
899

doi: 10.2169/internalmedicine.9554-17

Intern Med 57: 899-901, 2018

http://internmed.jp

【 CASE REPORT 】

Iron Deficiency Anemia Due to the Long-term Use of
a Proton Pump Inhibitor
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Abstract:
A 52-year-old man who had been taking omeprazole, a proton pump inhibitor (PPI), for 25 years devel-

oped iron deficiency anemia. An evaluation of the entire gastrointestinal tract did not reveal any possible

causes of gastrointestinal blood loss. The cause of the iron deficiency was considered to be a reduction in

gastrointestinal iron absorption in association with the reduced secretion of gastric acid due to PPI use. This

case demonstrates that long-term PPI use for as long as 25 years may cause iron deficiency anemia and

should be considered in the differential diagnosis of iron deficiency anemia in long-term PPI users.
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Introduction

Proton pump inhibitors (PPIs) are the most potent medi-

cations currently available to reduce gastric acid secretion

and are widely prescribed in the treatment of peptic ulcer

disease and gastroesophageal reflux disease (GERD) (1). Al-

though the long-term use of PPIs is considered safe, there

are several reported cases of iron deficiency anemia due to

PPI use (2-4) and a community-based case control study re-

ported that the risk of iron deficiency was increased among

long-term PPI users (5). However, the association between

PPI use and iron deficiency anemia remains controversial

and it is not yet known whether the extended use of PPIs is

associated with iron deficiency anemia after a long latency

period. We herein report the case of a patient who devel-

oped iron deficiency anemia after 25 years of continuous

PPI use.

Case Report

The patient, a 52-year-old man, had been diagnosed with

GERD in the United States in 1986 and had been taking

omeprazole continuously since then. He had taken annual

health-checks in our institute since 2006; neither anemia nor

fecal occult blood had been detected. A health-check in Feb-

ruary 2011 showed a hemoglobin (Hb) level of 13.8 g/dL

with a mean corpuscular volume (MCV) 82.3 fL. However,

the next health-check in December 2011 showed microcytic

anemia and he was referred to us for evaluation.

The physical examination revealed no abnormal findings.

The laboratory findings were as follows: red blood cell

(RBC) count, 4.51×1012/L with 0.82 % reticulocytes; Hb, 9.9

g/dL; hematocrit (Ht), 32.5 %; and MCV, 72.1 fL. His white

blood cell count was 3.4×109/L with normal differentials and

morphology and his platelet count was 301×109/L. The other

findings were as follows: total bilirubin, 0.4 mg/dL; lactate

dehydrogenase (LDH), 187 U/L (reference range: 118-223);

serum iron, 21 μg/dL; total iron binding capacity, 518 μg/

dL; and ferritin, 8.7 ng/mL. Based on these findings, the pa-

tient was diagnosed with iron deficiency anemia. Fecal oc-

cult blood tests were negative as they had been at the previ-

ous health-checks. An upper gastrointestinal (GI) endoscopic

examination showed reflux esophagitis with a normal gastric

mucosa. Colonoscopy and small intestine capsule endoscopy

detected no evidence of bleeding. The patient was negative

for anti-Helicobacter pylori IgG antibodies and his serum

gastrin level was 222 pg/mL (reference range, 37-172).

These findings strongly suggested that the patient’s iron de-

ficiency anemia was caused by the decreased absorption of
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Figure.　The clinical course. The polygonal line indicates the hemoglobin (Hb) level and the bars 
indicate the serum ferritin levels.

dietary iron, which was associated with the suppression of

the gastric acid secretion by omeprazole. As he insisted on

taking omeprazole, oral ferrous citrate was started without

the interruption of omeprazole (Figure). His anemia im-

proved with an elevation in his MCV and serum ferritin val-

ues and ferrous citrate was stopped. Although he temporarily

stopped taking omeprazole, the Hb level started to decrease

again when he resumed taking omeprazole. His Hb and se-

rum ferritin levels recovered after ferrous citrate was re-

started.

Discussion

Iron is essential for the production of RBCs and the iron

balance is maintained by the absorption of dietary iron in

the GI tract. Various factors and a number of surgical and

medical conditions are known to impair iron absorp-

tion (6, 7). There are two forms of dietary iron, heme iron

and non-heme iron, in which iron is complexed as Fe2+ (fer-

rous iron) and Fe3+ (ferric iron), respectively (7). Dietary

non-heme iron is much less well absorbed than heme iron

and its absorption is markedly improved in the presence of

gastric acid, which assists the absorption by dissociating the

iron salts in the food and by increasing their solubility, al-

lowing them to be reduced to ferrous form. However, it is

uncertain whether the suppression of gastric acid by the

long-term use of PPIs may actually lead to iron deficiency

anemia.

No decrease in the body iron stores or iron deficiency

was observed in patients with Zollinger-Ellison syndrome

who received continuous omeprazole therapy for up to 12.5

years (8). On the contrary, in patients with hereditary hemo-

chromatosis PPIs were shown to reduce the frequency of

therapeutic phlebotomy and the absorption of dietary non-

heme iron (9). However, these results cannot be applied to

general PPI users.

A retrospective cohort study which reported a reduction in

the levels of Hb, Ht, and MCV among individuals who took

PPIs for more than one year suggests that iron deficiency

would develop among long-term PPI users (10). A

community-based case control study showed that the use of

PPIs for a period of longer than two years was associated

with iron deficiency; however, there was no consistent asso-

ciation between the use of PPIs for periods of more than

two years and the development of iron deficiency (5). To the

best of our knowledge, there have been four reported indi-

vidual cases of iron deficiency anemia caused by PPI use;

however, the entire GI tract, including the small intestine,

was studied in only one of them (2-4). The present case is

the second reported case in whom the entire GI tract was

studied and GI blood loss was ruled out. The present case

also revealed that very long-term PPI use, for as long as 25

years, can actually cause iron deficiency anemia after a long

latency period. In the cohort and case control studies, the

longest duration for which PPIs had been administered were

more than one year (9) and longer than 10 years (5), respec-

tively, and the duration of PPI administration was not speci-

fied in detail. All four reported cases developed iron defi-

ciency anemia within three years after the start of PPI ther-

apy (2-4). The present case clearly shows that iron defi-

ciency anemia can develop in PPI users, even after 25 years

of use. We hypothesize that the gastric acid-independent iron

absorption of dietary heme iron and, possibly, the reduced

secretion of gastric acid (which was still secreted) might

have delayed the development of iron deficiency in the pre-

sent case. This case also demonstrates that oral ferrous iron

is effective in ameliorating iron deficiency without interrupt-

ing PPI use in such cases.

Vitamin B12 deficiency is another nutritional cause of ane-

mia that is suggested to be associated with long-term PPI
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use, especially in elderly individuals (1, 11). Although the

vitamin B12 level was not evaluated in the present case, we

think that it is unlikely that vitamin B12 deficiency contrib-

uted to the development of anemia because the MCV was

low and because the RBCs never became macrocytic after

the amelioration of iron deficiency and due to the absence

of other characteristic findings of vitamin B12 deficiency,

such as hypersegmented neutrophils and elevated bilirubin

and LDH levels, throughout the clinical course. Nonetheless,

it is possible that - in addition to iron deficiency - vitamin

B12 deficiency will become more prevalent with the pro-

longed use of PPIs; thus, the vitamin B12 levels of long-term

PPI users should be evaluated.

The long-term prescription of PPIs has been approved in

Japan since as recently as in 2000. Accordingly, it is appar-

ent that the number of long-term PPI users will increase and

that the duration of PPI use will be extended. In addition,

new PPIs with stronger gastric acid suppression are being

developed and are becoming available. Thus, it is expected

that the number of long-term PPI users with iron deficiency

anemia will be increased in Japan and other countries

worldwide in the near future. It is therefore necessary to

limit long-term PPI use and to consider it in the differential

diagnosis of iron deficiency anemia in long-term PPI users.
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