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Helicobacter Pylori and Iron Deficiency Anemia in Children: Case

Series and Review of Literature

Francesca Penagini, Dario Dilillo*, Matteo Torcoletti®, Silvia Mauri?, Paolo Fociani®* and

Gian Vincenzo Zuccottit

lDepartment of Paediatrics, Ospedale dei Bambini V. Buzzi, University of Milan, Italy

2Department of Paediatrics, Luigi Sacco Hospital, University of Milan, Italy

3Department of Pathology, Luigi Sacco Hospital, University of Milan, Italy

Abstract: Helicobacter pylori (H. pylori) infection has been described as a possible cause of refractory iron deficiency
anemia (IDA) in children. Nevertheless, the relationship between H. pylori infection and IDA in children remains an area
of controversy due to the contrasting data in literature. We report a case series of two children who presented with IDA
refractory to iron treatment, which reversed only after eradication of H. pylori infection, supporting the causal role of this
bacterium in pathogenesis of IDA. In both cases H. pylori presented a high antimicrobial resistance, raising the issue on
the importance of considering geographical susceptibility of H. pylori strains when starting empirical treatment and the
importance of performing antimicrobial susceptibility testings, in particular if standard empirical therapy fails. The present
review gives a complete overview of the literature regarding the relationship between H. pylori and IDA in children,
explains the possible pathogenetic mechanisms involved in H. pylori-related IDA and addresses the issue of the high
antimicrobial resistance often encountered in H. pylori infection in children.
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INTRODUCTION

Helicobacter pylori (H. pylori) is a Gram-negative
microaerophilic bacterium that colonizes the human
gastric mucosa and which is usually acquired during
the first years of life by oral ingestion. The colonization
doesn’t necessarily lead to pathology, as several
factors are involved in the etiopathogenesis of disease
such as bacterial genotype, host immune response and
host genetics [1]. Even though H. pylori related gastro-
duodenal lesions are considered a disease of
adulthood with a tendency to occur decades after
acquisition of the infection, H. pylori positive gastritis
and peptic ulcers may also occur, even if rarely, in
children and adolescents [2]. The epidemiology of H.
pylori infection in children presents a geographic
distribution with higher prevalence in developing
countries. In northern or western Europe and in north
America, the prevalence of H. pylori infection is low,
around 10 % [3, 4]. On the contrary, in low-income
countries such as Mexico, south America, Africa and
Asia the infection is very frequent and almost endemic
[5]. Clinical symptoms of H. pylori infection in children
may be of variable severity, ranging from asymptomatic
infection to acute abdominal pain and gastrointestinal
hemorrhage if peptic ulcer occurs. Several case reports
and clinical trials have shown an association between
iron deficiency anemia (IDA) and H. pylori infection [6-
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8] and several possible mechanisms to explain this
association have been described [9, 10]. In first
instance, a decreased gastric acidity caused by gastric
inflammation in H. pylori gastritis may impair oral iron
solubility and absorption. Secondly, H. pylori may
cause iron deficiency by competing with host for
available food iron. In fact, iron is an essential growth
factor for H. pylori [9]. As last mechanism involved in
the development of IDA, H. pylori gastritis may be
associated with occult gastrointestinal bleeding as a
result of diffuse hemorrhages, erosions and ulcerations
[10]. Nevertheless, some recent randomized controlled
clinical trials (RCT) conducted in pediatric patients
have not been able to confirm the association between
H. pylori infection and IDA [11-15]. In consideration of
the contrasting data in literature, the relationship
between H. pylori infection and IDA in children still
remains controversial. We report a case series of two
children with H. pylori-related IDA, in whom IDA
reversed only after eradication of the bacterium.

CASE REPORT 1

A 10-year-old Chilean boy presented to our
Pediatric Department for clinical evaluation after
adoption from an ltalian family. Very little was known
about his biological family and past medical history.
The only data available from his medical records was
that in his native country, when he was 5 years of age,
he was found to have severe anemia (Hemoglobin (Hb)
3 g/dL). Unfortunately, the clinical symptoms and the
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reason that lead him to have blood tests done were not
described in the child’'s medical documentation. In
Chile investigations for anemia ruled out celiac
disease, hemolysis, gastrointestinal occult bleeding,
intestinal parasitosis and hematological malignancies.
The presence of Meckel's diverticulum, which can be
responsible for painless rectal bleeding leading to
anemia was also ruled out by a Meckel's scan which
was negative. To rule out a gastrointestinal cause of
IDA the child underwent esophagogastroduodeno-
scopy (EGDS) which showed signs of chronic gastritis
of antral mucosa, but it is not known whether
investigations for H. pylori were performed. Hence,
anemia was attributed to chronic malnutrition and the
boy was started on oral iron treatment. Subsequently,
the child moved to Italy in February 2012 and we met
him one month later, in March 2012. The child was
looking well. Physical examination was normal except
for cutaneous pallor and a IlI/VlI heart murmur. His
weight was 30 kg (25th c.le), his height was 134 cm
(25" c.le), BMI was 16.7 (25"-50" c.le). Blood pressure
was normal according to gender and age. Blood tests
showed a severe IDA. His hematological parameters
were: Hb 5.6 g/dL, mean corpuscular volume (MCV)
65.6 fL, mean corpuscular hemoglobin (MCH) 18 pg.
Iron stores were: serum iron 13 pg /dL, transferrin 3.60
g/L, transferrin saturation 2.6%, and ferritin 1 pg /L.
Nutritional assessment including dietary recall revealed
an adequate dietary intake of iron according to the
child’'s nutritional requirements. Celiac disease,
intestinal parasitosis and the presence of fecal occult
blood were ruled out. Causes of hemolytic anemia such
as hemoglobinopathies and glucose-6-phosphate
dehydrogenase deficiency were excluded. Serology for
Hepatitis B and C, HIV and syphilis were negative.
Abdominal ultrasound was normal. A blood transfusion
was administered with transient increase of hemoglobin
levels to 7.4 g/dL, subsequently a course of
intravenous iron therapy was given for 5 days. EGDS
showed features of micronodular antral gastritis and
duodenitis. Histology of antral and fundus mucosa
biopsies revealed the presence of H. pylori and atrophy
of antral mucosa (Figure 1). Standard triple therapy
with oral amoxicillin (50 mg/kg/day), clarithromycin (20
mg/kg/day) and omeprazole (1 mg/kg/day) was
undertaken for 2 weeks. At the same time he was
started on oral iron, folic acid and vitamin B12
supplementation, which were continued until H. pylori
was eradicated. Full blood count (FBC) 10 days post-
treatment showed an increase of Hb to 10.3 g/dL. Six
weeks post-treatment a non-invasive test to detect the
presence of H. pylori infection was performed, the 13-
Carbon urea breath test (UBT), which came back

positive and repeat blood tests showed recurrence of
IDA: Hb 8.9 g/dL, MCV 71 fL, serum iron 17 pg/dL,
transferrin 4.06 g/L, transferrin saturation 3 %, and
ferritin 4 pg /L. A second course of eradication treat-
ment with oral amoxicillin (50 mg/kg/day), metronida-
zole (20 mg/kg/day) and omeprazole (1 mg/kg/day)
was done for 2 weeks. Again, the UBT one month post-
treatment was still positive. Sequential therapy was
initiated with oral amoxicillin (50 mg/kg/day) and
omeprazole (1 mg/kg/day) for 5 days followed by
metronidazole (20 mg/kg/day), -clarithromycin (20
mg/kg/day) and omeprazole (1 mg/kg/day) for other 5
days. Also this treatment failed, hence a triple therapy
was started with oral amoxicillin (50 mg/kg/day),
levofloxacin (15 mg/kg/day) and omeprazole (1
mg/kg/day) for 14 days. Finally H. pylori was eradicated
and 4 months later the child’s hematologic parameters
showed significant improvement with normal levels of
hemoglobin and iron status within limits for age (Hb
12.2 g/dL, MCV 72 fl, MCH 21.6 pg, serum iron 61
pg/dL, transferrin 4.40 g/L, transferrin saturation 3 %
and ferritin 7.5 pg /L). During the clinical follow-up the
child was well with normal growth parameters and
stable hemoglobin levels.

Figure 1: Patient 1: a 10-year-old boy with severe iron
deficiency anemia and Helicobacter pylori positive
micronodular antral gastritis and duodenitis. In the figure:
antral mucosa with presence of Helicobacter pylori (black
arrows). Giemsa. OM x 60.

CASE REPORT 2

A 16-month-old boy was admitted to our Pediatric
Department for acute viral gastroenteritis. The boy was
born in Italy at 37+6 weeks of gestation from South
American parents. Neonatal period was uncomplicated.
The child was exclusively breastfed until 6 months of
age and thrived well on the 50" centile for weight.
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Feeding issues presented upon weaning leading to
food refusal and continuation of breast feeding until we
met him at 16 months of age. Upon admission the child
looked well, was not pale or jaundiced. His weight was
11.770 kg (50th c.le). Laboratory tests revealed severe
IDA (Hb 6.3 g/dl, MCV 55.3 fl, MCH 15 pg, serum iron
21 pg/dL, transferrin 3, 80 g/L, transferrin saturation 3,5
%, ferritin 6 pg/dL). Investigations for IDA including
celiac serology, fecal occult blood test, urinalysis,
peripheral blood smear, hemoglobin electrophoresis
and work up for hemolytic anemia all came back
negative. The IDA was attributed to poor dietary intake
of iron. Hence, iron supplementation was administered
initially by intravenous infusion and once the viral
gastroenteritis had resolved, was continued orally for a
total of 4 weeks. At 3 weeks post iron treatment blood
tests showed only a mild improvement in Hb levels and
iron status: Hb 7.6 g/dl, MCV 62.2 fl, MCH 18 pg,
serum iron 35 pg/dL, transferrin 3,5 g/L, transferrin
saturation 2,80 %, ferritin 21 ug/dL. Fecal antigen test
for H. pylori was performed and was found to be
positive. EGDS showed normal esophageal, gastric
and duodenal mucosa. Histologic evaluation of
biopsies revealed signs of chronic follicular gastritis in
gastric antrum and fundus with positivity for H. pylori
infection (Figure 2). The patient required two courses
of antibiotic treatment before eradicating the bacterium.

PQ
\f
Figure 2: Patient 2: a 16-month-old boy with severe iron

deficiency anemia and chronic follicular gastritis in gastric
antrum and fundus with positivity for H. pylori infection. In the

figure: mucosa of gastric fundus with presence of
Helicobacter pylori (black arrows). Giemsa. OM x 60.

In fact, the child was initially treated with amoxicillin (50
mg/kg/day), clarithromycin (20 mg/kg/day) and
esomeprazole (1 mg/kg/day) for two weeks. Four
weeks post-treatment UBT was still positive for H.
pylori. Subsequently, a second antibiotic course was
done with amoxicillin (50 mg/kg/day), metronidazole
(20 mg/kg/day) and esomeprazole (1 mg/kg/day) for
other 2 weeks with successful eradication of H. pylori,
as demonstrated by negativity of UBT test four weeks
post-treatment. Iron supplementation was continued
throughout the antibiotic courses. Blood tests post H.
pylori eradication showed reversal of IDA with the
following hematologic parameters: Hb 10.9 g/dl, MCV
72 fl, MCH 24 pg serum iron 40 pg/dL, transferrin 4,8
g/L, transferrin saturation 5 %, ferritin 77 pg/dL. The
child is currently thriving well and presents stable
hematologic parameters.

DISCUSSION AND REVIEW OF LITERATURE

Iron deficiency anemia (IDA) is a common finding in
pediatric population. In children, among the different
causes of reduced iron availability, the most common
include poor intake, malabsorption and/or chronic
losses of oral iron. Nevertheless, H. pylori infection
may have a potential role in etiology of IDA as a
consequence of the pathogenetic mechanisms
described above. With regards to evidence provided by
literature, since the 1990’s, several case reports and
case series of H. pylori related IDA have been
described in children and adolescents, as summarized
in Table 1 [16-22]. Besides from case series, some
RCTs have focused on the relationship between H.
pylori and IDA, producing controversial results. Among
the studies that support a causal role between H. pylori
infection and IDA [7-8, 23-24], Choe et al. [7]
conducted a double-blind, placebo-controlled trial in 25
H. pylori positive subjects aged 10-17 years with IDA.
Hemoglobin levels increased significantly in the group
of subjects who received H. pylori eradication treatment
together with oral iron treatment compared to subjects
who received oral iron therapy alone. The same group
of Authors confirmed this finding by conducting a large
population survey (n= 995) on female Korean
adolescents with H. pylori positivity and IDA. In fact,
also in this study IDA reversed after combined
treatment for eradication and iron supplementation on
comparison with iron therapy alone [23]. Table 2
summarizes the main clinical trials that have
demonstrated a causal relationship between H. pylori
infection and IDA in children. Nevertheless, there are
intervention trials that have not shown a causal
relationship between H. pylori infection and IDA in
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pediatric population [11, 12]. For example, Gessner et
al. [11] conducted a study on 219 children living in

Table 1: Case Series Reporting a Reversal of IDA after

H. pylori Eradication

Case series reporting reversal of IDA after H. pylori eradication

Reference Number of children/age

Dufour et al. 1993 [16] 7-year-old child

Carnicier et al. 1997 [17] 11- year-old child

Barabino et al. 1999 [19] 4 Children aged 4-13 years

Konno et al. 2000 [20] 6 Adolescents aged 13-15 years

Ashorn et al. 2001 [21] 7 children 7-15 years

Santalha et al. 2013 [22] 12-year-old adolescent

Alaska who were iron deficient (ID) and H. pylori
positive. The prevalence of ID at 14 months after
treatment initiation was not reduced in the subjects who
received the eradication treatment compared to the
group who received iron supplementation alone. In the
same group of subjects, a slight reduction of ID was
noticed only on long-term follow-up, after more than 14
months from H. pylori eradication [12]. Another study
conducted by Sarker et al. [13] did not show a
beneficial effect of H. pylori eradication on
improvement of iron status and prevalence of anemia.

In fact, Authors enrolled 200 H. pylori positive children
aged 2-5 years with either IDA or ID and randomized
them to receive either a treatment with an H. pylori
eradication regime together with iron supplementation,
H. pylori therapy alone, iron supplementation alone, or
placebo for 2 weeks. The study also included a
negative control group represented by 60 H. pylori
negative children with IDA who received iron treatment.
No significant differences were observed between
groups in terms of improvement of IDA or ID.
Furthermore, a randomized controlled trial conducted in
USA showed no changes in iron stores following H.
pylori eradication in H. pylori positive children [14].
Table 3 summarizes the main clinical trials that have
not confirmed a causal relationship between H. pylori
infection and IDA or ID in pediatric patients.

In our case series IDA was refractory to iron
treatment alone since hematological parameters did
not improve on iron treatment until H. pylori was
eradicated, supporting a causal role of the bacterium in
pathogenesis of IDA. In addition, in both case reports
H. pylori showed a high antimicrobial resistance
particularly in case report 1 where three courses of
antibiotic treatment with clarithromycin failed. The only
regime that managed to eradicate the infection was the
one based on levofloxacin and amoxicillin. This clinical
observation is consistent with scientific data on the

Table 2: Main Clinical Trials Supporting the Causal Role of H. pylori Infection in Etiopathogenesis of IDA
Main clinical trials supporting the causal role of H. pylori infection in etiopathogenesis of IDA
Number of H. pylori + A
Reference children/adolescents with IDA Agerange Findings
Choe et al. o5 10-17 years Increase of Hb levels gfter H.pylori eradication + iron treatment
1999 [7] Vs iron treatment alone.
Choe et al. . - . s
2000 [23] 13 15-17 years Increase in Hb and ferritin levels after H. pylori eradication.
Kurekei et al. Reversal of IDA after H. pylori eradication without iron
2005 [8] 140 6-16 years supplementation.
Fagan et al. . Modest reduction of ID and IDA prevalence at long term follow-up
2009 [12] 219 6-11 years (>14 months) after H. pylori eradication.
Table 3: Main Clinical Trials that have Not Shown an Association between H. pylori Eradication and Improvement of
IDA
Main clinical trials that have not shown an association between H. pylori eradication and IDA
Reference N“mber of Age Findings
children range
Gessner et al. 2006 [11] 219 6-11 years No improvement of ID or IDA after 14 mon_ths of successful eradication
of H. pylori infection.
Sarker et al. 2008 [13] 200 2-5 years Similar cure rates of ID or IDA in H. pylori+ group compared to H. pylori— group.
Cardenas et al. 2011 [15] 110 3-10 years No improvement of iron status after H. pylori eradication.
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pattern of H.pylori antimicrobial susceptibility. In fact, in
European countries clarithromycin resistance is fairly
high, approximately around 24% and represents the
first cause of treatment failure in both adults and
children. The occurrence of this phenomenon could be
secondary to the wide spread use of this antibiotic for
respiratory tract infections [25-28]. In developing
countries, while the resistance rate to clarithromycin is
similar to the one observed in European countries,
occurring approximately around 19.5% of cases, the
resistance rate of H. pylori to metronidazole is fairly
high. In fact, it is estimated to be around 40.2% in both
pediatric and adult population, probably due to the wide
spread use this antibiotic for treatment of parasitic and
gynecologic infections in these countries [29-33]. With
regards to amoxicillin, even though it is commonly used
in pediatric practice in both developed and developing
countries, the resistance rate of H. pylori to this
antibiotic is very low, ranging from 0% to 2%, making it
a good option in eradication therapy [34, 35].

In conclusion, the present case series adds
knowledge to the literature, mainly with regards to two
aspects. In first instance, it adds further evidence on
the causal role of H. pylori in development of IDA in
children, reminding general pediatricians to search for
H. pylori particularly in case of iron refractory IDA. In
fact, also in our case reports, IDA was refractory to iron
treatment, and reversed only after H. pylori eradication.
Nevertheless, the causal relationship between H. pylori
infection and IDA in children still remains an area of
controversy and further placebo-controlled clinical trials
would be useful to add more robust evidence.
Secondly, the present case series raise the issue about
H. pylori antimicrobial resistance. Both case reports
highlight the importance of considering the geogra-
phical susceptibility of H. pylori strains before starting
empirical treatment and of performing susceptibility
testings, particularly when standard triple therapy fails.
Antimicrobial choice should be guided according to the
resistance pattern for optimization of treatment.
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ABBREVIATIONS

BMI = Body mass index
EGDS = Esophagogastroduodenoscopy
FBC = Full blood count

H. pylori = Helicobacter pylori

Hb = Hemoglobin

IDA = lIron deficiency anemia

MCV = Mean corpuscular volume
MCH = Mean corpuscular hemoglobin
UBT = Urea breath test
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