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Abstract

Introduction: “Functional dyspepsia” defines gastroduodenal symptoms not explained by any organic disease. Moreover, 
two clinical forms of this disease have been distinguished: postprandial distress syndrome (PDS) and epigastric pain syn-
drome (EPS). The role of H. pylori infection still remains under debate. The aim of the study was to determine whether the 
density of H. pylori colonization and the immune response to the infection are similar in different forms of functional dys-
pepsia. Material and methods: the study involved 30 subjects without dyspeptic ailments (K), 30 with PDS and 30 with EPS. 
The diagnosis was based on Rome Criteria III. The subjects were selected randomly after earlier detection of anti- H. pylori 
antibodies in serum with serological method. H. pylori infection was confirmed with urea breath test. Results: mean serum 
concentration of anti- H. pylori antibodies in subjects with asymptomatic infection was 89.90 ± 48.16 U/L. These values were 
similar in PDS group and they were: 71.53 ± 36.13 U/L (p>0.05). Statistically significantly higher values of this concentration 
were found in EPS group and they were: 264.55  ± 98.20 (p<0.01). Similar differences were observed in the values of urea 
breath test. In the groups of patients with asymptomatic infection and dyspepsia in the form of PDS the results were similar: 
14.77 ± 5.13‰ and 15.10 ± 5.75 ‰, respectively (p>0.05). In patients with EPS the values of breath test were significantly 
higher - 26.44 ± 14.01‰ (p<0.001). Conclusions: 1. The results of urea test and the serum concentration of anti- H. pylori 
antibodies are different in different forms of functional dyspepsia. 2. Density of H. pylori colonization and immune response 
to the infection affect the clinical picture of functional dyspepsia.  (Clin Exp Med Lett 2009; 50(3):131-135)
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Introduction

Introduction of fiberoscopy in 1960s into the diag-
nostics of digestive diseases was a great progress in gas-
troenterology. Elimination of inaccuracy of radiological 
diagnostics and determination that in quite a few cases 
there are no organic changes in stomach despite persist-
ent gastric complaints are the important aspects of this 
progress. These were the cause of introduction of the 
term “functional dyspepsia” into medical nomenclature. 
Within several dozen years the definition of this disease 
has changed many times [1-3]. Experts from all over the 
world worked on its formulation and they worked out 
successively the Rome Criteria I, II and III (1988, 1999 
and 2006). According to current consensus “functional 
dyspepsia defines gastroduodenal symptoms not ex-
plained by any organic, systemic or metabolic disease”. 
Moreover, two clinical forms of this disease have been 
distinguished: postprandial distress syndrome (PDS) 
and epigastric pain syndrome (EPS). However, these 
terms do not explain the cause of chronic dyspepsia 
ailments. Alterations in gastric secretion and motility 
are most frequently listed among its pathogenic fac-
tors. The role of H. pylori infection still remains under 

debate. Within the first few years after detection of this 
bacterium by Marshal and Warren (40, it was generally 
believed that it was the cause of dyspeptic ailments. It 
resulted from the first publications that H. pylori eradi-
cation removed dyspeptic symptoms in majority of sub-
jects [5-7]. Unfortunately, the results of further studies 
were not so optimistic and they encouraged to further 
observations [8]. It results from multicentre analysis 
that the effectiveness of eradication therapy in func-
tional dyspepsia oscillates from 30 to 45% of the treated 
patients and it is only slightly better than placebo effect 
[9-11]. However, doubts arose as to the reliability of the 
methods estimating this infection, particularly sero-
logical methods. Doubts disappeared after introduction 
of objective tests – especially urea breath test [12,13]. 
Nevertheless, a lot of questions remain unanswered. It 
is not known whether the nature of dyspeptic ailments 
depends on the infection and on the intensification of 
immune response. 

The aim of the study was to determine whether the 
density of H. pylori colonization and the immune re-
sponse to the infection are similar in different clinical 
forms of functional dyspepsia. 
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Material and methods 

The study involved 30 subjects without dyspeptic 
ailments (K), 30 with postprandial distress syndrome 
(PDS) and 30 with epigastric pain syndrome (EPS) at 
the age 19-37 years (mean 28,3 years). The diagnosis of 
functional dyspepsia was based on Rome Criteria III. 
The subjects were selected randomly after earlier quan-
titative determination of concentration anti- H. pylori 
antibodies in serum with serological method with the 
use of Cobas Core II – Roche. Helicobacter pylori infec-
tion was confirmed with urea breath test. The test was 
performed with 75 μg of urea labelled with carbon 13 
(UBT-13C) and mass spectrometer FanCi-2 (Fisher 
Analyzer Instruments). The examined patients swal-
lowed a capsule with urea, drank 100 ml of orange juice 
and remained in supine position for 30 min. Initially 
and after 30 min. the exhaled breath was collected into 
containers and after computer analysis the result dem-
onstrated the difference between the initial and the final 
activity measured in per mil (‰) of the content of car-
bon isotope in the exhaled breath. 

All patients were subjected to upper digestive tract 
endoscopy, ultrasonography, biochemical investigations 
to exclude organic diseases. Habitual smokers and sub-
jects taking gastrotoxic drugs were excluded from the 
study. Seven days prior to the examination the patients 
were prohibited from using any medication and from 
performing any diagnostic tests. 

Written consent was obtained from all the subjects 
and the study protocol was approved by the Bioethi-
cal Committee of the Medical University in Lodz (N0. 
RNN 266/04/KB).

Kruskal-Wallis test, U-Mann-Whitney test and 
Spearman’s rank correlation test were used for statistical 
analysis. 

Results

Mean serum concentration of anti- H. pylori antibod-
ies in subjects with asymptomatic infection with this 
bacterium was 89.90 ± 48.16 U/L.

These values were similar in PDS group and they 
were: 71.53 ± 36.13 U/L (p>0.05).

Statistically significantly higher values of this concen-
tration were found in EPS group and they were: 264.55  
± 98.20 (p<0.01).

Similar differences were observed in the values of urea 
breath test. In the groups of patients with asymptomatic 
infection and dyspepsia in the form of postprandial dis-
tress syndrome the results were similar: 14.77 ± 5.13‰ 
and 15.10 ± 5.75 ‰, respectively (p>0.05). In patients 
with epigastric pain syndrome the values of breath 
test were significantly higher, and they were: 26.44 ± 
14.01‰ (p<0.001).

Different results were obtained when the coefficients 
of correlation between the values of breath test and the 
concentration of anti- H. pylori antibodies were com-
pared. In the groups of patients with asymptomatic in-
fection and with EPS the values of correlation coefficient 

were respectively: r=0.7927 and r=0.7954 (p<0.001). No 
significant correlation was found between the results of 
UBT and IgG in subjects with dyspepsia in the form of 
postprandial distress syndrome ( r=0.0864). 

Discussion 

Association of functional dyspepsia and H. pylori in-
fection is still not clear. On the one hand, it has been ac-
cepted that this bacterium always leads to inflammatory 
changes in gastric mucosa of different intensification 
and progression. Taking this into consideration, some 
clinicists suggest excluding cases of H. pylori infection 
from the group of functional dyspepsia. On the other 
hand, there are no clinical symptoms in majority of in-
fected subjects. Of course, lack of the symptoms does 
not exclude organic changes of different aetiology in 
the upper digestive tract. Buckley et al. [14] did not find 
differences in microscopic picture of gastric mucosa in 
subjects with symptomatic and asymptomatic infec-
tion. 

It results from a multicentre study that from 1% to 8% 
of peptic ulcers do not manifest subjective symptoms 
or they are imperceptible in their course. These obse-
rvations include mainly cases of ulcers after non-ste-
roidal anti-inflammatory drugs, but they also concern 
patients not taking any medications. In their program-
me study including 1010 blood donors, Vairo et al. [15] 
diagnosed H. pylori infection in 42%; in 15% of them 
they detected duodenal ulcer and in 55% gastric ulcer. 
Similarly, Anand et al. [16] among 470 healthy volun-
teers with asymptomatic H. pylori infection diagnosed 
duodenal ulcer. Thus, H. pylori infection can present 
different clinical manifestation – from asymptomatic 
form to chronic dyspepsia. Jaakkimainen et al. [17] in 
their metaanalysis of multicentre studies demonstrated 
that subjects with symptoms of functional dyspepsia are 
infected significantly more frequently than healthy sub-
jects. Armstrong et al. carried out similar analysis [18] 
demonstrating that

H. pylori infection in patients with functional dyspep-
sia occurs 1.8-2.3 times more frequently than in healthy 
subjects. 

Dyspeptic symptoms can depend on numerous fac-
tors including duration of the infection. Rosenstock 
et al. [19] observed for 5 years nearly three thousand 
H. pylori-positive subjects and they found out that the 
risk of the development of dyspepsia was significantly 
higher than in uninfected subjects. However, it was not 
established what factors conditioned the occurrence of 
dyspepsia. It is known that at the beginning of the in-
fection acute dyspeptic symptoms are often observed 
particularly in young subjects and they are diagnosed 
as “food poisoning” or “intestinal influenza”. Then, the 
infection becomes asymptomatic in majority of pa-
tients. Most probably the intensification of colonization 
results in the recurrence of the ailments. The results of 
own study can in part confirm this conception, because 
the intensification of the colonization was significantly 
higher in patients with epigastric pain syndrome. The 
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results of the urea breath test in patients with postpran-
dial distress syndrome were similar to those in the gro-
up with asymptomatic infection. Similarly, the results of 
immune response (IgG antibodies) in these groups did 
not differ significantly. 

Numerous researchers found correlation between se-
rum IgG level and the density of H. pylori colonization 
on gastric mucosa [19,20]. However, the results of the 
concentration of antibodies in IgG class should be con-
sidered critically due to their individual high change-
ability over time. Nevertheless, their very high level in 
EPS group may prove that inflammatory/immunologic 
changes in gastric mucosa are responsible for epigastric 
pain. The reports of other authors are also worth men-
tioning and they indicate that in subjects with gastric 
cancer the concentration of anti- H. pylori antibodies 
both in class G and A are lower than in superficial and 
atrophic gastritis [21]. This remark should be related to 
the well known fact that gastric cancer is very common 
in H. pylori-positive patients and it is usually diagnosed 
at the advanced stage of the disease. The initial phase of 
the cancer is asymptomatic or with mild symptoms in 
the form of postprandial distress syndrome. 

Everything that has been mentioned here indicates 
that the effects of H. pylori infection are very complex 
and individually differentiated. Very dense colonization 
of this bacterium in gastric mucosa triggers dyspeptic 
complaints similar to the symptoms in duodenal ulcer 
disease. Such a condition is, according to international 
(Maastricht III) and Polish (from the year 2008) con-

sensus, an indication for H. pylori eradication. Unfortu-
nately, it results from many studies in different regions 
of the world that in the cases in which the results of urea 
breath test (UBT-13C) are high, the resistance to anti-
biotic therapy is also high [22-24].

In the mentioned consensuses no clinical forms of 
functional dyspepsia were distinguished and eradica-
tion was recommended in any dyspeptic complaints. 
The results of own studies confirm rightness of such 
management because in both forms of dyspepsia the 
intensity of the infection significantly exceeds the ac-
cepted standard. Moreover, it results from numerous 
studies performed in our academic centre that even 
in asymptomatic infections there comes to destructive 
changes in gastric mucosa including gastrocyte DNA 
damage which may contribute to the development of 
neoplastic processes [25]. H. pylori infection still rema-
ins an important medical problem due to the frequency 
of its occurrence and numerous unbeneficial consequ-
ences.

Conclusions 

1.	 The results of urea test and the serum concentration 
of anti- H. pylori antibodies are different in different 
forms of functional dyspepsia. 

2.	 Density of H. pylori colonization and immune re-
sponse to the infection affect the clinical picture of 
functional dyspepsia.  

Figure 1. Concentration of anti – H. pylori antibodies in serum in subjects with H. pylori infected asymptomatic (K) 
and with postprandial distress syndrome (PDS) and epigastric pain syndrome (EPS); K: PDS – p < 0,01



C l i n  E x p  M e d  L e t t  © a K AD  E M IA   m E DYC Y N Y 

2009; 50(3):131-135

134

C l i n  E x p  M e d  L e t t  © a K AD  E M IA   m E DYC Y N Y 

2009; 50(3):131-135

References

1.	 Barbara L, Camilleri M, Corinaldesi R, Crean GP, Heading RC, 
Johnson AG. Definition and investigation of dyspepsia. Consen-
sus of an international ad hoc working party. Dig Dis Sci 1989; 34: 
1272-76.

2.	 Talley NJ, Stanghellini V, Heading RC, Kock KL, Malagelada JR, 
Tytgat GNJ. Functional gastroduodenal disorders. Gut 1999; 45 
(Supl. 2): II37-II42.

3.	 Drossman DA. The functional gastrointestinal disorders and the 
Rome III Process. Gastroenterology 2006; 130: 1377-90. 

4.	 Marshall BJ, Warren JR. Unidentified curved bacilli in the stom-
ach of patients with gastritis and peptic ulceration. Lancet 1984; 6: 
1311-15.

5.	 Laheij RJ, Jansen JB, van de Lisdonk EH, Severens JL, Verbeek 
AL.  Symptom improvement through eradications of Helicobacter 
pylori in patients with non ulcer dyspepsia. Aliment Pharmacol 
Theraphy 1996; 10: 843-50.

6.	 Blum AL, Talley NJ, O’Moráin C, van Zanten SV, Labenz J, Stolte 
M, Louw JA, Stubberöd A, Theodórs A, Sundin M, Bolling-Stern-
evald E, Junghard O.  Lack of effect of treating Helicobacter pylori 

Figure 2. Value of breath test in subjects with H. pylori infected asymptomatic (K) and with postprandial distress 
syndrome (PDS) and epigastric pain syndrome (EPS); K: PDS – p>0.05, K: EPS – p < 0.01

Figure 3. Dispersion of breath test value relatively to concentration of anti – H. pylori antibodies in patients with epi-
gastric pain syndrome

infection in patients with nonulcer dyspepsia. N Engl J Med 1998; 
339: 1875-81. 

7.	 Mc Coll KM, Malfertheiner P. Helicobacter pylori and functional 
dyspepsia. Curr Opin Gastroenterol 2000; 16(Suppl.): S29-32.

8.	 McCarthy CJ, Patchett S, Collins RM, O’Morain C.  Long-term 
prospective study of Helicobacter pylori in non-ulcer dyspepsia. 
Dig Dis Sci 1995; 40: 114-18.

9.	 Talley NJ, Vakil N, Ballard ED, Fennerty MB. Absence of benefit of 
eradicating Helicobacter pylori in patients with nonulcer dyspep-
sia.  N Engl J Med 1999; 7: 1106-11.

10.	Miwa H, Hirai S, Nagahara A, et al. Cure of H. pylori infection 
does not improve symptoms in non-ulcer dyspepsia patients: A 
double- blind placebo-controlled study. Aliment Pharmacol The-
raphy 2000; 14: 317-24. 

11.	 Froehlich F, Gonvers JJ,  Wietlisbach V, Burnand B, Hildebrand P, 
Schneider C, et al. Helicobacter pylori eradication treatment does 
not  benefit patients with nonulcerdyspepsia.Gastroenterol 2000; 
118: A468.

12.	Azuma T, Kato T, Hirai M, Ito S, Kohli Y. Diagnosis of Helicobacter 
pylori infection. J Gastroenterol Hepatol 1996; 11: 662-9.



C l i n  E x p  M e d  L e t t  © a K AD  E M IA   m E DYC Y N Y 

2009; 50(3):131-135
C l i n  E x p  M e d  L e t t  © a K AD  E M IA   m E DYC Y N Y 

2009; 50(3):131-135

135

13.	Ohara S, Kato M, Asaka M, Toyota T. Studies of 13C-urea breath 
test for diagnosis of Helicobacter pylori infection in Japan J Gastro-
enterol 1998; 33: 6-13. 

14.	Buckley MJ, O’Shea J, Grace A, et al. A communitiy-based study 
of the epidemiology of Helicobacter pylori infection and associated 
asymptomatic gastroduodenal pathology. Eur J Gastroenterol He-
patol 1998; 10: 375-79.

15.	Vaira D, Miglioli M, Mule P, et al. Prevalence of peptic ulcer in 
Helicobacter pylori positive blood donors. Gut 1994; 35: 309-12.

16.	Anand  BS, Raed AK, Malaty HM, et al. Low point prevalence of 
peptic ulcer in normal individuals with Helicobacter pylori infec-
tion. Am J Gastroenterol 1996; 91: 1112-5. 

17.	Jaakkimainen RL, Boyle E, Tlzdiver F. Is Helicobacter pylori as-
sociated with non-ulcer dyspepsia and will eradication improve 
symptoms? A meta-analysis. Br Med J 1999; 319: 1040-4.

18.	 Armstrong D. Helicobacter pylori infection and dyspepsia. Scand J  
Gastroenterol 1996; 31(suppl. 215): 38-47.

19.	Rosenstock S, Kay L, Rosenstock C, Andersen LP, Bonnevie O, 
Jorgensen T. Relation between Helicobacter pylori and gastrointes-
tinal symptoms and syndromes. Gut 1997; 41: 169-76.

20.	Kreuning J, Lindeman J, Biemond I, Lamers CB. Relation between 
IgG and IgA antibody titres against Helicobacter pylori in serum 
and severity of gastritis in asymptomatic subjects.  J  Clin Pathol 
1994; 47: 227-31.

21.	Manojlovic N , Babic D, Filipovic-Ljeshovic I, Pilcevic D, et al. 
Anti Helicobacter pylori IgG and IgA response in patients with 
gastric cancer and chronic gastritis. Hepatogastroenterology 2008; 
55: 807-13.

22.	Perri F, Villani MR, Festa V, et al. Predictors of failure of Helico-
bacter pylori eradication with the standard ‘Maastricht triple ther-
apy’. Aliment Pharmacol Ther 2001; 15: 1023-9.

23.	Lai YC, Yang JC, Huang SH. Pre-treatment urea breath test results 
predict the efficacy of Helicobacter pylori eradication therapy in 
patients with active duodenal ulcers.  World J Gastroenterol 2004; 
10:  991-4.

24.	Cremonini F, Bartolozzi F, Armuzzi A, Zocco MA, Santarelli L, 
Gabrielli M, et al.  Can 13C urea breath test predict resistance to 
therapy in Helicobacter pylori infection? Hepatogastroenterology 
2005; 52: 1119-21.

25.	Klupińska G. Ocena wykładników metabolizmu tlenowego oraz 
uszkodzeń DNA w błonie śluzowej żołądka u osób z dyspepsją i 
bezobjawowym zakażeniem Helicobacter pylori. Pr. habilitacyjna. 
Łódź: Uniwersytet Medyczny; 2008.




