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Background: Iron deficiency anemia is the most common
form of anemia worldwide. Recent studies have suggested
an association between Helicobacter pylori infection and
iron deficiency.

Objective: To investigate the effects of eradicating H. py-
lori with combination antibiotic therapy on iron deficiency
anemia in patients with H. pylori-associated gastritis.

Design: Case series.
Setting: University hospital.

Patients: 30 patients with a long history of iron defi-
ciency anemia in whom H. pylori-associated gastritis was
the only pathologic gastrointestinal finding detected.

Intervention: Eradication therapy with two antibiotics
and discontinuation of iron replacement therapy.
Measurements: Complete blood count, ferritin levels,
and gastroscopy with biopsy to evaluate H. pylori status.

Results: At 6 months, 75% of patients had recovered
from anemia (P < 0.001), ferritin values increased from
5.7 = 0.7 pg/L to 24.5 + 5.2 ug/L (95% Cl, 8.85 to 29.97).
After 12 months, 91.7% of patients had recovered from
anemia.

Conclusions: Cure of H. pylori infection is associated
with reversal of iron dependence and recovery from iron
deficiency anemia.
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tandard care for men and postmenopausal

women with iron deficiency anemia is use of
gastrointestinal evaluation to exclude gastrointesti-
nal tract abnormality (1, 2). Nevertheless, even
when the gastrointestinal tract is investigated thor-
oughly, a large proportion of patients (around 30%)
remain without a diagnosis (2, 3).

Recent epidemiologic studies have suggested an
association between Helicobacter pylori infection and
iron deficiency (4, 5). Infection with H. pylori is
recognized as a major risk factor in peptic ulcer
disease and gastric cancer, in which lesions are
likely to bleed either overtly or in an occult manner,
eventually leading to iron deficiency anemia. How-
ever, most people infected with H. pylori only have
chronic gastritis that is not associated with gastro-
intestinal bleeding or with any other specific disease
(6). It has been suggested that infection with H.
pylori may lead to iron deficiency or iron deficiency
anemia by impairing iron uptake or increasing iron
demand (4). Reversal of iron deficiency anemia af-
ter successful eradication of H. pylori was recently
observed in children (7, 8) and in a young adult (9).

We performed a prospective open study to verify
the effects of eradication of H. pylori infection on
iron deficiency anemia in patients with H. pylori—
associated gastritis.

Methods

Patients

Patients were observed from September 1994 to
December 1997. A total of 189 consecutive adult
outpatients who were older than 20 years of age and
had iron deficiency anemia (158 women and 31
men; median age, 47 years [range, 20 to 79 years])
were referred to our gastroenterology department
from the hematology department. Iron-deficiency
anemia was defined as a hemoglobin concentration
less than 14 g/L. for men and less than 12 g/L. for
women, a mean corpuscular volume less than 80 fL,
and a serum ferritin level less than 30 ug/L (3).
Outpatients with an obvious cause of blood loss,
such as a heavy menstrual period (cycles > 6 days),
epistaxis, active gastrointestinal hemorrhage, or ev-
idence of fecal occult blood positivity, were ex-
cluded from the study. Other exclusion criteria were
gastrointestinal or hematologic cancer at the time of
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observation, chronic renal failure, severe cardiopul-
monary disease, reported or suspected pica, hemo-
lysis, aplastic anemia or thalassemia, alcoholism or
liver cirrhosis, and pregnancy.

After this selection, patients who were taking
nonsteroidal anti-inflammatory drugs; had had gas-
tric surgery; or had atrophic body gastritis and ce-
liac disease, as described elsewhere (3), were ex-
cluded from the study. An iron-poor diet as a cause
of iron deficiency anemia was excluded by a hospital
dietitian (3). A double-contrast barium enema or
colonoscopy plus radiographic examination of the
small bowel, or Meckel scintigraphy, were also car-
ried out if indicated.

Interventions

Patients were treated for 2 weeks with omepra-
zole, 40 mg, in the morning; amoxicillin, 1 g; and
metronidazole, 250 mg three times daily after meals,
for the first week. Patients were also instructed to
discontinue any iron replacement therapy, including
over-the-counter iron-containing medication. A clin-
ical evaluation was performed 3 months after erad-
ication therapy to check for clinical signs of anemia.
Two follow-up visits at 6 and 12 months were
planned. At each visit, a complete blood count was
done and ferritin levels were measured. Baseline
and 12-month transferrin saturation indexes were
also calculated. The 6-month follow-up examination
included endoscopy with biopsy to evaluate H. pylori
eradication. Patients were considered cured of H.
pylori infection if both rapid urease testing and his-
tologic examination of the gastric antral and body
biopsy samples were negative.

Successful eradication therapy for iron deficiency
anemia was defined as no need for iron replacement
therapy, recovery from anemia, or both. All patients
gave full informed consent to participate the study,
which was approved by the local ethical committee.

Measurements

History of anemia, expressed as length of time
from first laboratory diagnosis of iron deficiency
anemia to referral to the gastroenterology depart-
ment, was assessed.

Serum ferritin levels were measured by using
commercial kits (Ciba-Corning Diagnostic Corp.,
Milan, Italy) (3). Hemoglobin concentrations and
mean corpuscular volume were determined by an
automated Coulter counter (Technicon H1, Bayer
Corp., Tarrytown, New York) (3). Serum transferrin
levels were measured by using a commercial kit
(Beckman Analytical, Milan, Italy) (10). Serum iron
levels were measured and the transferrin saturation
index (normal value, 16% to 45%) was calculated as
described elsewhere (10).

2 November 1999 - Annals of Internal Medicine -

Patients underwent gastroscopy with gastric an-
tral (n = 3) or body (n = 3) biopsy. One sample was
tested by using a rapid urease test, and the others
were examined by conventional histology (3, 9). Du-
odenal biopsy specimens were also obtained to ex-
clude celiac disease. The pathologist was unaware of
clinical and endoscopic data. Gastritis status was
described according to the Updated Sydney System
classification (8). Helicobacter pylori status was con-
sidered positive when the organism was detected on
histologic examination, by rapid urease testing, or
both.

Statistical Analysis

Data are expressed as the mean (* SE) or me-
dian (range) as appropriate and were analyzed by
using the #-test for paired data. Subgroups (percent-
ages of patients) were compared by using the Mc-
Nemar test. A P value less than 0.05 was considered
statistically significant.

Role of the Funding Sources

Our funding sources had no role in the collec-
tion, analysis, or interpretation of the data or in the
decision to submit the paper for publication.

Results

Of the 189 patients referred to our gastroenter-
ology department, 30 (15.9%) had iron deficiency
anemia: 4 men and 26 women (of whom 3 were
postmenopausal) with a median age of 35.5 years
(range, 20 to 65 years). In these patients, H. pylori—
associated gastritis was the only pathologic finding.
Gastroscopy did not reveal any sign of current or
past mucosal erosion or ulcer disease. All patients
had a suboptimal response to oral iron therapy; they
needed continuous or intermittent oral iron treat-
ment to prevent the decrease of hemoglobin levels.
All patients denied having any specific gastrointes-
tinal symptom or having used antisecretory drugs.
Occasional, nonpersistent, mild dyspeptic symptoms
were considered nonspecific. Anamnestic interview
and evaluation of previous medical records docu-
mented moderate to severe iron deficiency anemia
in all patients (hemoglobin level, 9.5 + 0.25 g/L;
mean corpuscular volume, 69 + 1.15 fL; and serum
ferritin level, 6.2 = 0.8 ug/L) associated with clear
clinical signs of anemia, such as fatigue, pallor, and
decreased exercise capacity. Median history of ane-
mia and of oral iron therapy in these patients was
4.8 years (range, 2 to 20 years).

All patients underwent an eradication regimen.
At the 3-month clinical evaluation, no patients re-
ported anemia-related symptoms. Twenty-eight pa-
tients underwent endoscopy at 6 months to verify
H. pylori eradication. Two female patients (27 and
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Table. Hematologic Data from 24 Patients with Iron
Deficiency Anemia*

Measurement Baselinet At 6 Months At 12 Months
Hemoglobin level, g/L 10.2 +0.2 13.0 + 0.3§ 13.3 =+ 0.038§
Increase over baseline

hemoglobin level, % 20.6 = 2.58§ 23.4 = 2.6§
Mean corpuscular

volume, fL|| 72912 86.25*1.18 85.4 + 1.3§
Ferritin level, ng/L1 57 +0.7 245 £ 52** 241 = 50tt

* Data are expressed as the mean = SE.

T Patients were receiving oral iron treatment.

¥ Reference values are 12 to 16 g/L for women and 14 to 18 g/L for men.
§ P < 0.001 compared with baseline.

|| Reference range, 80 to 100 fL.

91 Reference range, 30 to 180 ug/L.

** P =0.0011 compared with baseline.

11 P = 0.0018 compared with baseline.

36 years of age) declined further follow-up because
they were in good general health. Helicobacter pylori
infection was cured in 25 patients (89.3% [95% CI,
72% to 98%]); at this point, one female 31-year-old
patient was excluded from further follow-up because
she had developed heavy menstrual periods due to a
uterine myoma that was not present at the initial
diagnosis. Thus, 24 patients (3 men and 21 women;
median age, 35.7 years [range, 20 to 65 years]) in
whom H. pylori infection was cured and 3 patients
(1 man 21 years of age and 2 women 22 and 37
years of age) in whom H. pylori infection was not
cured were eligible for evaluation.

Effects of Helicobacter pylori Eradication on Iron
Deficiency Anemia

At 6 months of follow-up, 18 of 24 (75%) pa-
tients recovered from anemia (P < 0.001) and had a
significant increase in the hemoglobin concentra-
tion, mean corpuscular volume, and ferritin level
(Table).

At 12 months of follow-up, 4 more patients (22
of 24 [91.7%]) showed recovery from anemia with-
out resuming iron supplementation. The mean val-
ues of all measurements obtained were similar to
those seen at the 6-month evaluation (Table). Even
though ferritin levels returned to normal in only 4
patients at the 12-month follow-up visit, we ob-
served a significant increase of more than 300%
over baseline values (5.7 £ 0.7 ug/L compared with
241 £5.0 pg/L [P =0.0018]; mean increase, 18.4
ng/L [CL, 8.08 to 29.44 pg/L]). Mean transferrin
saturation index also significantly increased from
baseline (from 5.5% * 0.8% to 18.7% *= 1.8% [P <
0.001]; mean increase, 13.2 percentage points [CI,
8.92 to 17.46 percentage points]), even though val-
ues in 5 patients were still below the normal range.

Eight patients were followed for 1 more year.
Hemoglobin levels returned to normal in the two
patients who were still anemic at the previous 12-
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month examination. In these patients, ferritin levels
further increased from those measured at the 12-
month follow-up (23.9 = 6.7 pg/L and 30.5 £ 7.4
pg/L [P = 0.047]; mean increase, 6.6 pg/L [CI, 0.5
to 12.6 pg/L]).

In the three patients who were not cured, the
hemoglobin level at 6 months of follow-up was sta-
ble in the male patient and was slightly decreased in
the two female patients. These three patients expe-
rienced mild fatigue. However, in all patients, a
clear decrease in ferritin levels was observed (data
not shown).

Helicobacter pylori Gastritis

At diagnosis, 7 patients had mild antral atrophic
gastritis, of whom 4 had associated chronic, body
nonatrophic gastritis; 1 patient had only body non-
atrophic gastritis; and 22 patients had chronic antral
nonatrophic gastritis, 20 of whom had a similar
pattern in the gastric body mucosa. Thus, consider-
ing the involvement of both gastric compartments,
24 of 30 (80%) patients with iron deficiency anemia
had chronic pangastritis. Overall, the chronic in-
flammation score was mild and did not differ be-
tween the antrum and the gastric body (0.95 = 0.13
and 1.1 = 0.14, respectively; P > 0.2). The H. pylori
density score did not differ for the antrum or body
of the anemic patients and was mild to moderate in
both compartments (1.5 = 0.13 and 1.75 = 0.15, re-
spectively; P > 0.2).

Discussion

Our data show that in a group of patients with
iron deficiency anemia in whom H. pylori—positive
chronic pangastritis was the only gastrointestinal
pathologic finding, cure of the infection determines
prolonged reversal of iron dependence and recovery
from anemia.

In our patients, 12 to 24 months were needed to
achieve an increase in iron deposits, even if recov-
ery from anemia was followed by a significant in-
crease in ferritin levels (>300% over baseline), in-
dicating a progressive build-up of body iron deposits
after effective eradication. This delay may reflect
the fact that most of our patients were premeno-
pausal women, who have a predictable and stable
cause of blood loss. The presence of a factor that
can further impair iron absorption, as was recently
suggested for H. pylori (5), can easily unbalance an
already unstable equilibrium and lead to the devel-
opment of iron deficiency anemia. Similarly, pre-
menopausal women who have undergone gastrec-
tomy, a procedure well known to impair iron
absorption, develop iron deficiency anemia after
surgery at a faster rate than do men and postmeno-
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pausal women (11). A similar process has also been
observed in premenopausal woman with atrophic
body gastritis (3). Thus, in premenopausal women,
even a normal menstrual flow is an additional factor
that unbalances iron status when H. pylori is
present.

Our results must be interpreted in the context of
our study’s limitations. First, we have no firm data
on the medications that patients took before and
after eradication therapy. Second, our sample size
was small. Our findings must be considered prelim-
inary; further studies with larger groups of patients
and controlled clinical trials are needed to prove
the efficacy of our results.

Another interesting finding of our study is the
high prevalence of pangastritis. Equally distributed
pangastritis with a tendency to involve the gastric
body to a greater extent was present in 80% of
patients. This prevalence is higher than that re-
ported elsewhere (12, 13-15), especially considering
the relatively young mean age of our patients. It is
known that most persons who develop chronic H.
pylori gastritis will exhibit more prominent gastritis
in the antrum than in the body (6). A mild, diffuse
form of chronic gastritis involving both gastric com-
partments has no clear disease association, and
most affected persons do not manifest any clinical
symptoms (6). Therefore, the form of gastritis ob-
served in our study should represent a distinctive
characteristic of patients with iron deficiency ane-
mia. How the infection may induce the development
of anemia remains to be explained. Possible mech-
anisms may correlate H. pylori infection to the de-
velopment of disturbed iron absorption. Ascorbic
acid, the reduced form of vitamin C, is present in
the gastric juice of healthy persons (16) is known to
be the most potent enhancer of nonheme iron ab-
sorption (17). It has been shown that H. pylori
causes a considerable decrease in the concentration
of ascorbic acid in the gastric juice and that this can
be reversed by cure of the infection (16). In addi-
tion, it has been observed that gastric juice concen-
trations of ascorbic acid are significantly reduced
when gastritis extends from the antrum to the gas-
tric body (18). Thus, the diffuse H. pylori-related
chronic inflammation could exert a negative effect
by reducing the amount of ascorbic acid available
for iron absorption.

Helicobacter pylori infection may lead to an im-
balance of body iron homeostasis by increasing iron
demand (4). As it is for many other bacteria, iron is
an essential growth factor for H. pylori. The bacte-
rium has been shown to contain an iron-binding
protein resembling ferritin with a binding activity
for heme iron in erythrocytes (19). Moreover, H.
pylori can use iron bound to human lactoferrin, an
iron-binding glycoprotein produced by neutrophils

located on the human mucosal surface (20). It has
been speculated that if the bacteria in the stomach
are diffuse and numerous, this affinity for iron bind-
ing and uptake may increase the need for iron (4).
Our finding of diffuse, mild to moderate H. pylori
colonization in both gastric compartments in our
patients may support this hypothesis.

In conclusion, our study indicates that in patients
with iron deficiency anemia and chronic H. pylori—
related gastritis, cure of the infection leads to the
reversal of the need of iron treatment, to normal-
ization of hemoglobin levels after 6 months, and to
long-lasting recovery from iron deficiency anemia.

From University La Sapienza, Rome, Italy.

Acknowledgments: The authors thank Ms. Amelia Pasquali for
skilled technical support, Prof. J. Osborne for statistical support,
and Dr. Edith Lahner for English revision.

Grant Support: By grant no. 02/12/01/10 1992-96 from the Italian
Ministry for the University (MURST).

Requests for Reprints: Bruno Annibale, MD, Department of Clin-
ical Medicine, II Clinica Medica, Policlinico Universitario Um-
berto I, 00161 Rome, Italy. For reprint orders in quantities
exceeding 100, please contact Barbara Hudson, Reprints Coor-
dinator; phone, 215-351-2657; e-mail, bhudson@mail.acponline.org.

Current Author Addresses: Drs. Annibale, Marignani, Antonelli,
Marcheggiano, Martino, Caprilli, and Delle Fave: Department of
Clinical Medicine, II Clinica Medica, Policlinico Universitario
Umberto I, 00161 Rome, Italy.

Drs. Mandelli and Monarca: Department of Biotechnology and
Hematology, II Clinica Medica, Policlinico Universitario Um-
berto I, 00161 Rome, Italy.

References

1. Laine L. Acute and chronic gastrointestinal bleeding. In Feldman M, Sleisen-
ger MH, Scharschmidt BF, eds. Sleisenger and Fordtran’s Gastrointestinal and
Liver Disease: Pathophysiology, Diagnosis, and Management. 6th ed. Philadel-
phia: WB Saunders; 1998:198-219.

2. Rockey DC, Cello JP. Evaluation of the gastrointestinal tract in patients with
iron-deficiency anemia. N Engl J Med. 1993;329:1691-5.

3. Marignani M, Delle Fave G, Mecarocci S, Bordi C, Angeletti S, D’Ambra
G, et al. High prevalence of atrophic body gastritis in patients with unex-
plained microcytic and macrocytic anemia: a prospective screening study.
Am J Gastroenterol. 1999;94:766-72.

4. Milman N, Rosenstock SJ, Andersen L, Jorgensen T, Bonnevie O. Serum
ferritin, hemoglobin, and Helicobacter pylori infection: a seroepidemiologic
survey comprising 2794 Danish adults. Gastroenterology. 1998;115:268-74.

5. Peach HG, Bath NE, Farish SJ. Helicobacter pylori infection: an added
stressor on iron status of women in the community. Med J Aust. 1998;169:
188-90.

6. Dixon MF, Genta RM, Yardley JH, Correa P. Classification and grading of
gastritis. The Updated Sydney System. International Workshop on the Histo-
pathology of Gastritis, Houston 1994. Am J Surg Pathol. 1996;20:1161-81.

7. Dufour C, Brisigotti M, Fabretti G, Luxardo P, Mori PG, Barabino A.
Helicobacter pylori gastric infection and sideropenic refractory anemia. J Pe-
diatr Gastroenterol Nutr. 1993;2:225-7.

8. Carnicer J, Badia R, Argemi J. Helicobacter pylori gastritis and sideropenic
refractory anemia [Letter]. J Pediatr Gastroenterol Nutr. 1997;25:441.

9. Marignani M, Angeletti S, Bordi C, Malagnino F, Mancino C, Delle Fave
G, et al. Reversal of long-standing iron deficiency anaemia after eradication
of Helicobacter pylori infection. Scand J Gastroenterol. 1997;32:617-22.

10. Marignani M, Angeletti S, Antonelli G, Annibale B, Delle Fave G.
Absorption of the oral iron preparation ferrous acetyl transferrin in achlorhy-
dric patients: a pilot study. Curr Ther Res. 1996;57:544-51.

11. Baird IM, Wilson GM. The pathogenesis of anemia after partial gastrec-
tomy. Iron absorption after partial gastrectomy. QJM. 1959;28:21-34.

12. Dooley CP, Cohen H, Fitzgibbons PL, Bauer M, Appleman MD, Perez-
Perez GI, et al. Prevalence of Helicobacter pylori infection and histologic
gastritis in asymptomatic persons. N Engl J Med. 1989;321:1562-6.

13. Zaitoun AM. Histological study of chronic gastritis from the United Arab

2 November 1999 - Annals of Internal Medicine + Volume 131 - Number9 671



14.

15.

16.

17.

672

Emirates using the Sydney system of classification. J Clin Pathol. 1994;47:
810-5.

Bayerdorffer E, Lehn N, Hatz R, Mannes GA, Oertel H, Sauerbruch T,
et al. Difference in expression of Helicobacter pylori gastritis in antrum and
body. Gastroenterology. 1992;102:1575-82.

Meining A, Stolte M, Hatz R, Lehn N, Miehlke S, Morgner A, et al.
Differing degree and distribution of gastritis in Helicobacter pylori-associated
diseases. Virchows Arch. 1997;431:11-5.

Banerjee S, Hawksby C, Miller S, Dahill S, Beattie AD, McColl KE. Effect
of Helicobacter pylori and its eradication on gastric juice ascorbic acid. Gut.
1994,35:317-22.

Halleberg L, Sandstrém B, Agget PF. Iron, zinc and other trace elements.

18.

19.

20.

©

In: Garrow JS, James WP, eds. Davidson and Passmore Human Nutrition and
Dietetics. 9th ed. New York: Churchill Livingstone; 1993:174-207.

Zhang ZW, Patchett SE, Perrett D, Katelaris PH, Domizio P, Farthing
MJ. The relation between gastric vitamin C concentrations, mucosal histol-
ogy, and CagA seropositivity in the human stomach. Gut. 1998;43:322-6.
Doig P, Austin JW, Trust TJ. The Helicobacter pylori 19.6-Kilodalton protein
is an iron-containing protein resembling ferritin. J Bacteriol. 1993;175:557-60.
Husson MO, Legrand D, Spik G, Leclerc H. Iron acquisition by Helicobac-
ter pylori: importance of human lactoferrin. Infect Immun. 1993;61:2694-7.

1999 American College of Physicians—American Society of Internal
Medicine

2 November 1999 - Annals of Internal Medicine + Volume 131 - Number 9



