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Abstract

Introduction: Hemodialysis is one of the most common methods of treating chronic kidney disease (CKD).
The start time of dialysis is determined depending on the clinical findings and subjective and objective
parameters. However, factors such as patient perception and anxiety related to starting dialysis can modify
these parameters. Patients on hemodialysis often have gastrointestinal complications; however, it is unclear
whether Helicobacter pylori infection is more prevalent in these patients.

Objectives: The aim of this study was to investigate the relative frequency of levels of H. pylori antibody
in hemodialysis patients and its relationship with demographic and biochemical factors of hemodialysis
patients in a hemodialysis center.

Patients and Methods: The present study is a cross-sectional and the target population of patients is the
hemodialysis center of Amin hospital in 2019. The sampling method was a non-probabilistic sampling. The
sample size in the present study was 85 people. The collected information was entered into SPSS software
version 22 and analyzed with appropriate statistical tests. The significance level in the present study was
less than 0.05.

Results: In total, 85 patients participated in the present study, of which 68% were men and the rest were
women. The cut-off point and the positive and negative border of laboratory results for H. pylori were
18.8 U/mL. The mean level of H. pylori antibody was 87.353 + 104.17 U/mL. In this study, significant
relationship between the level of H. pylori antibody and Parathyroid hormone (PTH) was detected. PTH
level was lower in patients with a positive result for H. pylori. No further relationship was detected between
H. pylori infection and biochemical parameters and blood indices, as well as Kt/V and urea reduction rate
(URR) was detected. Additionally, there was no significant difference in the mean level of H. pylori antibody
between men and women. Accordingly, there was no significant correlation between H. pylori antibody
level and age of patients, duration and number of dialysis sessions and body mass index.

Conclusion: Based on the findings of the present study, mean level of PTH was significantly lower in patients
with a positive result for H. pylori. No significant relationship was observed between H. pylori infection with
other demographic and biochemical factors.

Introduction g
Key point

Chronic kidney disease (CKD) is defined as
the structural or functional abnormality of
the kidney with or without a reduction in
glomerular filtration rate (GFR). People with
CKD may have one or more of the following:
Abnormalities, markers of kidney damage
(ie, abnormal imaging and abnormal serum
or urine including proteinuria and abnormal
urinary sodium) or GFR less than 60 mL/
min per 1.73 in square meter of body surface
area for at least three months. If the duration
of the abnormality is not known, the
possibility of acute kidney damage should
be considered and an appropriate evaluation
performed for reversible causes. Most
patients who have had a kidney transplant
are considered to have CKD (1-3).

In a cross-sectional study on 85 hemodialysis
patients, we found, no significant relationship
between levels of Helicobacter pylori antibody
with demographic factors.

Hemodialysis is one of the most common
methods of treating CKD. The start time
of dialysis is determined depending on the
clinical findings and subjective and objective
parameters. However, factors such as patient
perception and anxiety related to starting
dialysis can modify these parameters. Many
guidelines recommend early initiation
Dialysis has been performed in the presence
of malnutrition and uremic syndrome, which
can be lifesaving. The function of dialysis
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membranes includes the separation of large molecules and
toxins. There are different types of dialysis membranes,
each of which has different ability to separate molecules.
Separate medium-sized ones as well (3-5).

Gastrointestinal complications in patients with renal
insufficiency is one of the concerns and complaints of
patients. Helicobacter pyloriis one of the factors that play an
important role in causing gastrointestinal complications,
especially gastric ulcers (6,7).

Complications of gastrointestinal bleeding are serious
problems not only in patients with renal insufficiency
but also in those undergoing hemodialysis. H. pylori is
associated with cardiac complications as well as gastric
malignancy in the long term, so its role is important in
healthy individuals and hemodialysis patients (6-8).

Objectives

There are some debates about the association between
H. pylori infection and CKD. Pathogenesis of H. pylori
antibody in patients with CKD is not clearly revealed
and there are not enough studies about these two factors.
Therefore, the aim of this study was to investigate the
relative frequency H. pylori antibody in hemodialysis
patients and its relationship with demographic and
biochemical factors of hemodialysis patients in hospitals
in Isfahan.

Patients and Methods

Study design

The present study is a cross-sectional study and the target
population of patients referred to the hemodialysis center
of Amin hospital in 2018.

Inclusion and exclusion criteria

Inclusion criteria

Hemodialysis patients who referred to Amin hospital in
2018 with personal consent and have no severe systemic
infection and infectious diseases and heart diseases
including heart failure, coronary artery disease, respiratory
distress, chronic obstructive pulmonary disease (COPD)
and pregnancy.

Exclusion criteria
Dissatisfaction with the continuation of the study

Sampling method and sample size

The sampling method was a non-probabilistic sampling.
The sample size in the present study was obtained using
the following formula:

n_(zl—a/z"'zl—ﬁ)zsz =85
d2
In this formula, based on a similar study, that p=0.4, d=

0.08, a= 0.05 the sample size was 85 people.

Data collection
The method of data collection in the present study is as

follows; people who referred to the hemodialysis section
of Amin hospital in 2018 were asked about the age and
underlying diseases and whether they were being treated
for hypertension, diabetes and hyperlipidemia.

From the patients participating in the present study,
height, weight and abdominal circumference indices were
measured and recorded in their files and in individuals
who meet the inclusion criteria, part of their blood
serum is tested by isolated venous sampling. Then, the
relationship between the data measured in the laboratory
along with demographic data such as age, gender and
duration of dialysis, the amount of fluid used in dialysis,
which is collected by referring to the patient records in
the hemodialysis ward of Amin hospital, along with Some
biochemical indices such as dialysis fasting blood glucose
and magnesium parathyroid hormone (PTH) and iron
profile are collected by laboratory measurements.

Ethical issues

The research followed the tenets of the Declaration of
Helsinki. The ethics committee of Isfahan University of
Medical Sciences approved the ethical considerations of the
present study (IR.MULMED.REC.1398.023). Accordingly,
written informed consent was taken from all participants
before any intervention. This article was extracted from
the M.D, theses of Ali Rostami at this university (Thesis#
397749).

Statistical analysis

The collected information was entered into SPSS software
version 22. The quantitative data were expressed as mean
and standard deviation, and the qualitative data were
assessed as numbers and percentages. Kolmogorov-
Smirnov test was applied to analyze the normality of the
data. Chi-square, t test, Pearsons correlation coefficient
and analysis of variance were performed to compare
means of different. The significance level in the present
study was less than 0.05.

Results

In total, in the present study, 85 patients who underwent
hemodialysis and referred to Amin hospital participated in
the study. Descriptive and analytical results are presented
below.

Out of a total of 85 patients, 58 patients (68%) were male
and the rest were female. The mean age of the patients
was 62.80£13.76 years. The mean body mass index (BMI)
of patients was 24.25 + 4.9 kg/m?. More than half of the
patients were in the range of lean or normal weight. The
mean dialysis dose was 10.87 + 2.22 hours (18-4 hours).
The cause of dialysis in half of patients was diabetes and
the next cause was blood pressure. The access method for
dialysis was arteriovenous fistula (AVF) in 39 patients and
permcath in 46 patients.

Based on the results of the study, no significant
relationship was observed between the level of H. pylori
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Table 1. Frequency distribution and percentage of background causes leading
to dialysis in hemodialysis patients

Background causes leading to dialysis Number Percent
Diabetes 40 0.147
Blood pressure 24 28.2
Diabetes and blood pressure (combined) 5 5.9
Systemic lupus erythematosus 2 4.2
Cholangiocarcinoma and cancer 2 0.42
Glomerulonephritis and vasculitis 2 4.2
Other nephropathies (like IgA) 2 4.2
Trauma 1 1.2
Proteinuria 1 1.2
Autosomal dominant polycystic kidney disease 1 1.2
Unknown 5 5.9
Total 85 100

antibody and other biochemical parameters and blood
indices, as well as Kt/V and urea reduction rate (URR)
and the level of H. pylori antibody and other parameters
could not predict each other. Additionally, there was
no significant difference in the mean level of H. pylori
antibody between men and women.

Pearsons correlation coefficient indicates that there
was no significant correlation between H. pylori antibody

Helicobacter pylori in hemodialysis

level and age of patients, duration and number of dialysis
sessions and BMI. There was no significant difference in
the mean level of H. pylori antibody in age groups.

Comparison of the mean level of H. pylori antibody
in BMI groups did not show a significant difference.
Comparison of H. pylori antibody levels in patients with
different background causes of renal failure and dialysis
did not show a significant difference.

Comparison of H. pylori antibody levels between
patients with access to AVF and permcath for dialysis did
not show a significant difference between these patients.

The distinguishing point in the results was the mean
level of PTH, which was significantly different between
patients with H. pylori antibody level of 18.8 U/mL and
less on one side and more than 18.8 U/mL, and was lower
in patients with a positive result for H. pylori.

The mean level of H. pylori antibody was 87.353 + 104.17
U/mL. The cut-off point and the positive and negative
border of laboratory results for H. pylori were 18.8 U/
mL (according to the manufacturer’s instructions for the
kit) and based on this value, 30 patients were diagnosed
negative with H. pylori infection and 55 patients were
positive (Tables 1-6).

Table 2. Mean, standard deviation, minimum and maximum level of laboratory parameters in patients and its relationship with Helicobacter pylori antibody level

Laboratory parameter Mean SD Minimum  Maximum Correlation with Helicobacter pylori antibody levels
Helicobacter pylori antibody level (U/mL) 87.353 104.17 1.3 0.357 -

Calcium (mg/dL) 322.8 62.0 6.5 10.3 r=-0.089, P=0.415
Magnesium (mg/dL) 2436.2 29.0 1.60 259 r=0.043, P = 0.695
Vitamin D (ng/ml) 17.648 10.6 6.3 62.9 r=0.079, P=0.474
PTH (pg/mL) 348.005 251.8 56.0 1818 r=-0.090, P =0.413
Phosphorus (mg/dL) 4.804 1.48 12 10.1 r=0.186, P = 0.433
Alkaline phosphatase (IU/L) 401.359 281.49 2.5 1968 r=0.128, P=0.243
Albumin (g/L) 3.920 0.51 2.7 5.1 r=0.143, P=0.191
BUN (mg/dL) 52.271 18.01 24.0 123 r=0.082, P=0.455
Creatinine (mg/dL) 7.119 2.56 2.2 16 r=0.029, P=0.796
FBS (mg/dL) 125.953 76.4 51.0 449 r=-0.168, P =0.124
Cholesterol (mg/dL) 133.965 36.85 70.0 242 r=-0.018, P =0.869
Triglyceride (mg/dL) 116.318 83.02 29.02 510 r=0.069, P=0.528
Low-density lipoprotein cholesterol (mg/dL) 72.800 24.05 26.0 146 r=0.021, P=0.849
High-density lipoprotein cholesterol (mg/dL) 33.659 11.59 15.0 76 r=-0.161, P = 0.141
White blood cell count (mm?) 6631.735 218.735 2000.0 12500 r=-0.116, P = 0.292
Red blood cell count (6 * 10) (mm?) 3.6629 0.66 1.59 5.06 r=0.050, P=0.653
Platelet count (mm?) 183952.9 6380.638 31000.0 496000 r=0.034, P=0.760
Hemoglobin (g/dL) 10.547 2.2 19 14.6 r=-0.131, P=0.233
Hematocrit (%) 33.11 5.73 16.4 44.6 r=-0.103, P =0.346
Serum iron (mcg/dL) 115.9 182.48 8.0 947.8 r=-0.055, P=0.619
Total iron binding capacity (pg/dL) 284.28 107.46 3.8 829 r=-0.185, P = 0.091
Ferritin (pg/L) 418.8 237.42 18.0 802 r=0.099, P=0.364
Ky/v* 1.249 0.35 0.46 2.1 r=-0.045, P=0.679
URR 0.64 0.11 0.32 0.98 r=-0.198, P=0.069

BUN, blood urea nitrogen; URR, urea reduction rate; FBS, fasting blood sugar.

* KtV: number used to quantify hemodialysis and peritoneal dialysis treatment adequacy.
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Discussion

Patients on hemodialysis often have gastrointestinal
complications; however, it is unclear whether H. pylori
infection is more than general population in these patients.
Therefore, theaim of this study was to investigate the relative
frequency of H. pylori antibody in hemodialysis patients
and its relationship with demographic and biochemical
factors of hemodialysis patients in a hemodialysis center
in Isfahan.

In general, the results of the present study did not show a
significant relationship between the prevalence of H. pylori

Table 3. Frequency distribution and percentage of positive and negative
results of Helicobacter pylori antibody

Helicobacter pylori Number Percent
Positive (more than 18.8 U/mL) 55 64.7
Negative (18.8 U/mL and less) 30 35.3
Total 85 100

Table 4. Comparison of mean iPTH in patients with and without level of
Helicobacter pylori antibody

Helicobacter Level of PTH (pg/mL)

. Number P value
pylori Mean SD
Positive 58 297.78 322.6 0.012
Negative 27 440.06 108.20 t=57.2

Table 5. Comparison of mean Helicobacter pylori antibody levels based on
primary cause of chronic kidney disease

Background cause Number H:':’;?E::;tzf n}; Il-o)ri
Diabetes 40 81.73 + 106.4
Blood pressure 24 88.25 + 106.9
Diabetes and blood pressure (combined) 5 105.20 = 111.4
Systemic lupus erythematosus 2 53.50 + 41.7
Cholangiocarcinoma and cancer 2 43.0 £ 8.4
Glomerulonephritis and vasculitis 2 126.50 = 164.7
Nephropathy 2 289.5 £ 0.7
Trauma 1 35.0
Proteinuria 1 27.0
Autosomal dominant polycystic kidney

disease 153.0
Unknown 5 54.32 + 66.8
Total 85 87.35 £ 104.1

df =10, P value =0.439.

Table 6. Comparison of mean Helicobacter pylori antibody levels based on
hemodialysis accesses

Helicobacter pylori

Dialysis access Number antibody level P value
Mean SD

Arteriovenous fistula 39 101.93 112.0 0.023

Permcath 46 74.99 96.4 t=1.19

infection in hemodialysis patients and its relationship with
demographic and biochemical factors of hemodialysis
patients.

Other studies have reported conflicting results with the
results of the present study. Based on other studies, the
prevalence of H. pylori infection in patients receiving
CKD, chronic dialysis, or kidney transplant was reported
to be equal or lower compared to subjects with normal
renal function in various populations.

In a systematic review and meta-analysis study, Schein
et al examined H. pylori infection in patients with CKD.
The results of this study showed that, the total prevalence
of H. pylori infection was 48.2% in patients with CKD
and 59.3% in the control group. Pooled analysis showed
a significantly lower prevalence of H. pylori infection in
patients with CKD (versus control group: odds ratio, 0.64;
95% confidence interval, 0.52 to 0.79) (9). The results of
another meta-analysis study also showed that the rate of
H. pylori infection in patients with CKD with and without
dialysis was lower compared to patients without this
disease (10).

The results of our study are consistent with some similar
studies conducted in the past.

In a study, Najafi et al examined the prevalence of H.
pylori in patients with chronic renal failure on dialysis.
According to this study, chronic renal failure and dialysis
do not change the prevalence of H. pylori infection. They
also showed in this study that the prevalence of infection
in all patients was 21.7% (15 patients). Around 80% of
patients had gastrointestinal symptoms while about 21%
of patients with gastrointestinal symptoms were positive
for H. pylori (11).

A study in Japanese adults showed that the prevalence
of H. pylori in patients with renal insufficiency was higher
than the control group at about 70% (12). In subsequent
studies, this difference was gradually reduced and similar
to European and American reports, the prevalence of
infection was reported to be the same in both groups with
and without chronic renal failure (13).

According to current studies, the prevalence of infection
in Japanese adults in dialysis and non-dialysis patients
was not different. In other words, renal function has no
significant effect on the prevalence of H. pylori (14).

In some studies, the prevalence of H. pylori infection
in dialysis patients was lower than the control group. The
study by Jaspersen et al, in adults showed that H. pylori was
positive in 73.5% of adults with normal kidney function,
while the prevalence was 26.6% in dialysis patients.
Additionally, in the study of Yildiz et al, the prevalence
of H. pylori infection was 72.5% in the control group and
65.9% in the dialysis group (15).

In nationwide study of Taiwan, H. pylori infection rate is
lower in peptic ulcer disease patients with CKD and end-
stage renal disease (ESRD) than in those without CKD
(16). On the contrary, recent meta-analysis studies showed
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no relationship between H. pylori infection and CKD or
ESRD.

There are several hypotheses, which support that kidney
disease may reduce H. pylori infection. High level of serum
urea nitrogen can contribute to a decreased gastric acid
secretion and higher gastric pH, which could be the cause
of lower prevalence of H. pylori among CKD (17, 18).

Conclusion

Based on the findings of the present study, mean level
of PTH was significantly different between patients with
H. pylori antibody level of 18.8 U/mL and less, and more
than 18.8 U/mL. Our study showed the lower PTH in
patients with a positive result for H. pylori. No significant
relationship was observed between H. pylori infection with
other demographic and biochemical factors.

Limitations of the study

One of the limitations of the present study was the small
sample size. It is suggested to use more sample size in
other studies and also to use clinical trial and long-term
or follow-up studies.
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