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Abstract

AIM: To assess the aetiological role of Helicobacter
pylori (H. pylori) infection in adult patients with iron-
refractory or iron-dependent anaemia of previously un-
known origin.

METHODS: Consecutive patients with chronic iron-
deficient anaemia (IDA) with A. pylori infection and a
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negative standard work-up were prospectively evalu-
ated. All of them had either iron refractoriness or iron
dependency. Response to H. pylori eradication was
assessed at 6 and 12 mo from follow-up. H. pylori
infection was considered to be the cause of the anae-
mia when a complete anaemia resolution without iron
supplements was observed after eradication.

RESULTS: H. pylori was eradicated in 88 of the 89 pa-
tients. In the non-eradicated patient the four eradicat-
ing regimens failed. There were violations of protocol
in 4 patients, for whom it was not possible to ascertain
the cause of the anaemia. Thus, 84 H. pylori eradi-
cated patients (10 men; 74 women) were available
to assess the effect of eradication on IDA. H. pylori
infection was considered to be the aetiology of IDA in
32 patients (38.1%); 95%CI: 28.4%-48.8%). This was
more frequent in men/postmenopausal women than in
premenopausal women (75% vs 23.3%; P < 0.0001)
with an OR of 9.8 (95%CI: 3.3-29.6). In these patients,
anaemia resolution occurred in the first follow-up visit
at 6 mo, and no anaemia or iron deficiency relapse was
observed after a mean follow-up of 21 + 2 mo.

CONCLUSION: Gastric H. pylori infection is a frequent
cause of iron-refractory or iron-dependent anaemia of
previously unknown origin in adult patients.

© 2013 Baishideng. All rights reserved.

Key words: Helicobacter pylori; Iron-deficiency anae-
mia; Iron refractoriness; Gluten-sensitive enteropathy;
Menopause

Core tip: Data on the effect of Helicobacter pylori (H.
pyiori) eradication on adult patients with iron-refractory
or iron-dependent anaemia of previously unknown
origin are scarce, and thus the frequency of 4. pylori
infection as the cause of anaemia in that setting is
unknown. Resolution of iron-deficient anaemia (IDA)
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was observed in 32 out of the 84 H. pylori eradicated
patients (38.1%). In all of them there was no relapse
after a mean follow-up of 21 + 2 mo. Thus, H. pylori
infection was considered the aetiology of IDA in these
cases. H. pylori infection as the aetiology of IDA was
greater in men p/us postmenopausal women than in
premenopausal women (75.0% vs 23.3%, P < 0.0001).

Monzén H, Forné M, Esteve M, Rosinach M, Loras C, Espinos
JC, Viver JM, Salas A, Fernandez-Bafiares F. Helicobacter py-
lori infection as a cause of iron deficiency anaemia of unknown
origin. World J Gastroenterol 2013; 19(26): 4166-4171 Avail-
able from: URL: http://www.wjgnet.com/1007-9327/full/v19/
i26/4166.htm DOI: http://dx.doi.org/10.3748/wjg.v19.i26.4166

INTRODUCTION

Iron-deficiency anaemia (IDA) occurs in 2%-5% of adult
men and postmenopausal women in the developed world,
with blood loss from the gastrointestinal tract being the
most common cause' . In addition, IDA also occurs in
5%-12% of otherwise healthy premenopausal women".
IDA is a common cause of referral to gastroenterologists
(4%-13% of referrals)”, and for 5%-10% of patients
with IDA without gastrointestinal bleeding the cause of
the condition remains obscure in spite of extensive ex-
amination®”.

Helicobacter pylori (H. pylori) colonisation in gastric
mucosa may impair iron uptake and increase iron loss,
potentially leading to IDA. The speculative mechanisms
by which H. pylori may produce IDA have recently been
reviewed™ . Four meta-analyses to assess the effect of
H. pylori eradication combined with ferrous supplementa-
tion on the treatment of IDA have been pubh’shed“]'w.
The conclusions suggest that H. pylori eradication therapy
improves iron absorption, since H. pylori eradication
combined with iron administration was more effective
than iron administration alone for the treatment of IDA.
However, there was no follow-up of patients after oral
iron therapy was completed, and relapse of IDA after H.
pylori eradication was not evaluated; thus, it was not estab-
lished whether H. pylori infection was the cause of IDA.
Most of the intervention trials have been performed in
geographical areas where both IDA and H. pylori infec-
tion are highly prevalent, and where the actiology of IDA
may be multifactorial (malnutrition, vitamin deficiencies,
chronic parasitic infections, malaria). In western countries
there are only some uncontrolled intervention studies
showing recovery from anaemia after H. pylori eradica-
tion"'", In light of the above-mentioned studies, H. py-
lori infection has been considered as a risk factor for IDA.
The British Society of Gastroenterology recommends
eradication of H. pylori infection in patients with IDA and
normal colonoscopy and oesophagogastroduodenoscopy
(Grade of recommendation, C)", and the Maastricht
guidelines suggest to eradicate H. pylori in patients with
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IDA (Grade of recommendation, A)m. However, data
on the effect of H. pylori eradication on adult patients
with iron-refractory or iron-dependent IDA of previ-
ously unknown origin are scarce, and thus the frequency
of H. pylori infection as the cause of IDA in that setting
is unknown. Therefore, the aim of the present study was
to assess the aetiological role of H. pylori infection in such
patients, in a geographical background where concomi-
tant causes of IDA are unusual.

MATERIALS AND METHODS

Patients

Consecutive patients with unexplained chronic IDA or
isolated iron deficiency (ID) referred to the Gastroenter-
ology Department from January 2007 to December 2010
were prospectively evaluated.

Patients were included if they were older than 18
years of age with all the following: (1) chronic IDA
defined as haemoglobin < 10.5 g/dL in women and <
11.5 g/dL in men, and serum ferritin < 13 pg/L or ID
defined as only serum ferritin < 13 pg/L; (2) gastric H.
Pylori infection; (3) iron refractoriness or iron dependency
(see below for definition); (4) negative faecal immuno-
chemical tests for occult blood (at least three negative
samples); (5) negative coeliac serology [both serum im-
munoglobulin A (IgA)-antiendomysial an IgA-human
anti-tissue transglutaminase antibodies], although patients
diagnosed with coeliac disease in whom IDA persisted
in spite of being on a strict gluten-free diet with negative
coeliac serology and no villous atrophy were included;
(6) normal gastroscopy and full colonoscopy; (7) normal
physical examination, blood analysis (including routine
blood biochemistry, C reactive protein, folate and vitamin
Bz levels), and urinalysis; and (8) normal gynaecological
examination.

Patients with the following conditions were excluded
from the study: (1) frequent (three times a week or more)
use of non-steroidal anti-inflammatory drugs or salicy-
lates during the previous 6 mo; (2) use of dicumarinics;
(3) other conditions which cause anaemia or interfere
with erythropoiesis including malignancy, haematological
diseases, connective tissue disease, chronic diseases such
as chronic renal failure, chronic liver disease, severe cat-
diac and respiratory disease, and previous gastrointestinal
surgery; (4) pregnancy or lactation; (5) history of alcohol-
ism or drug addiction; (6) heavy menstrual flow (cycles
> 5 d, associated with passage of clots after the three
first days) and/or metrorrhagia; (7) obvious blood loss
(melena, haematochezia, haematuria, recurrent epistaxis);
(8) adherence to vegetatian or iron-deficient diet; and (9)
expected lack of cooperation.

Capsule endoscopy was not routinely performed
since one inclusion criterion was that repeated faecal im-
munochemical tests for occult blood were negative. In
individual cases (12 patients), it was performed by the
decision of the physician at charge, yielding in all cases
normal results.
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All patients had received iron supplements and all of
them fulfilled the criteria of either iron refractoriness or
iron dependency. Iron refractoriness was defined as an
inapproptiate increase in haemoglobin levels (< 2 g/dL)
after completion of a 5000 mg dosing cycle of ingested
elemental iton over one month or longerm]. Iron depen-
dency was defined as the patient’s requiring daily oral iron
supplementation (ferrous sulphate, 100-200 mg daily of
elemental iron) to maintain adequate haemoglobin levels.

Study design

The following tests were prospectively performed in all
included patients: (1) two endoscopic biopsies from both
gastric body and antrum, and four biopsies from distal
duodenum; (2) histological examination of antral biopsies
and/or YC-urea breath test to assess H. Ppylori infection;
and (3) human leukocyte antigen (HLLA)-DQ2 and HLA-
DQ8 haplotypes of predisposition to coeliac disease.

In all patients H. pylori was eradicated using a standard
7-d triple regimen with omeprazole 20 mg bid, amoxicil-
lin 1 g bid, and clarithromycin 500 mg bid. Two-week
quadruple regimens were used as a rescue therapy for
patients failing the first-line eradication therapy, and in
some cases a levofloxacin-based third-line rescue therapy
was used. H. pylori eradication was evaluated by histologi-
cal examination of antral biopsies and/or YC-urea breath
test. Analytical response to H. pylori eradication was as-
sessed at 6 and 12 mo of follow-up. In cases with associ-
ated lymphocytic duodenitis (LD), histological follow-up
was also performed at 6 and 12 mo.

Final diagnosis

H. pylori infection was considered to be the cause of IDA
or ID when after eradication a complete response (ie.,
IDA or ID recovery, with normal serum ferritin levels),
without iron supplements, was observed at 12 mo of
follow-up. A diagnosis of gluten-sensitive enteropathy
was performed in patients with LD and positive coeliac
genetics (HLA-DQ2 and/or HLA-DQS8) without re-
sponse after achieving H. pylori eradication, when there
was a sustained (at 12 mo follow-up) complete clinical
and histological response on a strict gluten-free diet"”.
The cause of either IDA or ID was considered to be
unknown in patients without response to both H. pylori
eradication and gluten-free diet (when indicated).

Histological studies

Four endoscopic biopsies from the 2" 3 portions of the
duodenum and two biopsies from both body and antrum
were obtained in the index endoscopy. H. pylori infection
was investigated in gastric antral mucosal samples by stan-
dard histopathological assessment”. Duodenal samples
were processed using haematoxylin/eosin staining and
CD3 immunophenotyping, and these were blindly evalu-
ated by an expert gastrointestinal pathologist (Salas A).
LD was defined as 25 or more intraepithelial lymphocytes
per 100 epithelial nuclei and normal villous architecture,
as suggested in recent literature™; the cut-off value was
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validated in our laboratory"”. This cut-off value was also
selected to define LD due to gluten-sensitive enteropathy,
which corresponds to the Marsh 1 type lesion of the co-
eliac disease spectrumm.

Helicobacter pylori status

Patients were classified as having H. pylori infection when
either histology or PC-urea breath test was positive. P
urea breath test was performed on those patients with
negative histology who either were taking proton-pump
inhibitors or had antral intestinal metaplasia at the index
endoscopy, as previously described™. In the case of
proton-pump inhibitors, the breath test was performed 4
wk after discontinuation.

Ethics

The protocol was approved by the Ethics Committee of
the Hospital Universitari Mutua Terrassa, and all partici-
pants provided informed consent.

Statistical analysis

Results are expressed as mean = SE and as percentages
plus their 95%CI. Chi-square statistics were used to as-
sess significant associations between qualitative variables.
The OR and 95%CI of the significant associations were
computed.

RESULTS

One hundred thirty-six consecutive adult patients ful-
filled the inclusion criteria during the study period.
Twenty-two were excluded due to presence of exclusion
criteria, 7 patients had previously unrecognised non-
steroidal anti-inflammatory drug intake, and 15 had other
causes of anaemia (1 infection by intestinal parasites, 2
recurrent rectal bleeding attributed to haemorrhoids, 1
chronic renal failure, 2 small bowel Crohn’s disease, 1
gastrinoma, and 8 pernicious anaemia). Twenty-five ad-
ditional patients (18.4%) were lost in follow-up before
achieving a definite diagnosis of their anaemia. Thus,
89 patients were finally included in the study (10 men;
79 women; mean age: men, 54.0 = 15.8 years; premeno-

pausal women, 44.0 T 8.6 years; postmenopausal women,
59.0 £ 9.8 years). There were no significant differences in
demographic data or frequency of menopause, H. pylori-
related chronic gastritis, associated enteropathy (LD) or
coeliac genetics between included patients and those lost
in follow-up (Table 1).

H. pylori was eradicated in 88 of the 89 patients. In
the non-eradicated patient the four eradicating regimens
failed. There were violations of protocol in 4 patients, for
whom it was not possible to ascertain the cause of the
anaemia. Thus, 84 H. pylori-eradicated patients were avail-
able to assess the effect of eradication on IDA.

Resolution of IDA or ID was observed in 32 out
of the 84 H. pylori-eradicated patients (38.1%; 95%CI:
28.4-48.8). In all of them, IDA or ID recovery was ob-
served at the 6-month follow-up visit after H. pylori-erad-
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Table 1 Comparison of demographic, clinical, and biological

data between included patients and those lost in follow-up

Included patients Loss of follow-up patients
(n = 89) (n = 25)
Age (yr), mean + SE 46.0+118 41.0+142
Sex (M/F) 10/79 4/21

Postmenopausal women 17.90% 16.00%
Chronic antral gastritis 81.80% 78.30%
Chronic body gastritis 83.00% 78.30%
Associated enteropathy 59.50% 60.00%
HLA-DQ2 and/or DQ8+ 48.30% 40.00%

There were no significant differences in any parameter. HLA: Human leu-
kocyte antigen; M/F: Male/female.

ication, and there was no relapse after a mean follow-up
of 21 2 mo. Therefore, H. pylori infection was consid-
ered the actiology of IDA in these cases. Frequency of
H. pylori infection as the actiology of IDA was greater
in men (8 of 10, 80%) plus postmenopausal women (10
of 14, 71.4%) than in premenopausal women (14 of
60, 23.3%) (75.0% wvs 23.3%, P < 0.0001) with an OR
of 9.8 (95%CI: 3.3-29.6). Thete were no differences in
the frequency of H. pylori infection as the cause of IDA
between patients with and those without associated en-
teropathy (18 of 49, 36.7%; with LD and 14 of 35, 40%,
without LD).

In addition, a gluten-free diet was offered to 13 pa-
tients in whom IDA persisted after H. pylori eradication.
Gluten-sensitive enteropathy was the aetiology of IDA in
4 (men, 1 of 10, 10%; premenopausal women, 1 of 14,
7.1%; postmenopausal women, 2 of 60, 3.3%) of the 84
H. pylori eradicated patients (4.8%; 95%CI: 1.8-11.6). In
all of them LD was detected, and a clinical (IDA recovery
without iron supplementation) and histological remission
after a gluten-free diet was observed. There was no relapse
of IDA or ID after the 12 mo of follow-up.

The final diagnosis of IDA in the remaining 48 pa-
tients, who were mainly premenopausal women, was
unknown. Despite H. pylori eradication there was a need
to maintain iron supplementation during follow-up, with
persistent iron-dependent IDA. A relation with menstrual
blood loss was observed in 30 of the premenopausal
women since anaemia recovered after either entering
menopause or starting hormonal contraceptive therapy.
As previously mentioned, none of them had heavy men-
strual blood loss at inclusion, and for all of them the
gynaecologic examination had been normal.

DISCUSSION

Results of the present study suggest that H. pylori infec-
tion is a frequent cause of IDA in adult patients with iron
refractoriness or iron dependency in whom the standard
diagnostic work-up is negative. In 38% of such patients H.
pylori eradication was associated with both IDA resolu-
tion without the need for more iron supplementation and
an absence of IDA relapse after nearly two years mean
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follow-up. These observations argue in favour of causal-
ity of H. pylori infection. In addition, the efficacy of H.
Pylori eradication to recover from IDA in such patients
was compared between men plus postmenopausal women
and premenopausal women. There was IDA recovery in
75% and 23% of them, respectively, with highly signifi-
cant differences. In fact, the OR of H. pylori infection as
the cause of IDA was almost 10 times higher in the first
group than the second.

We have to take into account that the H. pylori re-
infection rate after cure in our geographical area is low,
around 1% patient-year; this implies that the present
results might not be extrapolated to other regions with
higher re-infection rates.

Results of the present study on premenopausal women
are in disagreement with previous results of Annibale ez a/'”,
since they showed recovery from anaemia at 12 mo of
follow-up after H. pylori eradication in 92% of patients,
mainly premenopausal women. The discrepancies re-
volve around the definition of response. In our study,
response to H. pylori eradication was defined as anaemia
recovery with normalisation of serum ferritin levels. In
Annibale’s study, however, ferritin levels returned to nor-
mal in only 17% of the patients despite recovery from
anaemia, which is a figure similar to that of the 23%
obtained in our study. Taking into account the meta-
analysis data mentioned in the introduction"™, and the
results of the present study in men and postmenopausal
women, H. pylori infection may also be a contributing
factor to IDA in premenopausal women, and H. pylori
eradication is indicated to improve iron absorption. In
this sense, it would be of interest to assess whether iton
requirements change after H. pylori eradication in these
patients. Regrettably, iron requirements were not suf-
ficiently well recorded in the present study to allow for
this evaluation.

Other factors may contribute to IDA in otherwise
healthy premenopausal women such as menstrual loss,
increased iron demands on pregnancy and breast feeding,
and dietary deficiency™. Hormonal contraceptive therapy
may reduce menstrual blood loss by approximately 50%,
even in women with average or slightly above-average
blood loss™. In the present study, this type of therapy
was effective for IDA recovery in those premenopausal
women in whom increased iron requirements persisted
after H. pylori eradication.

H. pylori infection may be a cause of LD, which may
disappear after eradication of the infection"”*!. However,
whether H. pylori-infected patients with LD are more
prone to developing IDA is unknown. The present study
shows that the frequency of H. pylori infection as the
final diagnosis of IDA is similar for patients with and
without associated enteropathy. Therefore, these data ar-
gue against a pathophysiological role for this mild enter-
opathy in the development of IDA in H. pylori-infected
patients.

In 4.5% of the included patients the final diagnosis
was gluten-sensitive enteropathy. These results agree with
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a previous study by our group showing that a subgroup
of patients with IDA of previously unknown origin and
positive coeliac genetics presented a gluten-sensitive mild
enteropathy with negative coeliac serology™.

In conclusion, the results of the present study show
that H. pylori infection is a frequent cause of IDA in men
and postmenopausal women with either iron refractori-
ness or iron dependency, in whom other causes of IDA
have been previously ruled out. H. pylori eradication
therapy produces long-term resolution of IDA in such
patients. Also, H. pylori infection may be a contribut-
ing factor to IDA in otherwise healthy premenopausal
women without heavy menstrual blood loss, and it is the
actiology of IDA in almost 25% of them.
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and post-menopausal women. In these patients, H. pylori infection eradication
produced the cure of IDA. In addition, H. pylori infection may be a contributing
factor to IDA in otherwise healthy premenopausal women without heavy men-
strual blood loss, being the aetiology of IDA in almost a 25% of them.

Peer review

The authors in this article have focused on the possible role of H. pylori infec-
tion in causation of IDA. They have stated that 38% of the patients may have
the anaemia duo to the infection by H. pylori.

REFERENCES
1 Goddard AF, James MW, MclIntyre AS, Scott BB. Guidelines

(49

Boishidongs  WIG | www.wjgnet.com

10

11

12

13

14

15

16

17

for the management of iron deficiency anaemia. Gut 2011;
60: 1309-1316 [PMID: 21561874]

Guralnik JM, Eisenstaedt RS, Ferrucci L, Klein HG, Wood-
man RC. Prevalence of anemia in persons 65 years and older
in the United States: evidence for a high rate of unexplained
anemia. Blood 2004; 104: 2263-2268 [PMID: 15238427 DOI:
10.1182/blood-2004-05-1812]

MclIntyre AS, Long RG. Prospective survey of investiga-
tions in outpatients referred with iron deficiency anaemia.
Gut 1993; 34: 1102-1107 [PMID: 8174963 DOI: 10.1136/
gut.34.8.1102]

Rockey DC, Cello JP. Evaluation of the gastrointestinal
tract in patients with iron-deficiency anemia. N Engl |
Med 1993; 329: 1691-1695 [PMID: 8179652 DOI: 10.1056/
NEJM199312023292303]

Looker AC, Dallman PR, Carroll MD, Gunter EW, John-
son CL. Prevalence of iron deficiency in the United States.
JAMA 1997; 277: 973-976 [PMID: 9091669 DOI: 10.1001/
jama.277.12.973]

Hardwick RH, Armstrong CP. Synchronous upper and
lower gastrointestinal endoscopy is an effective method of
investigating iron-deficiency anaemia. Br | Surg 1997; 84:
1725-1728 [PMID: 9448626 DOI: 10.1002/ bjs.1800841222]
Zamani F, Mohamadnejad M, Shakeri R, Amiri A, Na-
jafi S, Alimohamadi SM, Tavangar SM, Ghavamzadeh A,
Malekzadeh R. Gluten sensitive enteropathy in patients
with iron deficiency anemia of unknown origin. World |
Gastroenterol 2008; 14: 7381-7385 [PMID: 19109873 DOI:
10.3748/wjg.14.7381]

Fernandez-Bafares F, Monzon H, Forné M. A short review
of malabsorption and anemia. World | Gastroenterol 2009; 15:
4644-4652 [PMID: 19787827 DOI: 10.3748 / wjg.15.4644]
Mubhsen K, Cohen D. Helicobacter pylori infection and iron
stores: a systematic review and meta-analysis. Helicobacter
2008; 13: 323-340 [PMID: 19250507]

Annibale B, Capurso G, Lahner E, Passi S, Ricci R, Maggio
F, Delle Fave G. Concomitant alterations in intragastric pH
and ascorbic acid concentration in patients with Helico-
bacter pylori gastritis and associated iron deficiency anae-
mia. Gut 2003; 52: 496-501 [PMID: 12631657 DOI: 10.1136/
gut.52.4.496]

Yuan W, Li Yumin D, Yang L. Iron deficiency anemia in
Helicobacter pylori infection: meta-analysis of random-
ized controlled trials. Scand | Gastroenterol 2010; 45: 665-676
[PMID: 20201716 DOI: 10.3109/00365521003663670]

Zhang ZF, Yang N, Zhao G, Zhu L, Zhu Y, Wang LX. Effect
of Helicobacter pylori eradication on iron deficiency. Chin
Med ] (Engl) 2010; 123: 1924-1930 [PMID: 20819579]

Huang X, Qu X, Yan W, Huang Y, Cai M, Hu B, Wu L, Lin H,
Chen Z, Zhu C, Lu L, Sun X, Rong L, Jiang Y, Sun D, Zhong
L, Xiong P. Iron deficiency anaemia can be improved after
eradication of Helicobacter pylori. Postgrad Med ] 2010; 86:
272-278 [PMID: 20448223 DOI: 10.1136/ pgmj.2009.089987]
Qu XH, Huang XL, Xiong P, Zhu CY, Huang YL, Lu LG, Sun
X, Rong L, Zhong L, Sun DY, Lin H, Cai MC, Chen ZW, Hu B,
Wu LM, Jiang YB, Yan WL. Does Helicobacter pylori infec-
tion play a role in iron deficiency anemia? A meta-analysis.
World | Gastroenterol 2010; 16: 886-896 [PMID: 20143469]
Annibale B, Marignani M, Monarca B, Antonelli G, Mar-
cheggiano A, Martino G, Mandelli F, Caprilli R, Delle Fave G.
Reversal of iron deficiency anemia after Helicobacter pylori
eradication in patients with asymptomatic gastritis. Ann In-
tern Med 1999; 131: 668-672 [PMID: 10577329]

Hershko C, Hoffbrand AV, Keret D, Souroujon M, Maschler
I, Monselise Y, Lahad A. Role of autoimmune gastritis,
Helicobacter pylori and celiac disease in refractory or un-
explained iron deficiency anemia. Haematologica 2005; 90:
585-595 [PMID: 15921373]

Malfertheiner P, Megraud F, O’'Morain CA, Atherton J,
Axon AT, Bazzoli F, Gensini GF, Gisbert JP, Graham DY,
Rokkas T, El-Omar EM, Kuipers E]. Management of Helico-

July 14, 2013 | Volume 19 | Issue 26 |



18

19

20

21

bacter pylori infection--the Maastricht IV/ Florence Consen-
sus Report. Gut 2012; 61: 646-664 [PMID: 22491499]

Alleyne M, Horne MK, Miller JL. Individualized treatment
for iron-deficiency anemia in adults. Am | Med 2008; 121:
943-948 [PMID: 18954837]

Rosinach M, Esteve M, Gonzélez C, Temino R, Mariné M,
Monzén H, Sainz E, Loras C, Espinéds JC, Forné M, Viver
JM, Salas A, Ferndndez-Banares F. Lymphocytic duodeno-
sis: aetiology and long-term response to specific treatment.
Dig Liver Dis 2012; 44: 643-648 [PMID: 22497904]

Forné M, Dominguez J, Ferndndez-Bafiares F, Lite ], Esteve
M, Gali N, Espinés JC, Quintana S, Viver JM. Accuracy of an
enzyme immunoassay for the detection of Helicobacter py-
lori in stool specimens in the diagnosis of infection and post-
treatment check-up. Am | Gastroenterol 2000; 95: 2200-2205
[PMID: 11007218 DOI: 10.1016/50002-9270(00)01095-9]
Walker MM, Murray JA. An update in the diagnosis of coeli-
ac disease. Histopathology 2011; 59: 166-179 [PMID: 21054494]

(4 9

TR
JBaishideng®

WJG | www.wjgnet.com

4171

22

23

24

25

Monzon H et al. Helicobacter pylori and anaemia

Sayer JM, Donnelly MT, Ching CK, Long RG. The aetiology
of iron deficiency anaemia in pre-menopausal women. Gas-
troenterol 1994; 106: A26

ESHRE Capri Workshop Group. Noncontraceptive health
benefits of combined oral contraception. Hum Reprod Update
2005; 11: 513-525 [PMID: 16006440]

Nahon S, Patey-Mariaud De Serre N, Lejeune O, Huchet FX,
Lahmek P, Lesgourgues B, Traissac L, Bodiguel V, Adotti
F, Tuszynski T, Delas N. Duodenal intraepithelial lympho-
cytosis during Helicobacter pylori infection is reduced by
antibiotic treatment. Histopathology 2006; 48: 417-423 [PMID:
16487363 DOI: 10.1111/j.1365-2559.2006.02358..x]

Monzon H, Forné M, Gonzalez C, Esteve M, Marti JM,
Rosinach M, Mariné M, Loras C, Espinés JC, Salas A, Viver
JM, Fernandez-Banares F. Mild enteropathy as a cause of
iron-deficiency anaemia of previously unknown origin. Dig
Liver Dis 2011; 43: 448-453 [PMID: 21233030 DOI: 10.1016/
j.d1d.2010.12.003]

P- Reviewers Misra SP, Nath G S- Editor Gou SX
L- Editor A E- Editor Ma S

July 14, 2013 | Volume 19 | Issue 26 |



7B
JRnishideng®

Published by Baishideng Publishing Group Co., Limited
Flat C, 23/F., Lucky Plaza,
315-321 Lockhart Road, Wan Chai, Hong Kong, China
Fax: +852-65557188
Telephone: +852-31779906
E-mail: bpgoffice@wjgnet.com
http://www.wjgnet.com

ISSN1007-9327

“‘H “‘ “2 |

Baishideng Publishing Group Co., Limited © 2013 Baishideng. All rights reserved.




