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Helicobacter pylori (H. pylori) plays an important role in the pathogenesis of the upper gastrointestinal tract diseases in both
children and adult§he aim of this paper was to assess tHeréifices between the clinical course of the disease in children

and adultsThis paper also presents an analysis of clinical symptoms, endoscopic and histopathologicalHingyas,

cagAand vacAgenotypes rates and analysis of the sensitivity of these strains to antibiotics in the Polish population, with
possible practical and therapeutic implicatioffse multicenter study on the frequencyHbfpylori infections assessed by

the presence of antibodies in 1gG class aghingylori in serum was conducted in the years 2002 and Zb@3study group

included 6565 children and adults, in 3827 of whom antibodies levels were above 24Tbénasluthors analyzed clinical
andendoscopic symptoms and in some patients Mitbylori seropositivity also histopathological changes, and cagh
vacAgenes. Sensitivity dfl. pylori strains to antibiotics were also analyzedfédd@nces between the frequency of infection
between children and adults were determined. Endoscopic examination in adults revealed more frequent cases of gastropathy
(P=0.003) and erosive gastritis (P=0.001), and in children-thick mucosal folds (P<0.0001). Histopathological examinations
carried out in adults have revealed atrophic gastritis and intestinal metaplasia. In children, cagA(+)s1m1 was observed more
frequently than in adults (34.0% versus 23.1%; P=0.02) contrary to cagA(—)s2m2 which occurred more frequently in adults
(27.1% versus 14.0%; P=0.003). Nieef of the infection on nausea, regjtation, vomiting, heartburn, and abdominal pain

in children was detected. Howeyadults infected witld. pylori suffered from more frequent episodes of heartburn and
abdominal painThe H. pylori strain exhibited a high resistance to metronidazole (higher in adults: 41.7% versus 27.4%;
P=0.002), and to clarithromycin (higher in children: 20.2% versus 15.4%; P>0.05), and dual resistance to metronidazole and
clarithromycin (higher in children: 9.9% versus 8.4%; P>0.05). Resistance lof gytori to amoxicillin and tetracycline

was not detectedhe conducted study indicated clinicalfeliences in thél. pylori infection in children and adultdmong

the differences in children, especially the more frequent infections by the cagA(+)s1lm1/m2 strain could have an influence
on further consequences of the infectibine obtained results could be useful in therapeutic decisions.
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INTRODUCTION have demonstrated a high rate-bfpylori seroprevalence in both
children and adults. In children aged 6 month to 18 \egpgiori
Héelicobacter pylori (H. pylori) infection is widespread all over seroprevalence rate was 32% and in adults aged 19 to 89 years 84%
the world. The greatest number of infected people are inand varied depending on the region of the countrA(@2influence
developing countries, whereas in developed countries the rate of poor sanitary and hygiene conditions, economical status and
infection is the smallestAmong risk factors of infection, the parents education on the infection rate was demonstrated. In the
socioeconomic environment is regarded as one of the mogast years a tendency to the decrease of infection rate has been
important. In developed countries, the incidenceHofpylori shown, which could be linked to the improvement of social
infection in children is smaller than 12% and shows a tendency toondition (3).H. pylori infection is a principal cause of chronic
decrease, while in developing countries it may exceed 40% (1pastritis and peptic ulcer disease in children. In adulthood it leads
Multicenter studies conducted in Poland in the years 2002—200® many diseases of the gastrointestinal tract including in particular
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the development of gastric cancer (4-8)so other strains of infection: heartburn, nausea, vomiting, epigastric discomfort,
Héelicobacter (less common) may be involved in pathogenesis offlatulence, stomach aches.
gastrointestinal tract diseases (10-12).
Despite the widespread lf pylori infection in the population  Endoscopic examination
only a small fraction of the infected people exhibits clinical
symptoms of the diseaskhe risk of the development of a disease = Among the total number of 382H. pylori seropositive
depends on the duration ldf pylori infection, on the host factors, patients, 801 (20.9%) gave consent to the endoscopic examination
environmental factors and virulence Bf pylori strain. The of the upper gastrointestinal tract. Endoscopy was carried out in
diversity ofH. pylori strains may influence the degree and intensity441 children and 360 adultdn endoscopic examination was
of the individual inflammatory response, which can result in adone in the morning, on fasting, with videoendoscdpyring
variety of clinical manifestation in children and adults (1, 13, 14). examination, endoscopic changes in the stomach and duodenum
Vacuolizing cytotoxinvacAcoded by the vacfene, CagA  were assessed and four specimens were taken from the stomach
protein coded by the cagdene in Pathogenicity IslandsAlp mucosa (two from the gastric body and two from the pylorus) for
and others are listed among the virulence factors of the bacterkastopathological examination and culture fbrpylori infection.
(5). Cytotoxin VacA causes inflammation, stimulates
apoptosis, inhibits cell reproduction and damages tightMicrobiological examination
junctions between epithelial cells. Caggrotein is very
immunogenic and leads to the development of metaplasia, A bacteriological examination fad. pylori infection was
dysplasia and gastric cancer (4, 15). carried out in stomach mucosa specimens taken from 441
The aim of this study was to analyze thdatiénces between children and 360 adults.
the course of the diseasehh pylori seropositive children and Primary isolation was performed ailkins Chalgren agar
adults. The study also assessed thefedédnces in clinical with 7% horse blood and Destselective supplement SR 147
symptoms, endoscopic and histopathological findings,(Oxoid, UK). The plates were incubated under microaerophilic
genotypes cagAnd vacAhof H. pylori, as well as the sensitivity conditions (CampyPak Plus, BRjenerators) at 37°C for up to
of H. pylori to antibiotics in the Polish population. 7 days.H. pylori was identified by colony morpholog®ram
staining and urease, catalase and oxidase activities.

MATERIAL AND METHODS Determination of cagA and vacA genotype

The study protocol was approved by the local Ethics The cagAgene and alleles of vagfene were detected in 400
Committee, dfliated to the Medical University ofVroclaw patients by PCR as described previously (16). Brigfnomic
Wroclaw, Poland - approval no. KB-321/2001 and KB- DNA was extracted frorhl. pylori isolates (A&ABiotechnology
897/2003. Patients gave their informed consent. Poland) and subjected to PCR with specific primers listed in

Multicenter prospective, crossectional, randomized study onTable 2. The same amplification conditions were used for all the
the frequency oH. pylori infections among children and adults reactions, i.e.: 94°C for 5 min for predenaturation, followed by 35
in Poland was conducted in the years 2002 and 2003 (2). 18,0@Ycles of 94°C for 1 min, 57°C for 1 min, 72°C for 1 min and a
people aged from 6 months to 89 years (9000 adults and 90Ghal extension at 72°C for 7 min.
children), living in 10 diferent regions of Poland, were
randomly chosen and invited for the participation in the studyEstimation of sensitivity for antibiotics
From these, 7127 people volunteered to participate, 6565 of
whom were examined fét. pylori infection (Table 1). H. pylori In 423 isolatedH. pylori strains,the authorsassessed the
seropositivity was diagnosed on the basis of the presence of Ig&nsitivity to amoxicillin, clarithromycin, tetracycline and
antibodies forH. pylori using ELISA (Enzyme Linked metronidazoleThis assessment was carried out on the basis of
Immunosorbenfssay) Microgen-recoriVell Helicobacter IgG  the standardized E-test method, which permits the determination
commercial kit (Germany).t8dies were carried out using Mini  of the minimal inhibitory concentration (MIC) that inhibited the
Bos produced by DiaSorin. Concentration of antibodies abovéncrease of examined#l. pylori strain. 222H. pylori strains
24 U/mL was treated as a positive result that confirmedisolated from children and 201 strains isolated from adults were
infection. The presence of antibodies was reported in 382%ubjected to sensitivity assessment. In the cathegorization of
(58.29%) subjectsTable 1). The presence of the following strains into sensitive/resistant the following border values were
symptoms was assessed in children and adults with and withoteken into consideration: for metronidazole resistant strains MIC

Table 1. Number of examined children and adults and the number of examinations performed.

Number L
Number of patients Esophagogastro- H pylori stran_]s The genotypes Study
Age Numer of . . duodenoscopy and | isolated from in ; o
. with positive Lo A H. pylori on antibiotic
of of patients . . gastric biopsies gastric biopsies . o
Group . . anti-H. pylori IgG ; - ; - determined sensitivity of
patients | studied | tested for g in seropositive in seropositive A
. . antibodies : ! by PCR H. pylori strains
(years) | patients | H. pylori (above 24 U/ml) patients patients
antibodies
n % n % n % n % n %
I Children 3546 3258 1043 32.01 441 423 256 58.0 209 81.6 222 86.7
(0.5-18)
Adults
II (19—-89) 3581 3307 2784 84.19 360 12.9 211 58.6 191 90.5 201 95.2
Total 7127 6565 3827 58.29 801 20.9 467 58.3 400 85.6 423 90.6
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Table 2. Primers used for detection of the caggne and s1, s2, m2 alleles of the vgefe.

Amplified region |Sequences (5° — 3°) Product (bp)
cagA ACA TTT YGG CTA AAT AAA CGA TG 360
& TCT CCA TGT TGC CAT TAT GCT

s1/s2 ATG GAA ATA CAA CAA ACA CAC s1:259
CTG CTT GAA TGC GCC AAA A $2:286

ml 5°GGT CAA AAT GCG GTC ATG G 290
CAA TTG GTA CCT GTA GAA AC

m GGA GCC CAG GAA ACATTG
CAT AAC TAG CGC CTT GCA C

Table 3. Sevoprevalence &i. pylori infection in children and adults depending on age in the years 2002—2003.

Number of children Numer of patients
Age to patients | and adults tested for with positive anti H. pylori IgG antibodies
(years) H. pylori antibodies (above 24 IU/ml )
n n %

05-1 19 7 36.8
2-3 231 61 26.4
4-6 433 102 23.5
7-9 534 156 29.2
10-12 636 201 31.6
13-15 739 272 36.8
16-18 676 247 36.5
19-29 505 332 65.7
30-39 478 384 80.3
40 -49 785 660 84.1
50-59 737 677 91.9
60 — 69 491 453 923
7079 238 214 89.9
80 -89 46 43 93.5

>8 mg/L, for clarithromycin resistant strains MIC >1 mg/L, for and abdominal pain was not conclusive in determining a
tetracycline resistant strains MIC >2 mgdhd for amoxicillin ~ connection of the listed symptoms dtdpylori seropositivity in

resistant strains MIC >0.50 mg/L. children. Howeverit was found that there was a statistically
significantly higher amount of casestbfpylori seropositivity in
Satistical analysis adults sufering from heartburn and abdominal pain. Frothal

adults with heartburn, seropositidepylori strains were found in
Differences in genotypes, resistancélopylori, symptoms 968 (86.5%), when from 1665 patients without such symptoms,

and findings frequency between children and adults wereseropositiveH. pylori strains were foundn 1377 (82.7%)
evaluated by t-student and chi-square tegetisBcal analysis (P=0.004); and stomach aches respectively in: 86.5% versus
was performed using MedCalc fovindows, version 12.6.1. 83.0% (P=0.025).The assessment of the frequency of
(MedCalc Software, Ostend, Belgiurithe level of R0.05 was  seropositiveH. pylori infections in relation to gastric or duodenal
considered as statistically significant. ulcer indicated a statistically significant correlation in children

and adults between seroposititepylori and duodenal ulceNo

association between seroposititepylori and gastric ulcers was

RESULTS reported neither in children nor adults.
Endoscopic examinations revealed that comparing to
Table 3 presents the rate of occurrences Hf pylori children, in adults with seropositiyé. pylori there was more

seropositivity in particular age groupWorth to note is the lge cases with changes suggesting gastropathy (P=0.003), or erosive
percentage oH. pylori seropositivity during the first years of gastritis (P=0.001). In children, thick mucosal folds were
life, which amounted to 36.8% in the first year of life and 26.4%observed more frequently than in adults (P<0.0001). In nine
between the second and third year of life. Between the fourth ang.1%) adults and six (1.7%) children gastric or duodenal ulcers
sixth year of life, this percentage was smaller and amounted tewere diagnosed. Deformation or scars of the duodenal bulb was
23.5%. In the subsequent age groups the percentage @fund in 5.6% of adults and in 2.3% of children. In one adult
seropositiveH. pylori both in children and adults incrementally patient the MAI stomach lymphoma was found.
increased to 93.5% between the age of 80 and 89. The histopathological analysis of the stomach mucosa carried
In the examined patients, the analysis of symptoms from theut in patients withH. pylori seropositive patients showed that the
upper gastrointestinal tract such as heartburn, nausebacterium was more often detected in the gastric mucosa in adults
regugitation of food, vomiting, epigastric discomfort, flatulence, (83.3%) than in children (65.6%; P<0.01). Moreogver
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Table 4. The genotypes cageéX H. pylori strains isolated from 400 patients.

A Genotypes of H. pylori strains
ge
Group (Years) n cagA(+) cagA(-)
n % P I/l n % P I/l
Children
1 (0.5-18) 209 161 77.0 p< 48 23.0 p<
Adults 0.001 0.001
11 (19-89) 191 122 63.8 69 36.2
70.4 29.6
Total 4001283 140 6-91.6%* N7 1 8 4-59 494

n - number of patients; * - range of frequency in particular regions.

Table5. Genotypes of. pylori strains isolated from 185 children and 179 adults.

cagA gene status
vacA alles : cagA positive : cagA negative
Children Adults Children Adults

n % n % P n % n % P
slml 63 34.0 41 23.1 0.0279 6 32 3 1.7 ns
slm2 59 31.9 55 31.0 ns 9 4.8 8 4.5 ns
slml/m2 11 59 8 4.5 ns 1 0.5 0 ns
s1/s2ml 0 0 0 0
sls2m2 1 0.5 2 1.1 ns 1 0,5 0 ns
s1/s2m1/m2 2 1.0 1 0.5 ns 1 0 ns
s2ml 0 0 0 0
s2m?2 4 2.1 5 2.8 ns 26 14.0 48 27.1 0.003
s2m1/m2 0 2 1.1 ns 1 0.5 6 34 ns

ns - statistically non-significant.

Table 6. Prevalence dfl. pylori strains resistant to metronidazole (MZ) and clarithromycin (Cl ) in children and adults.

] Number of resistant H. pylori strains
St;léillled Nlérile):trsof MZ Cl MZ + Cl
g p n % n % n %
] 27.4 20.2 9.9
Children 222 6l | a8 (9-26)* 22 (0-16)*
41.7 15.4 8.4
Adults 201 8 Lorsyx | 3 g | V| Gy
Statistical (sliz(;rmfﬁcance 0.0028 ns ns

ns- statistically non-significant
*- range of frequency in particular regions

histopathological examinations have also indicated that there weagA(+)s1ml (34.0%) and cagA(+)s1m2 (31.9%), whereas in
statistically more cases of atrophic gastritis (35.0% versus 16.5%adults genotype cagA(+)sim2 (31.0%) and cagA(+)slml
P<0.0001) and intestinal metaplasia (35.8% versus 6.3%, P<000023.1%). The presence of cagA(+)slml in children was
in adult patients as compared to children. Howeskgldren were  statistically more frequent than in adults (P=0.02FB)pylori
more often diagnosed with chronic active inflammation in thestrains cagA(—)s2m2 were found more frequently in adults than
gastric mucosa (70.6% versus 53.7%, P=0.0002). In 2 adultshildren (27.1% versus 14.0%, P=0.003). In about 10% of the
(1.5%) and 1 child (0.4%) dysplasia in the antrum was observed&xamined patients mixed genotypes, characterized by the
In 256 children (58.0%) and in 2hdults (58.6%), the culture of presence of both alleles s and/or m, were detected, a similar
H. pylori in specimens from gastric mucosa was positive. percentage in children and adults.
In the isolatedH. pylori strains, the cag@ene was found in Analysis of the sensitivity ofH. pylori strains to
283 out of 400 examined strains, which constitutes 70Ta&bg metronidazole indicated a higher number of resistant strains in
4). The cagAstrain was more often isolated in children (77.0%) adults (41.7%) than in children (27.4%) (P=0.0028). However
than in adults (63.8). Regional fifentiations ofH. pylori more strains resistant to clarithromycin were isolated in children
cagA(+) strain were found in both children and in adults, 40.6%{an average of 20.2%) than in adults (15.4%); howetrer
and 91.6% respectivelgagA(-) in 8.4% and 59.4%. results were not statistically significaffable 6). There was also
The distribution oHelicobacter pylori genotypes is reported a laige regional variation in the resistancetbfpylori strains:
in Table 5. The most frequent genotype in children was genotypeaesistance to metronidazole in children was from 16% to 43%, in
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adults from 27% to 52%; resistance to clarithromycin in childrenthan in children. In individual cases, dysplasia in the pylorus was
was between 9% and 26%, in adults between 3% and 27%bserwed. It should be mentioned that in stonsafflamed
Moreover instances of high double resistance to metronidazolgastric mucosa the virulence factors idf pylori and the
and clarithromycin, which was found in 9.9% (between 0% andstomachs acidity disrupt the balance between the processes of
16%) of children and in 8.4% of adults (from 3% i®d) were  apoptosis and proliferation, leading to erosions, ulcers and also
observed. to intestinal metaplasia, dysplasia and finally to the development
All the examinedH. pylori strains isolated from children and of cancer (4-9, 25).
adults were sensitive to tetracycline and amoxicillin. It is  InisolatedH. pylori strains the frequency of cagfene was
important to point out that the activity of amoxicillin towards the assessed, which is the marker of the presence of the so-called
examined strains was very high. Ninety percent of the strains ipathogenicity island @) and allele vacAgene responsible for
both children and adults were inhibited at value MIC90 = 0.016synthesis of vacuolating toxin. CagA(+)slml strain is
mg/l. Tetracycline was also very active against the exantithed considered to be the most pathogenic, whereas the cagA(-)s2m2
pylori strains (MIC90 = 0.094 mg/l). strain is the least pathogenic. In our studies cgghAe was
reported in 70.7% of all examined straifibe frequency of the
cagAgene was higher in children (77.0%) compared to adults

DISCUSSION (63.8%).The analysis oH. pylori genotype has demonstrated
thatH. pylori cagA(+)s1m2 and cagA(+)s1lm1l strains occurred
Our study demonstrated the feifence in H. pylori most frequently It was determined that the occurrence of

seropositivity in relation to the age of the patiemtshigh cagA(+)s1ml was statistically higher in children than in adults;
percentage of seropositivity in children in their first three yeardt was also found that there were more frequent occurrences of
of life, lower in the case of children aged from 4 to 6 years of ageagA(-)s2m2 in adultsA significant diference in the

and increasingly more cases in older age groups were observgeercentage of cagA(+) strains in particular studied regions of
As it has already been determined in our previous work, the higRoland has also been observed and ranged from 40.6% to 90.9%.
percentage of infected patients is connected with poofhis difference may be associated with the clonal expansion of
socioeconomic conditions (2Jhis has been confirmed by other H. pylori in the environment. In 10% of the examined patients
studies (17-20). Howevethe decreased amount df pylori mixed genotypes were reported, which most probably reflected
seropositivity in the age from 4 to 6 years could be associatethe infection with more than oré. pylori strain. It should be

with the possibility of spontaneous elimination of the bacterianoted that cagA(+)s1ml genotypes give rise to an increased risk
Baldassarret al. (21) have conducted research onkheylori of pre-cancer changes and DNlamage in stomach epithelial
antigen in stool samples taken from 172 children aged 1, 6, 1@ells, and the increase is even higher if the infection with these
and 18 monthsThe authors have determined infections in 5 strains takes place in the childhood (26). Gonzeles. (26)
children in the first year of life, howevethey have not analyzed the progression of pre-cancer changes in stomach in
determined anyH. pylori infection in the 18th month of life. 312 patientsThe average observation time amounted to 12.8
According to the authors this points to the possibility of years of ageThese authors have reported the progression of pre-
spontaneous elimination of the bactefiacording to Duquest cancer changes in the stomach in patients infectedHvipkil ori

al. (22) in 4.7% per year of children infected withpylori the cagA(+)slml strains compared to patients infected with
disease is spontaneously eliminated. cagA(-)s2m2 straingccording to the authors, genotypingtbf

The analysis of symptoms from the upper gastrointestinapylori strains may be useful in identifying patients with a high
tract in seropositive patients revealedfefiénces in their risk of developing gastric cancer that would require intensive
occurrence in children and adults. In seropositive childremrmonitoring. De Sableet al. (27) examined the phylogenetic
compared to children without the seropositivitg diference in  origin of H. pylori strains, which are the cause of the increased
the frequency of nausea, vomiting, epigastric discomfortrisk of gastric canceiThe authors have examined 64 patients
heartburn or stomach aches was reported. Heartburninfected with cagA(+) vacA1lm1 strains from the Pacific coast
regugitation and stomach aches were statistically more frequerdand theAndes in ColombiaAll strains in the populations with
in H. pylori seropositive adultsThe assessment of the high risk of gastric cancer were confirmed to be in 34% of
dependence of gastric or duodenal ulcer on khepylori European or in 66% dfrican origin. The strains of European
infection demonstrated a statistically significant dependencerigin have strongly forecasted an increased risk of malignant
only in the case of duodenal ulcers both in children and in adultdistological pre-cancer changes and Db#mage, even in the
This relation was not observed in the case of gastric. Wcee low-risk populationsThe strains ofAfrican origin have been
et al. (23) in their analysis of the occurrence of symptontd.in  associated with a reduced risk of these changes.
pylori seropositive schoolchildren have reported the connection Krzysiek-Maczka et al. (8) in their very interesting
between the infection and nausea and vomiting but they have nekperimental work on rats studied the role of fibroblasts in
reported any associacion between the infection and abdominphthogenesis of inflammation and carcinogenesis causétl by
pain or heartburn. Kalacdt al. (24), in a multicenter European pylori. Cultures of isolated fibroblasts were infected by cagA(+)
research, have reported the low frequenchi.gfylori infection and vacA(+) H. pylori strains and the process of their
in children with ulcer and/or gastric and/or duodenum. From 5&lifferentiation into myofibroblasts was studiethe authors
of the examined children with endoscopic changes in the form obbserved two processes occurring aftér pylori infection:
erosions and/or ulcerbl. pylori infection was reported only in increased hypoxia inducible factdo, early carcinogenic
15 children (27%)H. pylori infection appeared more frequently marker and decrease in apoptotic marker Bax which could
in children with duodenal erosions or duodenal ulcer than wittindicate an inhibition of apoptosis, amplified inflammatory
gastric ulcer In our endoscopic research, the gastric ulcer omprocess and carcinogenesis from one side, but also an increased
duodenal ulcer was reported only in 5.1% of adults and 1.7% afxpression of heat shock protein HSP70 mRM#Aich could
children withH. pylori seropositivity represent the protective mechanism from other side.

The histopathological examination of specimens of the Wieseet al. (28) studied the influence &f. pylori cagA(+)
mucous membrane revealed that in the majority of patients and Lactobacillus plantarum on leukocytes in whole blood
chronic active inflammatory process was preséitophic culture and the possible role dfactobacillus plantarum
gastritis and intestinal metaplasia were seen more often in adultsstoring immune function of mucosa during infection with
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pylori. The authors observed that omlgictobacillus plantarum was common in adultsThe authors reported &fences in
but notH. pylori increased the level of antibacterial cytokine genotype distribution and the resistance to antibiotics.
INF-y in culture. In contrastH. pylori both alone and in CagA(+)slml strains were statistically more frequently reported
combination withLactobacillus plantarum influenced strongly  in children, whereas cagA(-)s2m2 strains in adiite authors

the production of anti-inflammatory interleukin-10, which could reported significant diérentiation of cagA(+) rate in particular

be the possible mechanism of the pathogen escaping the immuregions of Poland.
clarithromycin was reported, as well as the resistance to both
aforementioned drugs. Metronidazole resistance was statistically

system of the host.
The study demonstrated a high rate of resistankk pflori

Resistance to metronidazole and

strain to metronidazole, especially in the adult group of patientsignificantly lower in children than in adultdmoxicillin and
as well as an increased resistance to clarithromycin in children itetracycline resistance were not proven. Due to the high

comparison to adults. It is noteworththat there are lge
regional variations regarding the resistance.gdylori strains to

resistance oH. pylori to drugs used in its eradication, it is
advised to determine the sensitivityHbfpylori after the failure

the examined antibiotics, which certainly is dependent on hovef the first medication/therap¥roven diferences in the course
frequently they are administered in the treatment of otheiof H. pylori infections in children and adults should be

diseases.

considered in individual therapy and in planning actions to

Moreover we have determined a high dual resistance of theeliminate infection in a given population. It is also noteworthy

strains to metronidazole and clarithromydihis high resistance
of H. pylori is significant in eradicatingl. pylori. As indicated

by Megraud (29) and Koletzket al. (30), the resistance to
metronidazole in Europe and the U8éries from 20% to 40%

than early elimination of infection in children may prevent
carcinogenesis in adults.
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resistance to clarithromycin in 14 European countridsy

Kemona, A. Kieltyka, B. Klincewicz, S. Kosidlo,

have been able to determine that resistance to clarithromyciB. Mroczko, A. Nowak, L. Paradowski, |.Planeta-Malecka,
amounted to an average of 24%\Western European countries T. Pytrus, |.RoszkoW. Romanczuk, GRymarczyk, M.Slomka,

it was from 8% to 15%, depending on the region. Goscigtiak A.
al. (32, 33) showed that in the Lower Silesian region there is ai.

increasing resistance to clarithromycin in children during the lasd.
decade.
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Between 1997-2001 the primary resistance t&. Wogtt, U.Wojda, E.Wroblewski, I.Zielinska, P Zimnicki)

clarithromycin was 8.6%, and to metronidazole 35%. Howeverrealized the projectHelicobacter pylori infection in Poland -

between 2007-2008 the resistance to clarithromycin was 24%pidemiological

studies in children and adults with

and to metronidazole 32%The research conducted by consideration of risk for stomach and duodenum ulcerative
Dierzanowska-Fangrat al. (34) has also indicated that between disease and stomach caricdihis project was financed by the
2001-2004 the resistance to clarithromycin in children was 28%olish Ministry of Health andt&te Committee for Scientific
and in adults 15%. Simultaneous resistance to clarithromyciiResearch (Grant no. 08-19, c007/P05/2000).

and metronidazole was high and amounted to 20%. Our results
confirmed the earlier reports on significahtpylori resistance

to clarithromycin and metronidazole. In our research we did not
find H. pylori resistance to amoxicillin and tetracyclifidnat is

why the appropriate choice of drugs to eradicate is important
depending on thel. pylori resistance in respective regions. It is
necessary to determinate the resistance.qiylori before the 1.
following eradicative treatment after the failure of the first
therapy especially in the group of high risk patients. In regions2.
where clarithromycin resistance exceeds 15-20%, this antibiotic
should not be used to eradicate the first-khepylori, without
having checked sensitivity to this antibiotic (35, 36).

In our study we concluded that it is necessary to emphasize
the existing diferences between the coursdHofylori infection 3.
in children and adultsThe authors have reported a significant
percentage of seropositite pylori in the first three years of life
and beginning from theg/ear of life with a gradual increase of 4.
infection with age. In infected children no statistically more
frequent presence of symptoms such as nausea, vomiting,
epigastric discomfort, heartburn, stomach aches, gastric ulcers
was reported. Dependence of duodenal ulcersHorpylori 6.
seropositivity was also notetHowever in adults, there was a
statistically significant correlation betweemd. pylori
seropositivity and the occurrence of heartburn, stomach acheg,
and recent duodenal ulcén the histopathological examination
of stomach specimens in children a chronic inflammation
prevailed, whereas atrophic gastritis and intestinal metaplasia

Conflict of interests: None declared.
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