
ABSTRACT
Aim:  Studies have found the association of Helicobacter Pylori (Hp) seropositivity with 
cardiovascular diseases and it has been shown that chronic inflammation with Hp may 
be related to early atherosclerosis.  The aim of this study is to evaluate the relationship 
between Hp positivity detected by endoscopic gastric biopsy and arterial stiffness.
Material and Method: In this cross-sectional study, patients were divided into 2 groups 
as Hp positive (n=48) and Hp negative (n=61) according to endoscopic gastric biopsy 
findings. Augmentation index, arterial stiffness and central blood pressure were measured 
using Pulse wave velocity analysis/Ambulatory blood pressure monitoring in all patients.
Result: Augmentation index was significantly higher in the Hp positive group (p=0.020). There was 
no correlation between central blood pressure and augmentation index and the intensity of Hp 
colonization (p=0.070, r=0.263). However, logistic regression analysis revealed that positive Hp 
(OR: 3.593, 95%CI: 1.341-9,629, p=0.011) was the only variable predictive for an augmentation 
index > 24.9 among variables including, age, BMI, systolic and diastolic blood pressure, central 
blood pressure,  glucose, creatinine, total cholesterol, C-reactive protein, and positive Hp.   
Conclusion: Helicobacter Pylori positive patients with confirmed biopsy have an increased 
arterial stiffness. Moreover, presence of Hp infection is predictive for an increased arterial 
stiffness. Regarding the diversity and frequency of Hp worldwide long term follow up 
studies with larger sample size are needed to elaborate the mechanism of this relationship.
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ÖZ
Amaç: Çalışmalar, Helicobacter Pylori (Hp) seropozitifliğinin kardiyovasküler hastalıklar 
ile ilişkisini bulmuş ve Hp enfeksiyonu sırasında kronik inflamasyonun erken evre 
ateroskleroza neden olduğu gösterilmiştir. Bu çalışmanın amacı, endoskopik mide 
biyopsisi ile saptanan Hp pozitifliği ile ateroskleroz arasındaki ilişkiyi değerlendirmektir. 
Gereç ve Yöntem: Bu kesitsel çalışmada, hastalar endoskopik mide biyopsi 
bulgularına göre Hp pozitif (n=48) ve Hp negatif (n=61) olmak üzere 2 gruba 
ayrılmıştır.  Tüm hastalarda augmentasyon indeksi, arteriyel sertlik ve santral kan 
basıncı Nabız dalga hızı analizi/Ambulatuvar kan basıncı izlemi kullanılarak ölçüldü.
Bulgular: Helicobacter Pylori pozitif grupta augmentasyon indeksi anlamlı olarak daha yüksekti 
(p=0.020). Santral kan basıncı ve augmentasyon indeksi ile Hp kolonizasyonunun yoğunluğu 
arasında hiçbir korelasyon yoktu (p=0.070, r=0.263). Ancak yapılan lojistik regresyon analizine göre 
yaş, BMI, sistolik ve diyastolik kan basıncı, merkezi kan basıncı, glikoz, kreatinin, toplam kolesterol, 
C-reaktif protein ve pozitif Hp faktörleri arasında pozitif Hp’nin 24.9 üzerinde augmentasyon 
indeksini tek ön gördürücü faktör olduğu belirlendi (OR: 3.593, 95%CI: 1.341-9,629, p=0.011). 
Sonuç: Helicobacter Pylori pozitif saptanan hastalarda ateroskleroz ve arteriyel 
sertlik riski artmıştır. Ek olarak Hp pozitifliğinin arteryel sertlik için ön gördürücü 
olduğu izlenmiştir. Hp ile ateroskleroz ilişkinin mekanizmasını detaylandırmak için 
daha büyük örneklem büyüklüğünde uzun vadeli takip çalışmalarına ihtiyaç vardır.
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INTRODUCTION

 Helicobacter Pylori (Hp) is highly prevalent among general population.(1) Hp invades the gastric wall and causes 
various mucosal and systemic diseases.(2) Chronic inflammatory state and inflammatory cytokines throughout the blood 
stream can lead to development of atherosclerosis.(3,4) However, data concerning the role of Hp infection and atherosclerosis 
is controversial.(5-7) A few studies have reported that Hp infection with high blood cytokine levels was associated with 
atherosclerosis.(8,9) This also supports the fact that chronic inflammation during Hp infection may be associated with 
atherosclerosis. Arterial stiffness is one of the major indicators of atherosclerosis and can act as an independent predictor for 
cardiovascular disease and all-cause mortality.(10-12) It can be measured non-invasively utilizing Pulse wave velocity (PWV) 
and Augmentation index (Aix).(13-15)

 This study purposed to investigate the association between Hp infection and arterial stiffness, which is a reliable 
marker of early atherosclerosis, in a study population who underwent upper GIS endoscopy and subsequent endoscopic 
gastric biopsy. 

 MATERIAL and METHODS

 The study was conducted in Health Sciences University Keçiören Education and Research Hospital between January 
2016 and June 2017. Ethics committee approval was obtained from Health Sciences University Keçiören Education and 
Research Hospital with the date 09.03.2016 and the code number is:1006. Written informed consent was obtained from all 
participants. 

 Outpatients with dyspepsia were investigated for having Hp infection and positive cases underwent endoscopy. 
Patients with positive pathology result were enrolled in the study. Patients under the age of 18, with comorbid diseases such 
as hypertension, atherosclerotic heart disease, diabetes, chronic kidney disease, peripheral artery disease, cerebrovascular 
disease, hypothyroidism, hyperthyroidism, hyperlipidemia, malignancy, smoking and/or alcohol use and patients who have 
recently used antibiotics and proton pump inhibitors were excluded. Both verbal and written informed consent was obtained 
from the patients who participated in the study. 

 A control group was also assigned with similar age and baseline demographics. Individuals with no accompanying 
diabetes mellitus, hypertension, atherosclerotic cardiovascular disease, hypothyroidism, hyperthyroidism, hyperlipidemia, 
chronic renal failure, cerebrovascular and peripheric arterial disease, no history of smoking and alcohol, no regular usage 
of any drug and no usage of antibiotics within the last 6 months were assigned to the control group. The endoscopies of all 
control group subjects were also negative for Hp. Patients were divided into two groups as Hp positive and Hp negative. 

 The determination of Hp bacteriae on the luminal mucosal epithelial of gastric wall has been conducted via 
hematoxylin eosin dye on giemza hystochemistry analysis. The gull wing structures were identified as Hp bacteriae on the 
microscope and recorded according to Sydney Classificiation. Blood pressure and arterial stiffness were calculated by using 
Pulse wave velocity analysis (PWA)/Ambulatory blood pressure monitoring (ABPM) in all patients. Participants were placed 
in a quiet room and waited still before the arterial stiffness measurement procedure. Brachial blood pressure measurement 
was performed with the Mobil-O-Graph PWA/ABPM (I.E.M. GmBH, Stolberg, Germany) device, which was approved by 
BHS and ESR and whose reliability studies were conducted in terms of Pulse wave analysis (PWA). A total of 4 pulse wave 
velocity analyzes were performed from the patients. Pulse, pulse pressure (PP), diastolic blood pressure (DBP), systolic blood 
pressure (SBP),  mean blood pressure (MBP),  central diastolic blood pressure (c)DBP, central systolic blood pressure (c)SBP, 
central pulse pressure (c)PP, cardiac output (CO), body surface, peripheral vascular resistance, cardiac index, augmentation 
pressure (AP), augmentation index (Aix @75) arranged according to the pulse rate of 75 beats/minute and the pulse wave 
velocity data were obtained. The data have been transferred to the software program for offline analysis. 

 Statistical analysis

 Statistical analyses were conducted via SPSS-15 program. Kolmogorov Smirnov test was performed for compliance 
with normal distribution. Discrete variables were expressed as % and continuous variables as mean ± standard deviation. 
Mann Whitney U test was utilized for continuous variables in comparison of groups with and without Hp positivity. Chi-square 
test was applied to compare discrete variables. Sperman’s correlation coefficient was used for correlation comparison of age, 
BMI, SBP, DBP, OCD, central diastolic blood pressure (c)DBP ve central systolic blood pressure (c)SBP. Logistic regression 
analysis was performed to identify the contributors for an increased augmentation index.  A p value of<0.05 was considered 
as statistically significant. 

RESULTS 

 A total of 109 patients (n=48 Hp positive and n=61 Hp negative) were enrolled in the study (mean age 36.9 ± 7.5, 
39.4 % male). Demographic features of the subjects with and without Hp infection were similar. The (c)SBP and (c)DBP 
measurements, peripheral resistance, PWV and augmentation pressure values   of the two groups were also similar (Table-1). 
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 The augmentation index of the Hp (+) group was significantly higher than that of the Hp (-) patients (27(1-47) vs. 
21.5(4-50, p=0.020). We have elaborated the Hp intensity of the Hp positive group: Hp intensity 1 had a density frequency of 
35.4%, Hp intensity 2 had a density frequency of 39.6% and Hp intensity 3 had a density frequency of 25.0%. No significant 
difference was found between the groups with Hp intensity 1, 2 and 3 in terms of augmentation index (25.9±8.9, 29.2±12.9 
and 25.4±10.5, p=0.389). 

 No significant correlation was found between augmentation index and age, BMI, SBP, DBP, OCD, central SBP and 
central DBP in the Hp (+) group (p=0.969, r=-0.004, p=0.769, r=0.043, p=0.070, r=0.264, p=0.280, r=0.159, p=0.164, r=0.204, 
p=0.070, r=0.263, p=0.601, r=0.077, respectively).

 The mean augmentation index of the whole study population was 24.9 ± 6.2.  20 of hte study subjects had an  
augmentation index > 24.9. Logistic regression analysis revealed that  positive Hp (OR: 3.593, 95%CI: 1.341-9,629, p=0.011) 
was the only variable predictive for an  augmentation index > 24.9 among variables including, age, BMI, systolic and diastolic 
blood pressure, central blood pressure,  glucose, creatinine, total cholesterol, C-reactive protein, and positive Hp.

DISCUSSION 

 Helicobacter pylori is a spiral-shaped gram-negative bacteria that naturally colonizes in the gastricepithelial wall. 
The prevalence of Hp infection rate is relatively high in Turkey as Hp infection is more common in developing countries.
(16) The bacteriae is usually  acquired during childhood and the infection is generaly asymptomatic. Hp not only results 
in several  gastroduodenal pathologies by producing acute inflammation, but it also causes several systemic diseases by 
the release of various inflammatory cytokines.(8,17) According to previous data Hp may play a role in the pathogenesis of 
atherosclerosis. Published data from Japan elaborated that Hp seropositivity has a significant correlation with coronary heart 
disease.(18) This relationship was more common in patients under 55 years of age. Hp infection may trigger the initiation 
and progression of atherosclerosis and is a risk factor for cerebrovascular and cardiovascular diseases.(9,19,20) During the 
brachial-ankle pulse wave velocity (PWV), it was found that Hp seropositivity was associated with high levels of CRP, which is 
an early marker for atherosclerosis.(21)  Adachi et al. showed that carotid-femoral PWV was higher in young people with Hp 
seropositivity in their study. 

 The non-invasive evaluation of arterial stiffness measuring the ankle brachial index (ABI) and the brachial-ankle 
PWV, showed that the degree of arterial stiffness was higher in Hp positive young cases than in Hp negative young cases but 
no difference was observed in elderly individuals.(21) It was also denoted that there was a significant association between Hp 
seropositivity and arterial stiffness measured by the cardio-ankle vascular index (CAVI) in healthy asymptomatic individuals.
(22) These findings suggest that Hp infection may contribute to the development of early stage of atherosclerosis which is 
indicated by arterial stiffness. 

 In this study, our findings indicate that Hp seropositive individuals have increased arterial stiffness compared to 
Hp seronegative counterparts. Moreover, Hp seropositivity may be a significant predictor for an increased arterial stiffness, 
which is an indicator for atherosclerotic vascular disease. Although the exact mechanism underlying the role of H Hp infection 
in the course of arterial stiffness and atherosclerosis is unclear, the inflammatory process contributing in the development of 
atherosclerotic vascular disease appears the most popular theory. The concentration of certain inflammatory markers such 
as tumor necrosis factor, interleukin-6, interleukin-8, serum CRP and fibrinogen have been shown to increase in Hp infection.
(23,24) In addition to the inflammatory state presenting during the Hp infection, antioxidants are reduced in patients with Hp 
infection.(25) On the other hand, a number of studies report an association between Hp infection and dyslipidemia, which 

n=61 Hp (-) n=48 Hp (+) p

Age 35(18-63) 39(21-78) 0.363

Body Mass Index 25.6(17.8-34.3) 26.4(15.8-32.9) 0.378

Systolic Blood Pressure 118(96-133) 123(91-135) 0.170

Diastolic Blood Pressure 81(49-92) 85(51-95) 0.060

Mean Blood Pressure 92(72-116) 98(76-129) 0.109

Central Systolic Blood Pressure 109(80-129) 113(85-131) 0.086

Central Diastolic Blood Pressure 74(56-101) 80(62-129) 0.146

Peripheral Resistance 1.18(0.80-1.39) 1.19(0.80-1.42) 0.523

Augmentation Pressure 6(2-80) 5(1-112) 0.709

Augmentation Index 21.5(4-50) 27(1-47) 0.020*

Pulse Wave Velocity 5.6(4.3-9.8) 5.7(4.2-10.5) 0.488

Sex(F,%) %59.0 %60.4 0.982

Table1: Demographic properties of groups with Helicobacter Pylori (+) and Helicobacter Pylori  (-), blood pressure values and 
comparison of arterial stifness parameters
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can further contribute to the development of atherosclerotic vascular disease. All these data support that Hp infection may 
precipitate atherosclerosis through inflammatory pathways, reduced antioxidants and dyslipidemia.

 Arterial stiffness is defined as the stability, resistance and compliance of the vascular wall. It depends on the balance 
of collagen and elastin, which are the basic proteins of the vascular wall. Disruption of this balance due to biochemical reasons 
such as mechanical and inflammatory processes (increased vascular luminal pressure) results in excessive production of 
collagen and elastin destruction. This situation contributes to arterial stiffness by decreasing the compliance and increasing 
in vascular resistance.(26) 

 Increased arterial stiffness is an indicator of both progressive hypertension and future hypertension and at the 
same time, it is associated with peripheral arterial disease, ischemic or hemorrhagic stroke, impaired cognitive function, 
renal glomerular damage (increase in proteinuria and loss of kidney function).(27-30) Arterial stiffness, an early marker of 
systemic atherosclerosis, is an independent indicator of cardiovascular events and all-cause mortality, can be measured in 
several ways. Pulse wave velocity (PWV) is a simple, non-invasive and easy method used to measure arterial stiffness.(31) 

 It has been published in many articles that Hp infection is a risk factor for the development of cardiovascular 
diseases in healthy populations.(5-7,10) According to a study conducted in South Korea, Hp infected(confirmed by biopsy)
patients had significantly higher arterial stiffness.(32,33) Multiple linear regression analysis showed that Hp infection was 
positively correlated with ba PWV. In our study, we have also diagnosed the Hp pathology by gastroduodenal biopsy. However, 
there was no significant relationship between Hp intensity in biopsy and atherosclerosis. This situation may be related with 
the low sample size. Serological tests are used frequently in the diagnosis of Hp infection as they are cost-effective and easy 
to access, but have a high negative predictive value. It may maintain its positivity for a few years after Hp eradication. For this 
reason, detecting Hp positivity by endoscopic gastric biopsy is a more reliable than serologic way.

 The most important limitation of this study is the relatively small patient population. Due to its cross-sectional 
design, sufficient interpretation cannot be made regarding the mechanism of the relationship between Hp positivity and 
atherosclerosis. In addition, the fact that various factors that may affect arterial stiffness (such as comorbidities) were not 
examined in our study may have caused erroneous interpretation of the results.

 On the other hand, the strength of this study lies beneath the fact that the patients with Hp positivity had been 
detected by histologic examination of endoscopic gastric biopsy specimens, not using a serological method.

CONCLUSION

  Hp positive patients with confirmed biopsy have increased arterial stiffness. Moreover, Hp seropositivity may 
predict an increased arterial stiffness. Regarding the diversity and frequency of Hp worldwide long term follow up studies 
with larger sample size are needed to elaborate the mechanism of this relationship.
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