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ABSTRACT
Introduction: The aim of this study was to investigate the relationship between Helicobacter pylori occurrence and, Cytotoxinassociated gene A (CagA) seropositivity with hemodialysis (HD) duration, Serum C-reactive protein (CRP) and hemogram parameters
in hemodialysis patients.
Materials and Methods: This study included 165 prevalent HD patients. Blood samples were collected before dialysis treatment of the
patients. The samples were then centrifuged at 1500 x g for 10 min. immediately after collection. The presence of serum IgG antibody
for H. pylori was determined using commercial ELISA kits. Serum anti-CagA IgG antibody of H. pylori positive patients was determined
by ELISA method using commercial ELISA kits. CRP levels were measured by nephelometric method, and hemogram parameters were
analyzed using fully automated hematology analyzer.
Results: We found that the CRP levels of the patients having H. pylori were significantly high. However, there was no significant difference between CRP levels of long-term hemodialysis (LTHD) and short -term hemodialysis (STHD) patients. The possibility of being
seropositive of CagA for STHD patients having H. pylori was found to be 2.3 times higher than that of LTHD patients. In addition to
that, the periodicity of gastrointestinal (GI) bleeding was significantly high in STHD patients.
Conclusion: In conclusion, we found no relationship between dialysis duration and H. pylori prevalence. However, we observed significantly higher odds ratio for CagA seropositivity in patients receiving STHD. These findings suggest that longer dialysis treatment can
cause improving effects on H. pylori virulence. Further studies are needed to verify these findings.
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Giriş: Bu çalışmanın amacı, hemodiyaliz hastalarında Helicobacter pylori oluşumu ve CagA seropozitifliğinin hemodiyaliz (HD) süresi,
Serum C-reaktif protein (CRP) ve hemogram parametreleri arasındaki ilişkiyi araştırmaktır.
Materyal ve Metod: Bu çalışmaya 165 yaygın HD hastası dahil edildi. Hastaların diyaliz tedavisinden önce kan örnekleri alındı.
Numuneler daha sonra vakit kaybetmeden 10 dakika 1500 x g’de santrifüjlendi. H. pylori için serum IgG antikorunun varlığı ticari ELISA
kitleri kullanılarak belirlenmiştir. H. pylori pozitif hastaların serum anti-CagA IgG antikoru, ticari ELISA kitleri kullanılarak ELISA yöntemi
ile belirlenmiştir. CRP düzeyleri nefelometrik yöntemle ve hemogram parametreleri ise tam otomatik hematoloji analizörü kullanılarak
analiz edildi.
Bulgular: H. pylori pozitif hastaların CRP düzeylerinin anlamlı derecede yüksek olduğunu bulduk. Bununla birlikte uzun dönem hemodiyaliz (UDHD) ve kısa dönem hemodiyaliz (KDHD) hastalarının CRP düzeyleri arasında anlamlı bir fark yoktu. H. pylori pozitif olan KDHD
hastalarında CagA’nın seropozitif olma olasılığı, UDHD hastalarından 2.3 kat daha fazla bulunmuştur. Buna ek olarak gastrointestinal
kanamasının periyodikliği KDHD hastalarında anlamlı derecede yüksekti.
Sonuç: Sonuç olarak diyaliz süresi ile H. pylori prevalansı arasında bir ilişki bulamadık. Bununla birlikte, KDHD alan hastalarda CagA
seropozitifliği için anlamlı olarak daha yüksek olasılık oranı gözlemledik. Bu bulgular, daha uzun diyaliz tedavisinin H. pylori virülansı
üzerinde iyileştirici etkilere neden olabileceğini düşündürmektedir. Bu bulguları doğrulamak için daha fazla çalışmaya ihtiyaç vardır.
Anahtar Kelimeler: Helicobacter pylori; Hemodiyaliz; CagA

INTRODUCTION
The incidence of chronic kidney disease (CKD)
is a widespread and significant health problem
that has increased rapidly and caused the death of
more than one million people worldwide[1]. CKD
is caused by chronic diseases such as diabetes,
hypertension and renal parenchymal disease[2,3]
and characterized as the fluid-solute imbalance
due to a decrease in glomerular filtration rate
(GFR). Another important clinical manifestation is
increased gastrointestinal lesions including peptic
ulcus, gastritis, gastric adenoma and perforation
caused by Helicobacter pylori infection[4,5]. It has
been reported that the prevalence of H. pylori is
increased in uremic patients compared to the healthy population[6]. The increase in uremic toxins
and oxidative stress due to the decrease in GFR
is known to pave the way for the formation of
chronic inflammation and immunodeficiency, whi-

384

ch causes inclination to H. pylori infection[7]. Increased ammonia in these patients facilitates the
survival of H. pylori[8]. However, the underlying
mechanism is still unclear[9].
H. pylori virulence is gaining importance as
another contributing factor for gastric lesions in
these patients[5]. H. pylori produces many virulence factors; “cytotoxin-associated gene A (cagA)”
is one of them. This gene encodes a 121-145
kDa immuno-dominant protein (CagA) that, when
injected into the gastric epithelial cell cytoplasm, interacts with host cell proteins, inducing
cell morphological changes and pro-inflammatory
and mitogenic responses[10]. The presence of
the CagA gene is an important marker for most
virulent strains associated with peptic ulcer, atrophic gastritis and adenocarcinoma. The CagA
gene is associated with more serious clinical
consequences of the cag pathogenicity island and
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other genes on the island. These factors are also
used as epidemiological markers. CagA plays a
role in determining the clinical outcome of infections[10]. However, it has been reported that patients colonized by CagA-containing strains have
more severe gastric inflammation[6]. On the other
hand, these genes encode for CagA proteins,
which stimulate anti-body formation in infected
patients[11]. Serologic testing for these antibodies
has been found to be a sensitive method for detecting infection with cagA-positive strains[12]. In
a study, the sensitivity of IgG anti-CagA antibody
in identifying patients with cagA-positive strains
has been found as 97.67%[13]. In another study,
cagA IgG antibodies titer has been found to be
associated with persistence of H. pylori infection[14]. In the literature, there are studies showing
the prevalence of H. pylori in CKD patients, but
conflicting results are reported. Some results have
shown that the occurrence of H. pylori is increased in some studies[15,16]; however, some other
reports show a decrease in the occurrence of H.
pylori[17,18]. There are many studies investigating
the relationship between H. pylori positivity and
duration of dialysis, but there is no study between
CagA seropositivity and dialysis duration.
In this study, we aimed to investigate the relationship between H. pylori occurrence and CagA
seropositivity with hemodialysis (HD) duration and
laboratory parameters in hemodialysis patients.
MATERIALS and METHODS
The study included 165 HD patients. Patients
were arbitrarily divided into two groups depending on the duration of HD treatment: group
1 is composed of short-term HD (STHD), receiving less or equal of 36 months of treatment;
group 2 is constituted of long-term HD (LTHD),
receiving more than 36 months of treatment.
Demographic and clinical data including frequency of gastrointestinal bleeding of the patients
obtained from the patient files and laboratory
information system and the duration of dialysis
were recorded. Fasting venous blood samples
were collected into 8.5 mL BD Vacutainer SST II
Advance tubes (Becton, Dickinson & Co, Franklin
Lakes, NJ) from all patients and centrifuged at
1500 x g for 10 min. immediately after collection. Patient sera were stored in the freezer at
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-80°C. The presence of serum IgG and anti-CagA IgG antibody for H. pylori was determined
using commercial ELISA kits (DIA.PRO, Italy and
NovaTec, Helg 0220, Gemany, respectively). Diagnostic performance of H. pylori kits; sensitivity
and specifity are 98.1% and 93.0%, respectively.
Intra-assay CV is < 7.2 and inter-assay CV is <
6.5%. For CagA; Sensitivity and spasticity are >
98% and reproducibility is ranging 4-20%. Serum
total protein, albumin, blood urea nitrogen (BUN),
creatinine and phosphorus levels were measured
by spectrophotometric method and sodium and
potassium levels by ISE method in the routine auto analyzer (Siemens Advia, USA). Serum
C-reactive protein (CRP) levels were assayed by
nephelometric method (Siemens BN II, Germany).
Whole blood samples were collected by EDTA
containing tubes and were measured by complete
blood count analyzer (Mindray BC-6800, China).
Medical consent was obtained from the patients
included into the study in accordance with the
Helsinki Ethical Issues Declaration.
The institutional Ethics Committee of Hatay
Mustafa Kemal University approved the study
(protocol number: 1003201605).
Statistics
Analysis of the study data was carried out
using SPSS (IBM, USA) for Windows, version
21. Data normality was examined with the Kolmogorov-Smirnov test. Qualitative data were evaluated using the Chi-square test and quantitative
data were tested utilizing the Kruskal-Wallis and
Mann-Whitney U test. Values of p< 0.05 were
regarded as statistically significant.
RESULTS
A total of 165 adult patients, including 93
(56%) males and 72 (44%) females with a mean
age of 60.7 ± 12.2 years were included in the
study. Average duration of HD treatments for
patients with both STHD and LTHD were calculated to be respectively 18.6 ± 10.4 months and
91.6 ± 41.1 months. Clinical and demographic
characteristics of patients having both STHD and
LTHD treatments groups were shown in Table
1. The most frequent underlying disease was
diabetes mellitus (Table 1). We found that the
total number of patients with H. pylori was
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Table 1. Demographic and clinical characteristics of the patients based on duration on hemodialysis
Short term Hemodialysis
(n= 53)
Female/male

Long term Hemodialysis
(n= 112)

p

28/25

43/69

0.080

61.30 ± 13.95

60.44 ± 11.28

0.673

Dyspepsia (n, %)

8 (15%)

28 (25%)

0.1503

Gastrointestinal bleeding (n, %)

15 (28%)

14 (13%)

0.0128

Diabetes mellitus (n, %)

31 (58.5%)

47 (41.9%)

0.0295

Hypertension (n, %)

10 (18.8%)

23 (20.5%)

0.2042

Polycystic kidney (n, %)

3 (5.7%)

3 (2.7%)

0.3394

Other (n, %)

9 (16.9%)

39 (34.8%)

0.1508

Age (years) (mean ± sd)

STHD ≤ 36 months; LTHD > 36 months P< 0.05 is significant.

Table 2. The effect of hemodialysis duration on prevalence of H. pylori infection

H. pylori (+)
H. pylori (-)
H. pylori (+)-

CagA(+)1

H. pylori (+)- CagA(-)

Short-term Hemodialysis
(n= 53)

Long term Hemodialysis
(n= 112)

OR

CI (95%)

p

31 (%58)

70 (%63)

1.16

0.6-2.24

0.654

22 (%42)

42 (%38)
2.28

1.02-5.11

0.043

14/31 (%45)

21/70 (%30)

17/31 (%55)

50/70 (%71)

P< 0.05 is significant 1: CagA seropositivity.

101 (61%). In addition, CagA seropositivity was
found in 35 (34.7%) of the 101 patients with
H. pylori. The possibility of CagA seropositivity
for STHD patients was found to be 2.3 times
higher than that of LTHD patients (p= 0.043,
Table 2). In this study, we also found that the
CRP levels of the patients with H. pylori were
higher than those of the patients without H.
pylori (p= 0.004, Table 4). However, there was
no significant difference between CRP levels of
LTHD and STHD patients (p= 0.901, Table 3).
In addition to that, the periodicity of GIS bleeding was significantly high in the STHD patients
(p= 0.013, Table 4).
DISCUSSION
There are no other reports in the literature
investigating the relationship between incidence
of H. pylori and CagA seropositivity with dialysis
duration and inflammation parameters for chronic
kidney disease (CKD) patients receiving hemodialysis treatment. In this study, we found that the
patients with H. pylori have significantly higher
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serum CRP levels than the patients without H.
pylori. However, dialysis duration had no effect
on CRP levels. The possibility of CagA seropositivity for STHD patients was found to be 2.28
times higher than that of LTHD patients. In
addition to that, the periodicity of GIS bleeding
was significantly high in the STHD patients.
In the literature, there are conflicting results
in terms of H. pylori prevalence in HD patients.
Some studies have reported high incidence of H.
pylori in HD patients (n= 151, 64.9%)[16]. They
suggested that this high level could be caused
by the demographic and clinical characteristic
differences of the patients. In other studies, the
incidence of H. pylori has been reported to be
low (n= 51, 27.5%) or steady (n= 127, 60%) in
HD patients[17-19]. They suggested that urea and
nitrogen levels in gastric secretions of dialysis patients were higher than normal patients and this
high level could inhibit the increase of H. pylori
in the stomach[20]. Some others speculated that
H. pylori could be abolished by using antibiotic
therapy in the first stage of treatment[21].
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Table 3. Laboratory parameters of the patients based on hemodialysis duration
Laboratory tests*
BUN (mg/dL)

Short term Hemodialysis
(n= 53)

Long term Hemodialysis
(n= 112)

p

65.8 ± 15.9

70.10 ± 16.03

0.121

Creatinine (mg/dL)

8.5 ± 2.5

9.17 ± 2.50

0.137

HgB (g/dL)

10.7 ± 1.8

11.5 ± 1.3

0.012

Total protein (g/dL)

6.9 ± 0.6

6.78 ± 0.46

0.206

Albumin (g/dL)

3.9 ± 0.4

3.89 ± 0.36

0.315

139.3 ± 2.7

138.20 ± 3.62

0.037

Potassium (mmol/L)

5.6 ± 0.9

5.82 ± 0.91

0.324

Calcium (mg/dL)

8.6 ± 0.8

8.55 ± 0.67

0.933

Phosphorus (mg/dL)

5.2 ± 1.4

5.42 ± 1.32

0.280

10.3 (0.6; 29.4)

7.0 (0.4; 45.3)

0.901

7.69 ± 2.03

7.49 ± 2.44

0.596

3.97 ± 0.72

3.86 ± 0.64

0.342

90.58 ± 7.97

90.59 ± 8.72

0.995

Sodium (mmol/L)

CRP (mg/L) median (min;max)
WBC (103/µL)
RBC

(106/µL)

MCV (fL)
RDW+CV

15.44 ± 1.52

17.02 ± 16.04

0.333

Gran (%)

62.76 ± 10.16

66.18 ± 47.87

0.495

Lym (%)

23.47 ± 7.35

24.78 ± 7.13

0.293

Mono (%)

8.54 ± 2.93

9.10 ± 3.19

0.281

Eos (%)

4.95 ± 4.10

4.50 ± 3.22

0.494

Baso (%)

0.20 ± 0.15

0.21 ± 0.17

0.516

Gran/lym

3.06 ± 1.36

2.84 ± 1.51

0.372

P< 0.05 is significant,*all samples were collected before dialysis.

In the present study, the incidence of H. pylori for the patients receiving HD treatment was
found to be 61 percent and this result is consistent with the previously reported results from
this region by Nagiyev et al.[19]. We also found
higher CRP levels in patients with H. pylori
infection [10.3 (0.6; 29.4)] but no significant difference between CRP levels of LTHD and STHD
patients (p= 0.901). CRP is a well-known inflammatory cytokine and expected to be increased in
patients with CKD. The relationship between H.
pylori and HD duration was also evaluated in the
literature. Nakajima et al. have reported that the
incidence of H. pylori after receiving two years
or more HD treatment is shown to have significantly decreased[22]. However, a limited number
of studies have shown that the incidence of H.
pylori significantly increases with the duration of
HD treatment[6,16]. Rasmi et al. have shown that
the incidence of H. pylori in patients (n= 151)

FLORA 2020;25(3):383-390

receiving long-term hemodialysis treatment (LTHD)
is significantly high compared to patients receiving short-term hemodialysis treatment (STHD)[6].
Li and Chen, in their meta-analysis study, have
reviewed fourteen studies involving 2087 dialysis
patients, 815 of them were H. pylori positive,
1272 of them were H. pylori negative. They
analyzed quantitative and qualitative data and they
found that H. pylori infection rate was negatively
correlated with accumulative dialysis time, and
methods of H. pylori detection did not influence
the association between H. pylori infection and
accumulative dialysis time[23]. In another meta-analysis study, Gu et al. have determined that
those who underwent dialysis longer than four
years indeed showed a significantly lower rate of
H. pylori infection (p< 0.00001) than those with
normal renal function, while it is another story
when it comes to those who endured dialysis
duration shorter than four years (p= 0.27) with
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Table 4. Laboratory parameters of the patients based on H. pylori infection
H. pylori (+) (n= 101)
Laboratory parameters
BUN (mg/dL)

H. pylori (-) (n= 64)

Mean ± SD

Mean ± SD

66.69 ± 16.26

71.77 ± 15.4

p
0.055

Creatinine (mg/dL)

8.73 ± 2.45

9.30 ± 2.62

0.182

Total protein (g/dL)

6.85 ± 0.52

6.77 ± 0.46

0.318

Albumin (g/dL)

3.92 ± 0.36

3.88 ± 0.41

0.585

138.51 ± 3.31

138.67 ± 3.50

0.777

5.73 ± 0.89

5.80 ± 1.01

0.687

Sodium (mmol/L)
Potassium( mmol/L)
Calcium (mg/dL)

8.58 ± 0.71

8.53 ± 0.72

0.723

Phosphorus (mg/dL)

5.21 ± 1.25

5.50 ± 1.52

0.233

10.3 (0.46; 45.34)

4.8 (0.40; 39.49)

0.004

7.75 ± 2.49

7.28 ± 1.97

0.223

CRP (mg/L)* median (min;max)
WBC (cellsx109/L)
RBC

3.90 ± 0.70

3.89 ± 0.62

0.932

MCV

90.22 ± 9.19

91.18 ± 7.15

0.475

Rdw (%CV)

17.33 ± 16.61

15.13 ± 1.25

0.206

Gran#

4.81 ± 1.82

4.53 ± 1.60

0.324

lym#

1.83 ± 0.75

1.73 ± 0.52

0.308

mono#

0.69 ± 0.34

0.61 ± 0.17

0.070

eos#

0.34 ± 0.30

0.38 ± 0.29

0.410

baso#

0.013 ± 0.010

0.019 ± 0.013

0.006

2.99 ± 1.59

2.80 ± 1.22

0.415

Gran/lym
P< 0.05 is significant.

no difference in H. pylori infection rate between
the two groups[24]. They found that a few studies
have shown that H. pylori positive patients required a significantly shorter course of dialysis than
uninfected patients. Among the included studies,
some studies evaluated the relationship between
H. pylori status and duration of dialysis. However,
no statistical significance was observed between
H. pylori negative and H. pylori positive patients.
The weighted mean difference between these studies was 4.56 (95% CI: –1.55–10.67, p= 0.14).
According to subgroup analysis, dialysis treatments
for more than 4 year appear to have a protective
effect against H. pylori infection. In our study,
there was no significant difference detected for
the incidence of H. pylori between the patients
receiving LTHD and STHD. However, the incidence of CagA seropositivity in patients with
H. pylori infection was found to be 2.3 times
higher for the STHD group compared to LTHD
(p= 0.043). It is well known that the presence
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of the CagA gene has been associated with the
high-level inflammation causing the development
of severe gastrointestinal diseases such as peptic
ulcer disease and gastric cancer[25]. Our results
suggested that long term dialysis treatment decreased effect on CagA seropositivity and caused
improving effect on H. pylori virulence in patients
with CKD. We also found that patients receiving STHD were significantly high GI bleeding
incidence compared to patients receiving LTHD
(p= 0.013). This result was also consisted with
the higher incidence of CagA seropositivity in
STHD group. Since GI bleeding is more common
in patients with CKD and multiple factors may be
effective in the formation of this situation such
as uremic medium, simultaneous drug use, ulcers
and using heparin for anticoagulation during dialysis session[26]. The role of CagA seropositivity
for patients with CKD in GI bleeding is not
fully understood up to now. Stack et al. have
reported that CagA seropositivity patients with H.
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pylori have a higher risk of GI bleeding[27]. On
the other hand, other researchers have reported
that they did not see any significant difference in
terms of GI bleeding in CagA seropositivity patients with H. pylori. These differences may due
to selection criteria and the small sample size of
the patients[28,29].
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