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ABSTRACT 

Background 

Proton pump inhibitors (PPI's) remain the superior choice worldwide in antisecretory therapy in the evidence-based 

treatment of upper gastrointestinal disorders including gastroesophageal reflux disease, erosive esophagitis, 

dyspepsia and peptic ulcer disease. Nonjudicious use of PPIs creates both preventable financial as well as medical 

concerns. PPIs have been associated with an increased risk of vitamin and mineral deficiencies. 

Objective 

To study the effect of Proton Pump Inhibitors (PPI’s) effect on vitamin D levels. 

Design 

A study To evaluate the effect of PPI's on vitamin D levels in patients who were treated for vitamin D deficiency. 

Duration 

February 2017 to July 2017. 

Setting  

Participants 

One hundred patients treated for vitamin D deficiency at  

Methods 

100 patients were included in the study. 40 patients were taking PPI at the time and during the study. 60 patients 

were not on any medications. Results were assessed by improvement in repeat serum 25(OH) vitamin D levels 

obtained after replacement therapy. Demographics, vitamin D levels, medical history and medication lists were 

obtained. Percentage increase in 25‐OH vitamin D levels from baseline was considered the end point. Results were 

compared between the two groups. Statistics include unpaired t-test done to compare two groups of subjects and p 

value less than 0.05 was considered statistically significant. 
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Results 

The mean improvement in 25(OH) vitamin D levels for the “PPI” group was 40.9% with a mean raw difference of 

9.1. “No PPI” group demonstrated a mean improvement of 59.1 % with a mean difference of 13.8. The improvement 

in 25(OH) vitamin D levels in the "no PPI" cohort was 64.2% greater than those taking a PPI. 

Conclusion 

PPIs are associated with an increased risk of vitamin D deficiency impacting vitamin D metabolism. 

Keywords: Proton Pump Inhibitors (PPI’s), Vitamin D, Metabloism. 

 

 

INTRODUCTION 

Proton pump inhibitors (PPIs) have been 

available since 1989, when the first drug of this class, 

omeprazole, was released. They are currently one of 

the most frequently prescribed drugs and are 

available for “over-the-counter” acquisition in several 

countries. They decrease acid production by 

irreversible blockage of H+/K+-adenosine 

triphosphatase that is present on gastric parietal cells 

and are currently the treatment of choice in several 

clinical conditions, such as symptomatic and 

complicated gastroesophageal reflux disease 

(GERD), Zollinger-Ellison syndrome, prevention of 

ulcers in nonsteroidal anti-inflammatory drug 

(NSAID) users, induction of peptic ulcer healing, and 

even in the eradication of Helicobacter pylori. They 

are generally considered safe and are associated with 

mild side effects; however, there is growing concern 

regarding their safety. Common adverse effects 

include headache, nausea, diarrhea, abdominal pain, 

fatigue, and dizziness. Infrequent adverse effects 

include rash, itch, flatulence, constipation, anxiety, 

and depression. Also infrequently, PPI use may be 

associated with occurrence of myopathies, including 

the serious reaction rhabdomyolysis. PPIs have also 

been associated with an increased risk of vitamin and 

mineral deficiencies. Vitamin D is a group of fat-

soluble secosteroids responsible for increasing 

intestinal absorption of calcium, magnesium, and 

phosphate, and multiple other biological effects. In 

humans, the most important compounds in this group 

are vitamin D3 (also known as cholecalciferol) and 

vitamin D2 (ergocalciferol). Cholecalciferol and 

ergocalciferol can be ingested from the diet and from 

supplements. Only a few foods contain vitamin D. 

The major natural source of the vitamin is synthesis 

of cholecalciferol in the skin from cholesterol 

through a chemical reaction that is dependent on sun 

exposure (specifically UVB radiation). Dietary 

recommendations typically assume that all of a 

person's vitamin D is taken by mouth, as sun 

exposure in the population is variable and 

recommendations about the amount of sun exposure 

that is safe are uncertain in view of the skin cancer 

risk. Recent epidemiologic studies have observed 

relationships between low vitamin D levels and 

multiple disease states. Low vitamin D levels are 

associated with increased overall and cardiovascular 

mortality, cancer incidence and mortality, and 

autoimmune diseases such as multiple sclerosis. 

Although it is well known that the combination of 

vitamin D and calcium is necessary to maintain bone 

density as people age, vitamin D may also be an 

independent risk factor for falls among the elderly. 

New recommendations address the need for 

supplementation in breastfed newborns and many 

questions are raised regarding the role of maternal 

supplementation during lactation. Unfortunately, 

little evidence guides clinicians on when to screen for 

vitamin D deficiency or effective treatment options. 

This study aims to evaluate the effect of PPI's on 

vitamin D levels in patients who were treated for 

vitamin D deficiency. 

 

MATERIALS AND METHODS 

100 patients were included in the study. 40 

patients were taking PPI at the time and during the 

study. 60 patients were not on any medications.  

Inclusion criteria 

1. Men and women were included. 

2. Age ≥18. 

3. Vitamin D levels ≥10 and <30ng/ml. 

Exclusion criteria 

1. Vitamin D levels below 10 ng/dl. 

2. Malabsorption syndrome. 

3. Intestinal bypass. 
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4. Chronic liver or kidney disease. 

5. Sever SLE. 

6. Sever Scleroderma. 

7. History of cancer within the last 5 years. 

 

Results were assessed by improvement in repeat 

serum 25(OH) vitamin D levels obtained after 

replacement therapy. Demographics, vitamin D 

levels, medical history and medication lists were 

obtained. Percentage increase in 25‐OH vitamin D 

levels from baseline was considered to be the end 

point. Results were compared between the two 

groups. Statistics include unpaired t-test done to 

compare two groups of subjects and p value less than 

0.05 was considered statistically significant. 

 

OBSERVATIONS AND RESULTS 

Demographics 

Table 1. Demographics 

 PPI No PPI 

Subjects 40 60 

Gender 

Male 16 21 

Female 24 39 

Age  59±9 55±11 

BMI 31±3 30±8 

 

100 patients were included in the study. 40 

patients were taking PPI at the time and during the 

study. 60 patients were not on any medications.  

Female gender was more in both the cohorts. Mean 

age in PPI group was 59±9 while in no PPI group 

was 55±11.  

 

Mean vitamin d dosage 

 
Figure 1. Mean Vitamin D Dosage 

 

The mean vitamin D dosage in case of subjects on PPI’s was less than that of subjects not taking any 

medications. 
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Body mass index 

 
Figure 2. Body Mass Index 

 

The mean BMI for the PPI group was 31±3 and that for the no PPI group was 30±8. 

Change in vitamin d levels 

 
Figure 3. Change In Vitamin D Levels 

 

The mean improvement in 25(OH) vitamin D 

levels for the “PPI” group was 40.9% with a mean 

raw difference of 9.1. “No PPI” group demonstrated 

a mean improvement of 59.1 % with a mean 

difference of 13.8. 
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Percentage increase in vitamin d levels 

 
Figure 4. Percentage Increase In Vitamin D Levels 

 

The mean improvement in 25(OH) vitamin D 

levels for the “PPI” group was 40.9%. “No PPI” 

group demonstrated a mean improvement of 59.1 %. 

 

DISCUSSION 

Proton pump inhibitors (PPIs) are known as a 

class of pharmaceutical agents that target H+/K+-

ATPase, which is located in gastric parietal cells. 

PPIs are widely used in the treatment of gastric acid-

related diseases including peptic ulcer disease, 

erosive esophagitis and gastroesophageal reflux 

disease, and so on. These drugs present an excellent 

safety profile and have become one of the most 

commonly prescribed drugs in primary and specialty 

care. Except for gastric acid-related diseases, PPIs 

can also be used in the treatment of Helicobacter 

pylori infection, viral infections, respiratory system 

diseases, cancer and so on. Although PPIs are mainly 

used short term in patients with peptic ulcer disease, 

nowadays these drugs are increasingly used long 

term, and frequently for a lifetime, for instance in 

patients with typical or atypical symptoms of 

gastroesophageal reflux disease and in NSAID or 

aspirin users at risk of gastrotoxicity and related 

complications including hemorrhage, perforation and 

gastric outlet obstruction. Long-term use of PPIs may 

lead to potential adverse effects, such as osteoporotic 

fracture, renal damage, infection (pneumonia and 

clostridium difficile infection), rhabdomyolysis, 

nutritional deficiencies (vitamin), anemia and 

thrombocytopenia. The purpose of this study is to 

evaluate the effect of proton pump inhibitors on 

vitamin D levels in patients who are treated for 

vitamin D deficiency or insufficiency. 100 patients 

were included in the study. 40 patients were taking 

PPI at the time and during the study. 60 patients were 

not on any medications. Results were assessed by 

improvement in repeat serum 25(OH) vitamin D 

levels obtained after replacement therapy. 

Demographics, vitamin D levels, medical history and 

medication lists were obtained. Percentage increase 

in 25‐OH vitamin D levels from baseline was 

considered the end point. Results were compared 

between the two groups. Statistics include unpaired t-

test done to compare two groups of subjects and p 

value less than 0.05 was considered statistically 

significant. The mean vitamin D dosage in case of 

subjects on PPI’s was less than that of subjects not 

taking any medications. The mean BMI for the PPI 

group was 31±3 and that for the no PPI group was 

30±8. The mean improvement in 25(OH) vitamin D 

levels for the “PPI” group was 40.9% with a mean 

raw difference of 9.1. “No PPI” group demonstrated 

a mean improvement of 59.1 % with a mean 

difference of 13.8. The improvement in 25(OH) 

vitamin D levels in the "no PPI" cohort was 64.2% 

greater than those taking a PPI. Hence we conclude 

that PPIs are associated with an increased risk of 

vitamin D deficiency impacting vitamin D 

metabolism. 
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CONCLUSIONS 

PPIs are associated with an increased risk of 

vitamin D deficiency impacting vitamin D 

metabolism. We recommend revaluating the need for 

PPI, regular vitamin D level measurements and 

further larger studies to be conducted. 
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