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Materials and Methods	

Patients
This prospective cohort study enrolled all consecu-

tive patients referred to the Endoscopy Department of 
the University General Hospital of Alexandroupolis from 
January 2017 to December 2019. We specifically includ-
ed only patients naïve to H. pylori treatment (Table 1). 
Patients were excluded if under 18 years of age or had 
received antibiotics or proton pump inhibitors (PPI) in 
the previous three months. 

A written and signed informed consent was obtained 
from all participants. The protocol was approved by the 
Ethics Committee of University General Hospital of Al-
exandroupolis (decision No 35, date: 3/6/2015).

Biopsies collection and rapid urease test
All patients underwent an upper gastrointestinal en-

doscopy performed by an Olympus Exera Video Gastro-
intestinal Endoscope (Olympus, Tokyo, Japan). We ob-
tained two sets of biopsies from the gastric antrum and 
the corpus. Both biopsies (from antrum and corpus) were 
used to increase diagnostic accuracy. Samples were ini-
tially tested for the presence of urease with the use of a 
rapid urease test (Pronto Dry, Gastrex, Gilly Lès Cîteaux, 
France). Due to rapid urease tests’ high sensitivity and 
specificity, only urease positive samples were further 
processed for DNA extraction17-21.

DNA extraction
Biopsies were placed in 1.5 ml Eppendorf tubes (Ep-

pendorf AG, Hamburg, Germany) with saline solution 
and transferred to the Microbiology Department. DNA 
was extracted using the NucleoSpin Tissue Genomic 
DNA Purification kit (Macherey-Nagel, Duren, Germa-

ny) according to the manufacturer’s instructions (briefly 
described below). Initially, biopsies were cut into small 
pieces, placed in 1.5 ml sterilized tubes, and suspended 
in 180 μL of T1 buffer and 25 μL proteinase K. The mix-
ture was incubated at 56 °C for 1-3 hours (pre-lyse). After 
that, 200 μL of B3 buffer was added, and samples were 
incubated at 70 °C for ten minutes (Lyse). In the next 
step, we added 210 μL of 96-100 % cold ethanol (adjust 
DNA binding conditions). The supernatant was collected 
after centrifugation at 11,000 ×g for one minute (Bind 
DNA). The DNA pellet was washed two times (first 
wash with 500 μL BW buffer and second wash 600 μL 
B5 buffer) and centrifuged at 11,000 × g for one min-
ute (wash silica membrane). Next, the silica membrane 
was dried by centrifugation at 11,000 × g for one minute 
(Dry silica membrane). After that, 100 μL BE buffer was 
added, incubated at 70 °C for one minute, and centri-
fuged at 11,000 × g (for one minute). DNA concentration 
was checked with the NanoDrop 2000UV-Vis Spectro-
photometer (Thermo Scientific, Wilmington, Delaware, 
USA) and stored at -20 oC until used.

Real-time PCR
DNA was amplified for the 23SrRNA gene by a method 

primarily described by Oleastro et al. It is a real-time poly-
merase chain reaction (PCR) used to detect H. pylori and 
associated gene mutations of clarithromycin resistance 
(A2142C, A2142G, and A2143G), at the same time. This as-
say included amplifying a 267 bp fragment of the 23S rRNA 
gene by probe hybridization and thermal analysis by FRET 
(fluorescence resonance energy transfer) technology using 
the Roche LightCycler (Roche, Basel, Switzerland)22,23. The 
LightCycler was tuned according to the following protocol: 
First Denaturation at 95 οC for 10 min, followed by Prolif-
eration (45 cycles: 95 ο C for 0 sec, 60 ο C for 10 sec, 72 οC 
for 17 sec), then Melting curve (95 °C for 0 sec and 45 °C 
for 30 sec at temperature transition rate of 20 °C/s; 85 °C at 
a rate of 0.1 °C/s), and finally Cooling (40 °C for 30 sec). 
Four different melting curves with melting temperatures 
(Tm) of approximately 54.11 °C for mutations A2142G and 
A2143G, 56.29 °C for A2142C, and 61.6 °C for the wild 
type of strain, were produced by the melting curve analysis 
of DNA from the positive control strains. 

Statistical Analysis
A generalized linear model was used to assess the 

potential independent correlation of gender and age ≥60 
(dependent variables/predictors) with H. pylori resistance 
(independent variable) in the presence of various symp-
toms as gastroesophageal reflux disease (GERD), dys-
pepsia, epigastric pain, anemia, and others (covariates). 
Medians are accompanied by their interquartile range 
(IQR), percentages are provided with their 95 % confi-
dence intervals, and all numerical values are given with 
at least two decimals. The level of statistical significance 
was set at 0.05. The IBM SPSS Statistics for Windows, 
Version 26.0 (IBM Corp., Armonk, NY, USA) was used 
for statistical analysis. The MedCalc® Statistical Soft-

Table 1: The demographic and clinical characteristics of the 
study’s 130 patients referred for dyspeptic complaints and 
underwent an upper gastrointestinal endoscopy.

Characteristic n (%)
Age
<40 15 (12)
40-59 71 (54)
≥60 44 (34)
Gender
Men 58 (44)
Women 72 (56)
Symptoms*
Anemia 12 (9)
Epigastric pain 35 (27)
Gastroesophageal reflux 33 (25)
Functional dyspepsia symptoms** 23 (18)
Other*** 32 (25)

Characteristics are presented as number and percentage in brack-
ets, *: Five patients presented with more than one symptom, **: 
Post prandial burning or pain in upper gastrointestinal tract, nausea, 
bloating, belching), ***: Bleeding from upper gastrointestinal tract, 
Dysphagia/odynophagia, Chronic HBV infection, etc.


