin D or VDR, though current evidence does not support an
enhancing effect.

Vitamin D Receptor in Cardiovascular Health

Although not directly related to famotidine, it is worth noting that the vitamin D receptor plays
important roles beyond calcium homeostasis, particularly in cardiovascular health. VDR has been
identified in multiple tissues, including cardiac myocytes and fibroblasts, suggesting widespread
physiological effects[81 141 studies indicate that VDR activation may have anti-hypertrophic
effects in the heart and help maintain antithrombotic homeostasisl. These findings highlight
the broader significance of understanding pharmacological influences on the vitamin D pathway,
including potential effects of commonly used medications like famotidine.

***

. https://go.drugbank.com/drugs/DB00927

. https://pmc.ncbi.nlm.nih.gov/articles/PMC5623087/

. https://en.wikipedia.org/wiki/Vitamin_D

. https://pmc.ncbi.nim.nih.gov/articles/PMC2757680/

. https://pmc.ncbi.nim.nih.gov/articles/PMC10146626/

. https://pmc.ncbi.nim.nih.gov/articles/PMC6996048/

N o o b~ WO N P

. https://journals.lww.com/ajg/abstract/2019/10001/2714_famotidine_induced_hypomagnesemia_leading_t
0.2715.aspx

[e)

. https://pmc.ncbi.nim.nih.gov/articles/PMC2690395/

9. https://www.jci.org/articles/view/27793

10. https://pmc.ncbi.nim.nih.gov/articles/PMC4740976/



https://go.drugbank.com/drugs/DB00927
https://pmc.ncbi.nlm.nih.gov/articles/PMC5623087/
https://en.wikipedia.org/wiki/Vitamin_D
https://pmc.ncbi.nlm.nih.gov/articles/PMC2757680/
https://pmc.ncbi.nlm.nih.gov/articles/PMC10146626/
https://pmc.ncbi.nlm.nih.gov/articles/PMC6996048/
https://journals.lww.com/ajg/abstract/2019/10001/2714_famotidine_induced_hypomagnesemia_leading_to.2715.aspx
https://journals.lww.com/ajg/abstract/2019/10001/2714_famotidine_induced_hypomagnesemia_leading_to.2715.aspx
https://pmc.ncbi.nlm.nih.gov/articles/PMC2690395/
https://www.jci.org/articles/view/27793
https://pmc.ncbi.nlm.nih.gov/articles/PMC4740976/

