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Helicobacter pylori does not contribute to
iron deficiency in hemodialysis patients
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SUMMARY

Background: Many studies in the general population have shown a link between Heli-
cobacter pylori infection and iron-deficiency, often resulting in iron-deficient anaemia. Des-
pite the high prevalence of iron deficiency in hemodialysis patients, no studies have been
performed in this population.

Objective: To evaluate the role of Helicobacter pylori infection in the appearance of ane-
mia and the iron requirements in our hemodialysis population.

Material and methods: After excluding patients with severe pathology and short life ex-
pectancy and those with blood losses secondary to other causes, 79 patients were inclu-
ded. Iron requirements and anaemia were determined by iron serum, ferritin, and hemato-
crite values; and by transfusion, eritropoietin and iron requirements. The diagnosis of
Helicobacter pylori status was stablished by the concordance of at least two of the three
non invasive diagnostic methods performed (breath test, serology and fecal antigen of He-
licobacter pylori).

Results: Prevalence of Helicobacter pylori infection was 43%. No significant differences
between patients infected or not by Helicobacter pylori were found in any of the variables
analysed: hematocrite (33.5% versus 34.1%), serum iron (58.9 versus 63.7 pg/dl), ferritin
(340.3 versus 264.2 ng/ml), transferrin saturation index (22.5% versus 25.2%), dose of eri-
tropoietin administred (96.6 versus 93.5 U/kg/weekly), and parenteral iron (1,389 versus
1,538 mg/year). A noteworthy finding was that patients with Helicobacter pylori infection
had been on hemodialysis for a shorter period than those without (37.4 versus 63.7 months,
p = 0.04).

Conclusion: Helicobacter pylori infection has no effect on anaemia (hematocrite, Eritro-
poietin dose or iron needs) in our hemodialysis patients. Prevalence of Helicobacter pylo-
ri is lower in patients with longer time on dialysis.

We consider that the diagnosis of Helicobacter pylori infection must be reserved for cli-
nical peptic ulcera suspicion or patients on transplant waiting list (s?).
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HELICOBACTER PYLORI NO CONTRIBUYE AL DEFICIT DE HIERRO
DE LOS PACIENTES EN HEMODIALISIS

RESUMEN

Introduccion: Estudios en determinados grupos de poblacién han demostrado relacion
entre la infeccién por Helicobacter pylori y la anemia ferropénica. Se han postulado como
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mecanismos responsables las pérdidas hematicas digestivas y la competicion de la bacte-
ria por el hierro de la dieta.

Objetivo: Conocer si existe relacion entre la infeccién por Helicobacter pylori y los re-
querimientos de hierro, la ferropenia o la anemia en pacientes en hemodialisis.

Material y métodos: Se estudiaron 79 pacientes en hemodialisis. Las necesidades de hie-
rro se establecieron a partir de variables analiticas (sideremia, ferritina, indice de satura-
cion de transferrina, hematocrito) y terapéuticas (dosis de eritropoyetina y hierro adminis-
trado) para alcanzar los objetivos. La infeccion por Helicobacter pylori se determiné
mediante tres métodos diagndsticos no invasivos (test del aliento, serologia y deteccion del
antigeno en heces).

Resultados: La prevalencia de la infeccién por Helicobacter pylori fue del 43%. No exis-
tieron diferencias en ninguna de las variables analizadas entre los pacientes infectados por
Helicobacter pylori y aquellos no infectados. Unicamente se observaron diferencias con
respecto al tiempo de hemodidlisis, de manera que los pacientes infectados por Helico-
bacter pylori llevaban menos tiempo en hemodialisis (37,4 versus 63,7 meses; p = 0,04).

Conclusiones: La infeccion por Helicobacter pylori no influye en la anemia o las nece-
sidades de hierro o eritropoyetina en nuestros pacientes. Consideramos, por tanto, que el
estudio sistematico de la infeccion por Helicobacter pylori en hemodialisis no aporta in-
formacion relevante, debiendo reservarse para situaciones clinicas especificas (sospecha de

patologia ulcerosa o pacientes en lista de espera para trasplante renal?).
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INTRODUCTION

Helicobacter pylori (Hp) is a spiral, flagellated, gram-ne-
gative germ, specially adapted to survive in the gastric
lumen. Hp infection affects more than 50% of the world
population'? and its presence is related with the develop-
ment of peptic ulcer and gastric adenocarcinoma and
MALT lymphoma. Infection clearance allows curing peptic
ulcer disease and may induce MALT lymphoma remission.
Today, these pathologies are the main indications for eradi-
cation therapy?.

Population-based epidemiological studies have shown a
relationship between Hp infection and the presence of iron
deficiency®. It has been described that Hp may cause iron-
deficient anemia in children, adolescents>®, and adults'
and in populations with a special susceptibility to gastroin-
testinal lesions caused by the infection'".

The mechanisms involved in the relationship of Hp in-
fection and anemia would be several. On the one hand, Hp
would produce lesions of the gastric mucosa that could
lead to losses by gastrointestinal bleeding. On the other
hand, Hp has iron receptors on its membrane that could
compete with the body for ingested iron and even affect
iron metabolism or absorption generating a state of chronic
iron deficiency'>15.

It is well known that the origin of anemia in patients
with end-stage chronic renal failure (ESCRF) on hemo-
dialysis (HD) is multifactorial, but mainly due to deficient
erythropoietin synthesis, to misuse of iron stores, or to
blood losses through coagulations within the extracorpo-
real circuitry, accidental disconnections, or gastrointesti-
nal blood losses.

In spite of the evidence that Hp infection is related with
the presence of anemia and iron deficiency, and of the high
prevalence of these conditions in ESCRF patients, to date it
has not been conveniently analyzed whether Hp may con-
tribute to iron deficiency or anemia in this population.
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The aim of this study was to assess whether Hp infection
is related to anemia and/or iron deficiency in ESCRF pa-
tients on HD.

PATIENTS AND METHODS

Seventy-nine clinically stable patients, older than 18
years, with at least 6 months on renal replacement therapy
with HD, were selected. Patients with severe associated
pathologies and low life expectancy, as well as those with
any cause of non-gastrointestinal blood loss were excluded.
Also excluded were those patients having received any an-
tibiotic therapy within the last 4 weeks, and treatment with
proton-pump inhibitors was discontinued and substituted
by H2-antagonists within 4 weeks before the study start in
order to avoid confounding factors for Hp determination
test results. The study was approved by the Hospital local
ethics committee and informed consent from all partici-
pants was obtained.

Three non-invasive diagnostic methods were used to de-
termine Hp infection: the breath test with C13-labeled
urea, Hp serologic tests, and determination of Hp antigen
in the feces. The breath test with C13-labeled urea (Isomed;
Spain) was done at the beginning of a dialysis session with
the patient fasting. At the same session, a blood was drawn
to determine Hp serology by an ELISA test (H.Pylori-IgGC.
Wampole Laboratories, Cranbury, NJ). A feces sample was
collected to detect Hp antigen by Femtolab H. pylori (Con-
nex, Martinsried; Germany).

The presence of Hp infection was determined by agree-
ment of the results from the three non-invasive diagnostic
tests, considering HP-infected patients those with two or
three positive tests and non-Hp infected patients those with
only one or no positive test. Iron deficient state and anemia
were established by therapeutic variables (blood transfusion
requirements, administered doses of erythropoietin and



iron) and laboratory parameters (total serum iron level, fe-
rritin level, transferrin saturation index, hematocrit, hemo-
globin, and mean corpuscular volume). For quantitative va-
riables analysis, the mean of the determinations from the
last 12 months was calculated. Laboratory parameters were
repeated every four months, and monthly for hematocrit
and hemoglobin. Erythropoietin dose was expressed as
IU/kg/week, and its administration was subcutaneous divi-
ded in one or two weekly doses. Iron was administered in-
travenously every three months, concurrently with labora-
tory work-up, aiming at reaching a ferritin level equal or
greater than 200 ng/mL and a transferrin saturation index
greater than 20%. The relationship between these variables
and the presence or absence of Hp infection was analyzed
as well as with other parameters that could work as con-
founding factors such as age, gender, time on HD, presence
of AHT, DM, dyslipidemia, or previous peptic ulcer disease,
the use of gastro-protective therapies, NSAIDS or ASA, ESR,
fibrinogen, dialysis dose expressed by the Kt/V, lipid profile,
and albumin. Presence and severity of dyspeptic symptoms
in patients included into the study was assessed by two
tests: a symptom-severity rating scale from 0 to 55, and the
Glasgow score with scored ranging 0-18. Statistical met-
hod: The Chi-squared analysis and Fisher’s exact test have
been used to compare ratios. The non-parametric Mann-
Whitney U test has been used to compare quantitative va-
riables. A p value < 0.05 has been considered statistically
significant. Quantitative variables have been expressed as
mean =+ standard deviation.

RESULTS

Prevalence of Hp infection and patients
characteristics

Seventy-nine HD patients (44 men/35 women) with a
mean age of 64 years (26-88 years) were included. Renal
failure etiology is summarized in table I.

Hp infection prevalence was 43% (34/79 patients). Pa-
tients characteristics were similar between patients with
and without Hp infection (Table II). Differences were
only observed for time on HD, with lower infection pre-
valence among patients with longer time on HD (37.4
months for infected patients versus 63.7 months for non-
infected, p = 0.04).

About the vascular access for HD, 71 patients had
an AVF whereas 8 patients received dialysis through
a permanent catheter, 7 of them being non-Hp infected
patients. This greater proportion of catheters among
non-infected patients did not reach statistical significance
(p = 0.67).

Anemia and iron requirements

About anemia study, there were no differences between
infected and non-infected patients for hematocrit (33.5 vs
34.1%), hemoglobin (11.5 vs 11.4 g/dL), mean corpuscular
volume (93.2 vs 92.3 fL), total iron level (58.9 vs 63.7
mg/dL), ferritin (340.3 vs 264.2 ng/mL), transferrin satura-
tion index (22.5 vs 25.2 %), dose of administered erythro-

HELYCOBACTER PYLORI EN HEMODIALISIS

Table 1. Etiology of baseline nephropathy

n %
Chronic PN/interstitial
nephropathy 13 17
Diabetic nephropathy 12 15
Polycystic renal disease 12 15
Nephroangiosclerosis 12 15
Chronic glomerulopathies 9 12
Unknown 7 9
Ischemic nephropathy 5 6
Malignant AHT 4 5
Obstructive uropathy 2 2
Acute tubular necrosis 2 2
Lupus nephropathy 1 1

poietin (96.6 vs 93.5 1U/kg/week), or parenteral iron (1,389
vs 1,538 mg/year) (table I1I).

Differential analysis by type of vascular access (AVF ver-
sus permanent catheter) did not show any significant diffe-
rence either between infected and non-infected patients
with regards to analyzed variables, although these results
should be taken carefully due to the low number of patients
with permanent catheter (n = 8), of whom only one was
Hp-infected.

Assessment of dyspeptic symptoms

Assessment of dyspeptic symptoms by the symptom-se-
verity rating scale and the Glasgow score did not show
differences either between Hp-infected and non-infected
patients, so that infected patients had scores in the rating-
scale and the Glasgow score of 5.8 = 7.3 and 2.7+ 2.9, res-

Table 1l. Comparison of clinical and laboratory va-
riables between Hp (+) and Hp (-) groups

HP (+) HP (-) p
Age (years) 63.8 £ 15.5 64 +12.6 ns
Gender (% male) 58.8 53.3 ns
Time on dialysis (months) 374 +41.6 63.7 £ 65.7 p =004
Permanent catheter (%) 2.9 15.5 ns
AHT (%) 85.3 82.2 ns
DM (%) 23.5 20 ns
Dyslipidemia (%) 44.1 24.4 ns
Total Cholesterol (mg/dl) 176.4 + 43.2 175.8 + 34.9 ns
HDL - cholesterol (mg/dl) 441 £ 11.4 452 £12.2 ns
LDL - cholesterol (mg/dl) 99.8 + 34 104.6 + 28.3 ns
Triglycerides (mg/dl) 152 £ 846 1279 +732 ns
ESR (mm 1%t h) 48.8 + 21,6 525 +227 ns
Fibrinogen (g/L) 442 +0.97 462 +1.19 ns
Albumin (g/L) 38.6 = 3.1 389 + 3.1 ns
KoV 0.93 £ 0.15 0.99 + 0.15 ns
nPCR 1.05 £ 0.22 1.05 + 0.29 ns

ESR: velocidad de sedimentacién globular. Kt/V: dosis de dialisis. nPCR: tasa de catabolismo
proteico.
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Table 1ll. Comparison of iron kinetics study between
Hp (+) vs Hp (-) groups

Table IV. Dyspeptic symptoms and concomitant me-
dication by Hp infection status

HP (+) HP (-) p HP (+) HP (-) p
Hematocrit (%) 33.5 £ 2.7 34.1 + 3.4 ns Glasgow score 27 +£29 42 +5 ns
Hemoglobm (g/d]) 115+ 1.5 114+ 13 ns Symptoms scale 58 +73 93 + 85 ns
MCV (fL) 93.2 £ 3.7 923 + 4.8 ns . . .
MCH (pg ) 322 + 8.1 30.7 + 1.6 e Previous gastrointestinal

0,

Total iron level (ug/dl) 58.9 + 16.5 63.7 + 255  ns  Pathology (%) 294 S i
Ferritin (ng/ml) 340.3 + 380.1 2642 + 17.4 ns Gastro-protective agents (%) 29.4 31.1 ns
'EFSI r(]%) o 22.5 + 6.1 25.2 £ 8.5 ns Corticoids (%) 0 43 ns
ryt rop0|et|n
(Ul/kg/week) 96.6 + 53.6 93.5+657 ns A 26:5 26.7 .
Iron (mg/year) 1,389 + 923 1,538 + 918 ns  NSAIDS (%) 8.8 11.1 ns

MCV: volumen corpuscular medio. MCH: hemoglobina corpus-
cular media. TSI: indice de saturacion de transferrina.

pectively, whereas non-infected patients had scores of 9.3 +
8.5 and 4.2 + 5, respectively. When analyzing therapeutic
variables, there were no significant differences by use of as-
pirin, NSAIDS, or gastro-protective drugs, and there were
no differences either for the presence of previous peptic
ulcer disease (table IV).

DISCUSSION

Hp is specially adapted to survive in the gastric lumen,
requiring metabolizing urea into ammonia. ESCRF patients
present urea levels within the gastric lumen considerably
higher than those for the general population, which has
suggested that this may be associated with a higher predis-
position to Hp infection'®. However, significant differences
in HP infection prevalence have not been observed betwe-
en HD patients and controls without ESCRF, Hp infection
rates being 30-70% depending on the diagnostic technique
used and the population studied'”-2°. Some works even re-
port an infection rate somewhat lower among dialysis pa-
tients?!22. Thus, in our study, Hp infection prevalence is
43%, similar to that observed in other studies on HD pa-
tients and a little bit lower than the one expected for the
same age group in the general population.

Several population-based studies have shown a relations-
hip between Hp infection and the presence of anemia or
iron deficiency?**4. The mechanism for this association
would be multifactorial, either due to the presence of gas-
trointestinal blood losses related to erosive lesions within
the antrum or duodenum, or either due to the presence of
iron receptors on the germ membrane that would compete
with the body for ingested iron or affect iron metabolism or
absorption.

Among the different factors that account for anemia in
ESCRF patients, the main ones are erythropoietin deficiency
and impairment of iron metabolism with an iron deficient
state and misuse of iron stores due to the chronic inflamma-
tory state of these patients.

Rosenblatt et al. and Wizemann et al.?>2¢ showed with
isotopic studies that dialysis patients had a three-fold incre-
ase in gastrointestinal blood losses as compared to indivi-
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duals from the general population. These studies were done
in the 1980s and did not take into account the presence of
Hp.
In spite of the clear evidence that Hp infection produces
blood losses and is a cause of iron deficiency in the general
population, and in spite of the interest that iron metabolism
in hemodialysed patients has triggered in recent years, the
relationship between Hp infection and anemia or iron defi-
ciency in these patients is little studied?”.

Fabbian et al.?® carried out endoscopic studies on 57 pa-
tients on HD, assessing the presence and degree of anemia
in them. With the logistic regression analysis, they observed
that only age, NSAIDS abuse, and Hp infection were inde-
pendently related with hemoglobin decrease.

On the other hand, more recent studies by Trimarchi et
al.2? on 29 HD patients have shown that Hp-infected pa-
tients present a significant reduction of vitamin B12 plasma
levels when comparing them to non-infected patients
(225.4 vs 707.9 pg/mL; p < 0.011), as well as an increase in
the mean corpuscular volume (109.7 vs 91.8 fL; p = 0.002).
They did not observe, however, any significant difference
between both groups for hemoglobin and hematocrit.

Similarly to the study by Trimarchi et al., in ours we have
not found significant differences between infected and non-
infected patients for hematocrit or hemoglobin levels, neit-
her for iron or erythropoietin requirements.

A relevant clinical issue was the negative correlation bet-
ween Hp infection and time on HD. Nakajima et al.>® ob-
served a similar negative correlation in a group of HD pa-
tients. Although there is not a clear reason for this finding, a
possible explanation would be that the decrease of stomach
acid secretion observed in dialysis patients might create a
more hostile environment for the microorganism. Besides,
patients with longer time on HD have likely received anti-
biotic therapies on repeated occasions and many of them
receive anti-secretory therapy. Thus, some of the patients on
dialysis might have inadvertently cured the infection by
combining these factors.

Some recent works have observed an association betwe-
en the presence of Hp infection and nutritional and inflam-
matory status of HD and peritoneal dialysis patients. Hp-in-
fected patients showed lower albumin and phosphorus
values and higher C reactive protein values, parameters that
significantly improve after clearance of this germ3'32. In our
study, we did not observe differences between the groups



about albumin levels or the remaining inflammatory para-
meters analyzed (ESR, fibrinogen).

In dialysis patients the presence of dyspeptic symptoms
is common presenting as nausea, vomiting, heartburn, as
well as the existence of gastroduodenal pathology (gastritis
and duodenitis). The origin of dyspepsia in HD patients is
multifactorial, with the participation of factors related with
uremia, stress, concomitant medication, and associated
pathologies.

Whereas in the general population Hp infection may be
associated with the presence of dyspeptic symptoms, the
results from studies are controversial in HD patients. Whe-
reas Ala-Kaila et al. showed a greater prevalence of dyspep-
tic symptoms in Hp-infected dialysis patients, other authors
have not find any relationship333*. In the present study, we
have assessed dyspeptic symptoms by using two tests: a
symptom-severity scale and the Glasgow score, with mean
scores of 5.8 and 2.7, respectively, in Hp-infected patients
and 9.3 and 4.2, respectively, in non-infected patients, wit-
hout observing statistically significant differences, thus not
being able to ascribe dyspeptic symptoms id our patients to
the presence of Hp infection. Besides, the use of NSAIDS or
ASA was similar in both groups. About the use of gastro-
protective agents, either H2-blockers or proton-pump inhi-
bitors, it was slightly higher in the group of non-infected pa-
tients, not reaching a statistical significance.

The results from this study suggest that treatment of Hp
infection will not have an effect on anemia or iron require-
ments in HD patients. However, there are other reasons that
may justify the search and treatment of Hp infection. First,
there is a very clear relationship between Hp infection and
complications of peptic ulcer disease. The cure of the infec-
tion virtually prevents both ulcers and their complications.
Besides, Hp has an additive effect on NSAIDS and ASA use,
increasing the risk for ulcer bleeding> and eradication pre-
vents, at least in part, the occurrence of hemorrhagic com-
plications®¢. Although these complications are uncommon
in the patient on dialysis, when they occur they entail high
morbidity and mortality because of the severe baseline pat-
hology of these patients. This may be, therefore, a reason to
preventively treat Hp infection, although currently there are
not enough data to recommend systematic eradication in
these patients.

Besides, some authors recommend routine Hp eradication
in patients on the renal transplant waiting list because of the
relationship of Hp infection and the presence of gastrointesti-
nal complications after transplantation; especially in relation
to malignant complications, more than gastrointestinal blee-
ding. Thus, there are some cases of gastric MALT lymphoma
in post-transplanted renal patients carrying Hp with a favora-
ble course after eradication therapy>7-3%.

To conclude, the present study shows that HP infection
prevalence in our setting is similar to that observed in other
published series. The analysis also clearly suggests that the
presence of Hp infection does not have an influence on
anemia severity of iron requirements in these patients. Thus,
we consider that nowadays studying the state of Hp infec-
tion should only be performed in those HD patients with
suspected peptic ulcer disease and maybe in those on the
renal transplant waiting list. There are not current data to re-
commend systematic determination of that infection among
dialysis patients.
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