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Overview

Proton pump inhibitors (PPIs) are a class of medications commonly prescribed to reduce

stomach acid production and treat conditions like gastroesophageal reflux disease (GERD)

and peptic ulcers. While effective, their long-term use may be associated with different

nutrient deficiencies. (Eusebi 2017)

The mechanism of PPIs primarily involves reduced stomach acid production. However,

stomach acid is important for absorbing certain nutrients. Vitamin B12 absorption, for

example, depends on sufficient gastric acid to separate the vitamin from food proteins.

Similarly, stomach acid is needed for the optimal absorption of minerals like iron, zinc, and

magnesium. Reductions in stomach acid can also affect vitamin C absorption, which is

sensitive to changes in gastric pH. Consequently, prolonged use of PPIs may impair the

body’s ability to absorb these important nutrients, potentially leading to specific
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deficiencies and related health concerns such as an increased risk of infection, kidney

damage, and dementia. (Eusebi 2017)

Assessing nutrient levels before and throughout the course of PPI therapy, with

subsequent tailored supplementation based on these findings, may benefit patients using

PPI medications. (Eusebi 2017)

Vitamin C

Vitamin C

Maintenance: 90 mg per day (Office of Dietary Supplements n.d.)(U.S. Food &

Drug Administration 2016)

Correct deficiency: 200–500 mg per day of liposomal vitamin C (Davis 2016)

A one-month course of 40 mg per day of omeprazole reduced plasma vitamin C

levels in both Helicobacter pylori positive and negative individuals independent of

dietary intake, indicating decreased bioavailability of the vitamin due to increased

gastric pH. (Henry 2005)

When combined with dietary nitrate intake, omeprazole significantly decreased the

gastric juice ascorbate/nitrite ratio, potentially increasing the risk of gastric cancer

due to elevated levels of carcinogenic N-nitroso compounds. (Mowa 1999)

Vitamin B12

Vitamin B12

Maintenance: 2.4 mcg per day (U.S. Food & Drug Administration 2016)(Office of

Dietary Supplements n.d.)

Correct deficiency: 1,000–2,000 mcg per day of methylcobalamin (Wang 2018)

Two or more years’ supply of PPIs was associated with a 65% increased risk for

vitamin B12 deficiency compared to non-users. Doses more than 1.5 PPI pills per day

were more strongly associated with vitamin B12 deficiency than were doses less

than 0.75 pills per day. (Lam 2013)

A 2021 cohort study examined 3,299 older adults. Participants taking higher PPI

doses (≥30 mg per day) for more than six months had a significantly greater
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prevalence (21%) of vitamin B12 deficiency. (Porter 2021)

A retrospective cohort study reported a significant association between the chronic

use of PPIs and the presence of anemia, showing a decrease in hematological values

in PPI users. (Sarzynski 2011)

Iron

Iron

Maintenance: 18 mg per day of ferrous bisglycinate (U.S. Food & Drug

Administration 2016)(Office of Dietary Supplements n.d.)

Correct deficiency: 325–650 mg per day of ferrous bisglycinate (equivalent to

105–210 mg elemental iron) (Baird-Gunning 2016)

There was a significant association between PPI use and the development of iron

deficiency anemia (IDA) in patients with celiac disease. (Hawkins 2023)

PPIs directly impaired iron metabolism by increasing hepcidin levels, which inhibited

iron absorption through the suppression of duodenal ferroportin. (Hamano 2020)

In a retrospective cohort study, chronic use of PPIs was significantly associated with

a decrease in hemoglobin and hematocrit levels, suggesting an increased risk of iron-

deficiency anemia. (Sarzynski 2011)

Magnesium

Magnesium

Maintenance: 420 mg per day (U.S. Food & Drug Administration 2016)(Office of

Dietary Supplements n.d.)

Correct deficiency: 500–600 mg per day in divided doses (Agus 1999)

Elevated doses of magnesium may induce loose stools, necessitating the adoption of the

bowel tolerance method.

Long-term PPI use was significantly associated with hypomagnesemia in

hospitalized adult patients. (Kim 2015)

A 2011 FDA report stated that prolonged use of prescription PPIs may lead to low

serum magnesium levels, which can result in adverse events, such as muscle spasms,
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irregular heartbeat, and seizures, and might necessitate the discontinuation of the

drug in about one-quarter of the cases if magnesium supplementation alone does

not resolve the issue. (FDA 2015)

Hypomagnesemia was identified in 65 of 305 (21.3%) of participants taking PPIs for

one year or longer, and the incidence increased as the age and duration of use

increased. Patients using omeprazole had significantly lower magnesium levels than

those using pantoprazole, rabeprazole, esomeprazole, and iansoprazole. (Yoldemir

2021)

Long-term use of PPIs may cause severe hypomagnesemia, often accompanied by

hypocalcemia and hypokalemia, which may lead to serious clinical issues such as

arrhythmias. (Hoorn 2010)

Zinc

Zinc

Maintenance: 11 mg per day (U.S. Food & Drug Administration 2016)(Henderson

1995)

Correct deficiency: 20–50 mg per day, depending on severity, for six months

(Henderson 1995)

Long-term use of PPIs significantly reduced the absorption of supplemental zinc,

leading to lower systemic zinc levels compared to healthy controls not using PPIs.

(Farrell 2011)

In an in-vitro and in-vivo study, the PPI drug pantoprazole suppressed the production

of key immune-regulating cytokines IFN-γ and IL-2 in T cells by altering zinc

distribution and downregulating the expression of Zip8 and transcription regulators

pCREB and CREMα, suggesting that the use of pantoprazole may negatively affect

the immune response. (Liu 2023)
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Disclaimer: Protocols are intended solely as an informational reference tool for practicing

health care professionals. The content provided is not intended to be for medical diagnosis

or treatment, is not a substitute for your professional judgment, and is not meant to

provide you medical or professional advice. You should evaluate and independently

confirm the appropriateness of the content provided, including verifying uses, dosages,

warnings and contraindications on product labels, and rely on your experience and

judgment and other available resources when applying the provided content to an actual

client care situation. While content has been obtained from sources believed to be reliable,

we cannot and do not guarantee the accuracy, validity, timeliness or completeness of the

content. We make no representation or warranty, express or implied, including, without

limitation, any warranty of merchantability or of fitness for a particular purpose, and you

assume full responsibility for the use of the content and products, and agree that Fullscript

and its content providers are not responsible or liable for any claim, loss, injury or damage

arising from your use of the information. Statements regarding dietary and other health

care supplements have not been evaluated by the FDA, and are not intended to diagnose,

treat, cure, or prevent any disease.
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†Claims based on traditional homeopathic practice, not accepted medical evidence. Not FDA

evaluated.
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