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approach for the outcome of infection than VacA and 50 kDa alone
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Abstract

Background/Aim. In our previous study, IgG seropositivities
against Helwobacter (H) pylori antigens VacA, 50 kDa, 30 kDa,
and 26 kDa were highlighted as biomarkers for the specific
outcome of infection. We designed and conducted this study in
otder to investigate whether synchronous and/or alternative
seroreactivity against H. pylori antigens VacA, 50 kDa, 30 kDa
and 26 kDa in patients with gastric cancer and peptic ulcers ex-
hibit stronger association than with dyspepsia and wice versa.
Methods. In order to determine IgG antibodies to H. pylori an-
tigens, a Western blot test was performed in 123 patients: 31
with gastric cancer, 31 with duodenal ulcer, 31 with gastric ul-
cer and 30 with functional dyspepsia. We analyzed IgG sero-
reactivity against four H. pylori antigens (VacA, 50 kDa, 30 kDa,
26 kDa) in their synchronous/alternative combination as well
as seroreactivity to synchronous and alternative combinations
of H. pylori antigens between a group with functional dyspepsia
and others. The analysis of diagnostic characteristics of the best
synchronous and alternative seroreactivity combination was

Apstrakt

Uvod/Cilj. U nasoj prethodnoj studiji IgG seropozitivnosti
prema Helicobacter (H) pylori antigenima VacA, 50 kDa, 30 kDa
i 26 kDa oznacene su kao biomarkeri specificnog ishoda in-
fekcije. Cilj ovog rada bio je da se istrazi da li istovremena i/ili
alternativna seroreaktivnost protiv H. pylori antigena VacA, 50
kDa, 30 kDa 1 26 kDa ima jac¢u povezanost sa karcinomom
zeluca i peptickim ulkusima nego sa dispepsijom, i suprotno.
Metode. U cilju odredivanja IgG antitela specificnih prema
H. pylori antigenima primenjen je Western biot test kod 123 ispi-
tanika: 31 sa karcinomom Zeluca, 31 sa ulkusom duodenuma,

done, and tested versus VacA as biomarker for gastric cancer
and peptic ulcer, and 50 kDa as a biomarker for dyspepsia. Re-
sults. VacA seropositivity or 50 kDa seronegativity (p = 0.015)
and VacA seropositivity or 50 kDa and 30 kDa seronegativity
(p =0.044) had the better diagnostic characteristics with statisti-
cally significantly better fraction correct than VacA seropositivi-
ty alone. VacA seronegativity along with50 kDa and 30 kDa se-
ropositivity (p = 0.003), 50 kDa seropositivity (p = 0.01), 30
kDa seropositivity (p = 0.015) and 50 kDa or 30 kDa seroposi-
tivity (p = 0.02) had better diagnostic characteristics and signifi-
cantly better fraction correct than 50 kDa seropositivity alone.
Conclusion. Simultaneous and alternative IgG seroreactivi-
ty/unreactivity against H. pylori antigens VacA, 50 kDa and 30
kDa have stronger association with the specific infection out-
come, considering gastric cancer and peptic ulcer, or dyspepsia,
than VacA and 50 kDa IgG seropositivity alone.

Key words:
antigens; biomarkers; duodental ulcer; helicobacter
pylori; stomach neoplasms; stomach ulcer.

31 sa ulkusom Zzeluca i 30 sa funkcionalnom dispepsijom. An-
alizirana je seroreaktivnost protiv Cetiri H. pylori antigena (Va-
cA, 50 kDa, 30 kDa, 26 kDa) u njihovim istovremen-
im/alternativnim kombinacijama kao i istovtemena i alterna-
tivna seroreaktivnost protiv H. pylori antigena u grupi ispitani-
ka sa dispepsijom, u odnosu na druge grupe ispitanika.
Uradjena je analiza dijagnostickih karakteristika najboljih
kombinacija istovremenih i alternativnih seroreaktivnosti i
testiranje u odnosu na VacA kao biomarker karcinoma Zeluca
i peptickog ulkusa i 50 kDa kao biomarker dispepsije. Re-
zultati. Seropozitivnost prema VacA ili seronegativnost prema
50 kDa (p =0,015) i seropozitivnost prema VacA i seronega

Correspondence to: Nebojsa Manojlovi¢, Military Medical Academy, Clinic for Gastroenterology and Hepatology, Crnotravska 17,

11 000 Belgrade, Serbia. E-mail: nebojsa.manojlovicl @gmail.com



Page 134

VOJNOSANITETSKI PREGLED

Vol. 79, No. 2

tivnost prema 50 kDa ili 30 kDa (p = 0,044) imali su bolje di-
jagnosticke karakteristike sa statisticki znacajno boljom tacnom
frakcijom u odnosu na seropozitivnost na sam VacA. Seroneg-
ativnost prema VacA zajedno sa 50 kDa i 30 kDa sero-
pozitivnoséu (p = 0,003), 50 kDa seropozitivnoséu (p = 0,01),
30 kDa seropozitivnoséu (p = 0,015), 50 kDa ili 30 kDa sero-
pozitivnoséu (p = 0,02) imale su bolje dijagnosticke karakteris-
tike i statisticki znacajno bolju ta¢nu frakciju u odnosu na samu
50 kDa seropozitivnost. Zaklju€ak. Istovremena i alternativna

IgG seroreaktivnost/nereaktivnost protiv H. pylori antigena Va-
cA, 50 kDa i 30 kDa ima jacu povezanost sa specificnim isho-
dom infekcije kod karcinoma zeluca i peptickih ulkusa ili dis-
pepsije, u odnosu na pojedina¢nu IgG seropozitivnost prema

VacA i 50 kDa.

Kljucne reci:

antigeni; bioloski pokazatelji; duodenum, ulkus;
helicobacter pylori; Zeludac, neoplazme; Zeludac, ulkus.

Introduction

Because of the differences in bacterial epitopes and host
characteristics, infections with Helicobacter (H) pylori induce
different immune responses . Immune response against H. pylo-
ri shows variability in gastric diseases in the sense of different
seroreactivity to some of H. pylori antigens. H. pylori isolates
from gastric tumoral mucosa and nontumoral gastric mucosa do
not display the same antigens 2. In our previous article, we re-
ported IgG seroreactivity against H. pylori VacA as a potential
biomarker for gastric cancer (GCA), gastric ulcer (GU) and du-
odenal ulcer (DU). On the other hand, 1gG seroreactivity against
H. pylori 50 kDa antigen could be a biomarker for functional
dyspepsia (FD), 1gG seroreactivity against H. pylori 30 kDa anti-
gen could be a biomarker for antrum predominant gastritis while
IgG seroreactivity against H. pylori Urease A 26 kDa antigen
could be a biomarker for pangastritis 3. Synchronous seropositivi-
ty and seronegativity to two or three H. pylori antigens were as-
sociated with the infection outcome.

The synchronous presence of 1gG against 19 kDa and 35
kDa*, 19.5 kDa and 136 kDa ®, 19.5 kDa along with 33 kDa and
136 kDa ®, 116 kDa and 89 kDa 5, the abscence of 19 kDa and
35 kDa seroreactivity 7, the presence of 120 kDa and 85 kDa &,
all were associated with GCA. The synchronous seropositivity to
87 kDa and 35 kDa °, 125 kDa along with 87 kDa and 35 kDa ®,
CagA and 35 kDa *° all were associated with peptic ulcer (PU).
On the other hand, synchronous seropositivity to 120 kDa, 33
kDa, 30 kDa and 19 kDa was associated with the intensity of an-
tral inflammation *.

We conducted this study with the aim to investigate the as-
sociation of synchronous and alternative seroreactivity to VVacA,
50 kDa, 30 kDa and 26 kDa. VacA and 26 kDa seropositivity
were considered as a biomarker for the serious outcome of in-
fection in patients with GCA and PU, and, on the other hand,
seronegativity was considered as a biomarker for FD. 50 kDa
seropositivity was considered as a biomarker for FD and 30
kDa, and, as opposed to that, seronegativity was considered as a
biomarker for the serious outcome of infection. At the same
time, it was interesting to compare the degree of association of
VacA seropositivity and 50 kDa seropositivity with the specific
outcome of infection vs. synchronous and alternative seroreac-
tivity to two or three H. pylori antigens.

Methods

The study was conducted during 2009 at the Clinic for
Gastroenterology and Hepatology of the Military Medical

Academy (MMA), Institute of Pathology of the MMA and
Institute of Microbiology of the MMA, Belgrade, Serbia. We
selected and enrolled the patients with dyspeptic symptoms,
different underlying disease (GCA, DU, GU and gastritis),
and actual H. pylori infection confirmed by histopathological
examination and anti-H. pylori IgG positive ViraBlot.

We took medical history from all patients and per-
formed a physical examination, abdominal ultrasound (US)
or computer tomography (CT), esophagogastroduodenosco-
py (EGDS), complete blood count (CBC), liver and renal
chemistry. The inclusion criteria were: 1) the presence of
dyspepsia symptoms, 2) previously untreated patients due to
H. pylori infection, 3) without treatment with proton pump
inhibitors and H2 blockers in the last two weeks, 4) the ab-
sence of malignancy except for GCA, 5) the absence of any
immunological disorder, 6) informed consent of the patient
for: a) EGDS and biopsy, b) blood sample for analyses, c)
participation in the study, 7) endoscopic and histopathologi-
cal diagnosis of one of the following diseases: GCA, DU,
GU, gastritis; 8) confirmed histopathological diagnosis of H.
pylori infection, 9) Western blot detection system (ViraBlot)
1gG positive for H. pylori infection.

EGDS was performed in all our patients in the endos-
copy section using Olympus (GIFQ165, SN: 2207997,
Olympus corporation, Tokyo) forward viewing EGDS under
local application of Xylocaine spray. A minimum of four
gastric mucosal tissue biopsies (two of them from the antrum
and corpus) and additional biopsies from any endoscopically
visible lesion were taken. All patients were examined for
findings that indicated endoscopic gastritis, such as erythe-
ma, hyperemia, atrophy, and mucosal nodularity according to
the criteria of the Houston-updated Sydney grading system,
and for gastric tumor, DU and GU.

Blood samples were obtained from all of them and fro-
zen at -20 °C degree. Using the ViraBlot, IgG anti Vacuolat-
ing cytotoxin A (VacA) 87 kDa, Cytotoxin associated with
gene A (CagA) 136 kDa, Urease B 66 kDa (UreB 66), Heat
shock protein 60 kDa (Hsp60), Flagellin 55 kDa (Fla 55), 50
kDa, 30 kDa, Urease A 26 kDa (UreA 26) and 24 kDa H. py-
lori antigens were identified. H. pylori antigens of ViraBlot
represent a combination of German patient isolates of highly
antigenic H. pylori strains. Bands for diagnosis of H. pylori
infection were divided into highly specific as CagA 136 kDa,
VacA 87 kDa, 30 kDa, UreA 26 kDa, 24 kDa and less spe-
cific as Hsp 60 kDa and 50 kDa. According to the manufac-
turer’s guideline for use, the test was considered negative if
there were no bands or there were nonspecific bands such as

Manojlovi¢ N, et al. Vojnosanit Pregl 2022; 79(2): 133—141.



Vol. 79, No. 2

VOJNOSANITETSKI PREGLED

Page 135

UreB 66 kDa, Hsp 66 kDa, Fla 55 kDa, 50 kDa. The test was
possibly positive if there was one clear specific band of 30
kDa, UreaA 26 kDa, 24 kDa. The test was positive if there
was at least one band of following two specific CagA 136
kDa or VacA 87 kDa or at least one clear band of 30 kDa,
UreaA 26 kDa, 24 kDa or one clear band of 30 kDa, UreA 26
kDa, 24 kDa and one clear band of Hsp60 kDa, and 50 kDa. In
this study we used the data from our previous study 3, consid-
ering only ViraBlot IgG against VacA, 50 kDa, 30 kDa and
26 kDa.

The diagnosis of GCA was established in 31 patients,
DU in 31 patients, and GU in 31 patients, while in 30 pa-
tients gastritis with FD was diagnosed.

All patients included in the study were analyzed in sev-
eral ways. Firstly, the patients were analyzed according to
the baseline diagnosis: GCA, GU, DU and dyspepsia. Subse-
quently, groups with GCA and PU were joined in one group
and tested vs. the group of dyspepsia.

In the first analysis, we searched for combination sero-
positivity as a biomarker for the serious outcome of infection
in baseline groups in the following combinations: VacA se-
ropositivity along with the absence of 50 kDa seropositivity;
VacA seropositivity along with the absence of 30 kDa sero-
positivity; VacA seropositivity along with 26 kDa seroposi-
tivity; the abscence of both 50 and 30 kDa seropositivity; the
abscence of 50 kDa and presence of 26 kDa seropositivity;
the absence 30 kDa and presence of 26 kDa seropositivity.

In the second part of the first analysis, we searched for
combination seropositivity as a biomarker for FD: the ab-
sence of VacA seropositivity and the presence of 50 kDa se-
ropositivity; the absence of VacA and the presence of 30 kDa
seropositivity; the absence of VacA and the presence of 50
and 30 kDa seropositivity; the presence of 50 kDa and 30
kDa seropositivity together.

In the second analysis, we searched for alternative
combination of seropositivity/negativity as biomarkers for
the serious outcome in baseline groups in the following
combinations: VacA seropositivity or 50 kDa seronegativity;
VacA seropositivity or 50 kDa and 30 kDa seronegativity;
VacA seropositivity along with 26 kDa seropositivity and 50
kDa seronegativity; VacA seropositivity, 26 kDa seropositiv-
ity, 30 kDa seronegativity.

In the second part of the second analysis, we searched
for the alternative combination of seropositivity/negativity as
a biomarker for FD in the following combinations: VacA
seronegativity along with 50 kDa or 30 kDa seronegativity;

50 kDa or 30 kDa seropositivity.

In the third analysis, we joined groups with GCA, GU
and DU and tested vs. FD with the same criteria as in the first
and second analysis.

We performed statistical analysis of the frequency of
the previously mentioned combinations in baseline groups
GCA, GU, DU vs. FD and GCA and PU group vs. FD group.

In the fourth analysis, accuracy and discriminative abil-
ity of various seropositive/seronegative combination against
investigated H. pylori antigens in the prediction of the out-
come of infection were estimated with Sensitivity (Se), Spec-
ificity (Sp), Positive predictive value (PPV), Negative pre-
dictive value (NPV), Fraction correct (FC) and Clinical utili-
ty index (CUI) in the form of Case-finding utility or Positive
utility index (CUI Ve+) and Screening utility or Negative
utility index (CUI Ve-). CUI Ve+ = Se x PPV and CUI Ve-
= Sp x NPV represent important indexes for clinicians esti-
mating both accuracy and discriminative ability of the test.

Statistical analysis

Complete statistical data analysis was done with the
statistical software package, SPSS Statistics 18. Most of the
variables were presented as the frequency of certain catego-
ries, so t-test of proportion or cross-tabulation analysis
(odds ratio, confidence intervals) were done for the calcula-
tion of statistical significance of the differences between
groups. In case of continuous data, variables were present-
ed as median, minimal and maximal values (range). All the
analyses were estimated at minimal p < 0.05 level of statis-
tical significance.

Results

Four groups of patients with GCA, DU, GU and upper
FD were comparable regarding gender and age (Table 1).

Seroreactivity against synchronous combinations of H.
pylori antigens VacA, 50 kDa, 30 kDa and 26 kDa is shown
in Table 2.

Seropositivity to VacA and seronegativity to 50 kDa
taken together were significantly more frequent in GCA
(p =0.045), GU (p = 0.02) and DU (p = 0.045) than in FD.

Seronegativity to both 30 kDa and 50 kDa was signifi-
cantly more frequent in GCA (p =0.006), GU (p =0.006)
than in FD, but with only trend to significance in comparison
with DU (p = 0.056).

Table 1
Demographic and clinical characteristics of the examined patients
Groups of patients Total
Parameters GCA DU GU FD (n=123)
(n=31) (n=31) (n=31) (n=30)

Gender, n

male 10 13 12 13 48

female 21 18 19 17 75
Age (years),

median (range) 65(40-85)  54(21-87) 675(34-81) 635(21-80) (2-87)

GCA - gastric cancer; DU - duodenal ulcer; GU - gastric ulcer; FD — upper

functional dyspepsia.
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Table 2
Seroreactivity against synchronous combinations of H. pylori antigens
VacA, 50 kDa, 30 kDa and 26 kDa in four groups of patients
Groups, n (%) FD vs. others
WB IgG GCA DU GU FD
31(100)  31(100)  31(100) 30 (100) GCA bU Gu
VacA+ 8 (26) 8 (26) 9 (29) 2(7) p 0.045 0.045 0.02
50 kDa- OR
Cl
VacA+ 5 (16) 4 (13) 7 (23) 3(10) p ns ns ns
30 kDa- OR
Cl
VacA+ 15 (48) 17 (55) 15 (48) 10 (30) p ns ns ns
UreA26+ OR
Cl
VacA- 6 (19) 5 (16) 6 (19) 15 (50) p 0.01 0.005 0.01
50 kDa+ OR 4.2 52 4.2
Cl 1.3-13.1 1.6-17.2 1.3-13.1
VacA- 5 (16) 10 (32) 4 (13) 16 (53) p 0.002 ns 0.0008
30 kDa+ OR 5.9 1.7
Cl 1.8-19.6 2.2-275
VacA- 2 (6) 5 (16) 3 (10) 11 (37) p 0.005 ns 0.02
50 kDa+ OR
30 kDa+ Cl
50 kDa+ 12 (39) 12 (39) 7(23) 17 (57) p ns ns 0.006
30 kDa+ OR 0.22
Cl 0.09-0.68
50 kDa— 10 (32) 6 (19) 10 (32) 1(3) p 0.006 ns 0.006
30 kDa- OR
Cl
50 kDa- 9 (29) 14 (45) 14 (45) 4 (13) p ns 0.01 0.01
26 kDa+ OR
Cl
30 kDa- 11 (35) 5 (16) 10 (32) 6 (20) p ns ns ns
26 kDa+ OR
Cl

WB - Western blot; OR - odds ratio; Cl — confidence intervals; ns — non significant.

For other abbreviations see under Table 1.

Seronegativity to 50 kDa along with 26.5 kDa seroposi-
tivity was significantly more frequent in DU (p = 0.01) and
GU (p =0.01) than in FD, but not in GCA.

Seronegativity to VacA along with 50 kDa seropositivi-
ty was significantly more frequent in FD than in GCA
(p=0.01), GU (p = 0.01), and DU (p = 0.005).

Seronegativity to VacA along with 30 kDa seropositivi-
ty was significantly more frequent in FD than in GCA (p =
0.002) and GU (p = 0.0008), but not than in DU.

Seronegativity to VacA along with 50 kDa and 30 kDa
seropositivity was significantly more frequent in FD than in
GCA (0.005) and GU (p =0.02), but showed only trend to
significance in comparison with DU (p = 0.068).

Seropositivity to both 50 kDa and 30 kDa was signifi-
cantly more frequent in FD than in GU (p = 0.006), but not
as frequent as in GCA and DU.

The other synchronous seropositivity combinations
were not different among the investigated groups (Table 2).

All alternative seropositivity/seronegativity combina-
tions, apart from 50 kDa or 30 kDa seropositivity, which is
significantly more frequent in FD than in GCA (p = 0.006)
and GU (p = 0.006), but not as frequent as in DU, were sig-

nificantly more frequent in GCA, PU, GU groups than in FD
or vice versa depending on the intention of the test (Table 3).

Synchronous seropositivity to VacA with seronegativity
to 50 kDa (p = 0.014), synchronous seronegativity to both 50
kDa and 30 kDa (p = 0.0024), and 26 kDa seropositivity with
seronegativity to 50 kDa (p = 0.013) were significantly more
frequent in GCA and PU than in FD. Synchronous combina-
tions of VacA seronegativity with 50 kDa seropositivity
(p =0.001), 30 kDa seropositivity (p = 0.01), 50 kDa and 30
kDa seropositivity (p =0.01) were significantly more fre-
quent in FD than in GCA and PU. In addition to that sero-
positivity combination of 50 kDa and 30 kDa was signifi-
cantly more frequent in FD (p = 0.039) (Table 4).

All alternative combinations, except for VacA seroposi-
tivity or 26 kDa seropositivity, had a significantly more dif-
ferent frequency than the comparison group. Other VacA se-
ropositive combination whatever companion (50 kDa sero-
negativity, 30 kDa seronegativity, both 50 kDa and 30 kDa
seronegativity, 26 kDa seropositivity with either 50 kDa or
30 kDa seronegativity) were significantly more frequent in
GCA than in FD. VacA seronegativity along with 50 kDa or
30 kDa seropositivity (p = 0.0001), and 50 kDa or 30 kDa
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Table 3
Seroreactivity against alternative combination of Helicobacter pylori antigens VacA, 50 kDa, 30 kDa and
26 kDa in four groups of patients

Groups, n (%)

FD vs others

WB 1gG GCA DU GU FD
31 (100) 31 (100) 31 (100) 30 (100) GCA bU cu
VacA + or 24 (77) 26 (84) 25 (81) 14 (47) p 0.013 0.002 0.006
50kDa- OR 3.92 5.91 4.76
Cl 1.3-11.3 1.8-19.6 1.51-14.95
VacA+ or 24 (77) 20 (65) 24 (77) 10 (32) p 0.0005 0.015 0.0005
50kDa- OR 6.86 3.63 6.86
30kDa- Cl 2.2-213 1.6-10.47  2.2-21.3
VacA+ or 21 (68) 24 (77) 23 (74) 12 (40) o] 0.03 0.003 0.007
26kDat OR 3.15 5.14 4.31
50kDa- Cl 1.1-9 1.7-15.7  1.45-1238
VacA+ or 23 (74) 20 (65) 23 (74) 11 (37) o] 0.003 0.03 0.003
26kDat+ OR 4.96 3.14 4.96
30kDa- Cl  167-1484  11-893 1.67-14.84
VacA- 8 (26) 10 (32) 6 (19) 18 (60) p 0.007 0.03 0.001
50kDa+ or OR 4.3 3.2 6.3
30kDa+ Cl 15-12.8 1.1-9 2-19.8
50kDa+ or 21 (68) 26 (84) 21 (68) 29 (97) p 0.006 ns 0.006
30kDa+ OR
Cl
WB - Western blot; OR - odds ratio; Cl — confidence intervals; ns — non significant.
For other abbreviations see under Table 1.
Table 4
Seroreactivity against synchronous combination of Helicobacter pylori
antigens in patients with gastric cancer (GCA) and peptic ulcers (PU),
and functional dyspepsia (FD)
Patients, n (%)
WB IgG GCA and PU FD p OR Cl (95%)
93 (100) 30 (100)
CagA + 50 (54) 9 (30) 0.023 2.71 1.1-6.5
VacA+
VacA+ 47 (50) 10 (30) ns
26kDa+
VacA+ 25 (27) 2(7) 0.03 5.1 1.1-23
50kDa-
VacA+ 16 (17) 3(10) ns
30kDa-
VacA- 17 (18) 15 (50) 0.0006 45 1..8-10.9
50kDa +
VacA- 19 (20) 16 (53) 0.0006 45 1.9-10.7
30kDa+
VacA- 10 (11) 11 (37) 0.001 48 1.8-12.9
50kDa+
30kDa+
50kDa+ 31 (33) 17 (57) 0.03 2.6 1.1-6.1
30kDa+
50kDa- 26 (28) 1(3) 0.004 112 1.5-87
30kDa-
26kDa+ 37 (40) 4 (13) 0.01 45 1.4-13.3
50kDa-

WB - Western blot; OR - odds ratio; CI — confidence intervals; ns — non significant.
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Table 5
Seroreactivity against alternative combination of Helicobacter pylori antigens in
patients with gastric cancer (GCA) and peptic ulcers (PU), and functional dyspepsia (FD)
Patients, n (%)
WB 1gG GCA and PU =) p OR Cl (95%)
93 (100) 30 (100)
VacA+ or 74 (80) 14 (47) 0.0005 445  1.85-10.7
50kDa-
VacA+ or 82 (88) 27 (90) ns
26kDa+
VacA+ or 68 (73) 10 (32) 0.0002 544  2.24-13.2
(50kDa-)+(30kDa-)
VacA+ or 68 (73) 12 (40) 0.002 4.08 1.7-9.67
(26kDa+)+(50kDa-)
VacA+ or 66 (71) 11 (37) 0.0016 422  1.77-10.05
(26kDa+)+(30kDa-)
(VacA-)+(50kDa+) or 24 (26) 20 (67) 0.0001 5.8 2.4-14
(30KDa+)
30kDa+ or 68 (73) 29 (97) 0.031 10.7 1.4-82
50kDa+

WB - Western blot; OR - odds ratio; Cl — confidence intervals; ns — non significant.

For other abbreviations see under Table 1.

Table 6
Diagnostic characteristics of 1gG against 50 kDa, synchronous and alternative combination
of VacA, 50 kDa, 30 kDa for functional dyspepsia (FD)

WB bands GCA and PU, .

antigen n (%), FD.n(%) s PPV NPV  CUl+  cul-  raction

seroreactivity (n=93) (n=30) correct

50 kDa 44 (47) 23 (77) 77 53 34 87 0.26 0.46 61
(VP) (P)

VacA- 10 (11) 11 (37) 37 89 52 81 0.19 0.73

50 kDa+ (VP) (G) 76%*

30 kDa+

VacA- 17 (18) 15 (50) 50 82 47 83 0.23 0.68 g

50 kDa+ (VP) (G)

VacA- 19 (20) 16 (53) 53 80 46 84 0.24 0.67 —

30 kDa+ (VP) (G)

VacA- 24 (26) 20 (67) 67 74 45 87 0.30 0.65

50 kDa+ (VP) (G) 72.4%

or 30 kDa+

*p < 0.05; **p < 0.01 vs. 50 kDa group.

Sn - sensitivity; Sp — specificity; PPV — positive predictive value; NPV — negative predictive value; CUI - clinical

utility index.
For other abbreviations see under Table 1.

A qualitative interpretation of the clinical utility index: (E) => 0.81 excellent; (G) => 0.64 good; (SA) => 0.49
satisfactory/adequate; (P) => 0.36 poor; (VP) < 0.36 very poor.

seropositivity (p = 0.031) were significantly more frequent in
FD than in GCA and PU (Table 5).

Among synchronous and alternative seropositivi-
ty/seronegativity combinations, we selected those with the most
pronounced probability and/or odds ratio and compared their di-
agnostic characteristics with 50 kDa or VacA. VacA seroposi-
tivity or 50 kDa seronegativity (p = 0.015) and VacA seroposi-
tivity or 50 kDa and 30 kDa seronegativity (p = 0.044) had bet-

ter diagnostic characteristics with statistically significant better
fraction correct than VacA seropositivity alone (Table 6).

VacA seronegativity along with either 50 kDa or 30
kDa seropositivity (p =0.003), 50 kDa seropositivity (p =
0.01), 30 kDa seropositivity (p =0.015), 50 kDa or 30 kDa
seropositivity (p = 0.02) had better diagnostic characteristics
and significantly better fraction correct than 50 kDa sero-
positivity alone (Table 7, Figure 1).
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Table 7
Diagnostic characteristics of 1gG against VacA, synchronous and alternative combination
of VacA, 50 kDa, 30 kDa for GCA and PU

. GCA and PU, .
WB band_s antigen n (%), FD'D (%), sn Sp PPV NPV CUl+ cuI- Fraction
seroreactivity (n=93) (n=30) correct
VacA 53 (57) 10 (33) 57 67 84 33 0.48 0.22 59

(P) (VP)

VacA+ or 75 (82) 14 (47) 81 53 84 47 0.68 0.25 74%
50 kDa- (G) (VP)
VacA+ or 68 (73) 10 (33) 73 67 87 44 0.64 0.3 71.5%
50 kDa- (G) (VP)
30 kDa-
VacA+ or 68 (73) 12 (40) 73 60 85 42 0.62 0.25 69.9
26 kDa+ (SA) (VP)
50 kDa-
VacA + or 66 (71) 11 (37) 71 63 86 41 0.61 0.26 69
26 kDa+ (SA) (VP)
30 kDa -

*p < 0.05 vs. VacA group.

Sn — sensitivity; Sp — specificity; PPV — positive predictive value; NPV — negative predictive value; CUI — clinical utility

index. For other abbreviations see under Table 1.

A qualitative interpretation of the clinical utility index: (E) => 0.81 excellent; (G) => 0.64 good; (SA) => 0.49

satisfactory/adequate; (P) => 0.36 poor; (VP) < 0.36 very poor.
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Fig. 1 — Fraction correct of different seroreactivity combination against Helicobacter pylori
VacA, 50 kDa, 30 kDa and 26 kDa in comparison with 50 kDa and VacA alone.
*p < 0.05; **p < 0.01 vs. corresponding 50 kDa (VacA) group.

Discussion

Difference in immune response with preferences to spe-
cific antigens was observed in young children 2, but in GCA
and PU also, with different results ***. Our analysis of syn-
chronous seropositivity/seronegativity 1gG combinations as a
candidate biomarker for the serious outcome of the infection
showed that VacA+50 kDa- is significantly more frequent in
patients with GCA and PU than in FD due to very low fre-
quency in FD (7%).

At the same time, the frequency of this combination in
GCA and PU group was also relatively low (27%), and its
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application in clinical practice seems implausible. Seronega-
tivity to both 50 kDa and 30 kDa had similar results.
Alternative seropositivity/seronegativity combination
could offer the manifestation of the existing differences. For
example, VacA seronegativity was present in 25% of pa-
tients with either GCA or PU with synchronous 50 kDa sero-
negativity. If we applied criteria for VacA seropositivity or
50 kDa seronegativity, we would increase the percent of true
positive finding for 25%, and, at the same time, the specifici-
ty would decrease due to 13.3% false positive results in FD.
The analysis of an alternative seropositivity/seronegativity
candidate biomarker for the serious outcome showed more
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interesting results with 4 promising combination of VacA+
or 50 kDa- (p = 0.0005; OR = 4.45); 50 kDa+ and 30 kDa-
(p=0.0002; OR =5.54); 26 kDa+ and 50 kDa-, and 26
kDa+ and 30 kDa-. These results were notably interesting,
giving us the idea to test their diagnostic abilities. When we
analyzed diagnostic characteristics of the above-mentioned
combinations, two of them VacA+ or 50 kDa- (p =0.015)
and VacA+ or 50 kDa+ and 30 kDa- (p = 0.044) showed sig-
nificantly better results than VacA alone. VacA+ or 50 kDa-
had the highest sensitivity (81%), lower specificity than Va-
cA+ or 50 kDa- and 30 kDa- (53% vs. 67% vs. 67%, respec-
tively); lower PPV than VacA+ or 50 kDa- and 30 kDa- (84
vs. 87, respectively); highest NPV (47 vs. 33 vs. 44, respec-
tively), and the highest CUI+ (0.68 vs. 0.48 vs. 0.64, respec-
tively). CUIVe+ of both tests can be considered as good, but
CUIVE- is very poor for both. These two tests may perspec-
tively have a good role in clinical practice ** . The analysis
of synchronous and alternative seropositivity/seronegativity
of VacA, 50 kDa, 30 kDa, 26 kDa antigen combinations re-
garding a biomarker for functional dyspepsia showed four
significant results. VacA seronegativity along with 50 kDa
seropositivity (p =0.006, OR =4.5), 30 kDa seropositivity
(p =0.0006, OR =4.5), 50 kDa and 30 kDa seropositivity
(p =0.001, OR =4.8), and, apart from that, 50 kDa and 30
kDa seropositivity together, were more frequent in FD than
in GCA and PU groups. Two alternative combinations have
been analyzed, VacA- along with 50 kDa+ or 30 kDa+
(p=0.0001, OR =5.8), 50 kDa+ or 30 kDa+ (p=0.031,
OR =10.7), both being significantly more frequent in FD
than in GCA

The four combinations with the best results as a bi-
omarker for FD: VacA- along with either 50 kDa+ and 30
kDa+, 50 kDa+ and 30 kDa+, 50 kDa+ or 30 kDa+ have sig-
nificantly better diagnostic characteristics than 50 kDa sero-
positivity alone. When we compared diagnostic characteris-
tics of these four tests with 50 kDa seropositivity, we found
that sensitivity and NPV were the highest in 50 kDa. Speci-
ficity, PPV and CUIVE- were the highest in VacA- along
with 50 kDa+ and 30 kDa+ combination. NPV and CUIVE+
were the highest in VacA- along with 50 kDa+ or 30 kDa+.
It is interesting that all four combinations have CUIVE- at
the level of “good”, but at the same time all CUIVE+ were
“very poor”. This implies possible application of these sero-
reactivity combinations as a test with good screening utility.

Alternative seropositivity/seronegativity combination led to
the improvement of sensitivity, with no significant deteriora-
tion of specificity.,

Previously published results highlighted the association
of 19 kDa or 19.5 kDa seropositivity with 35 kDa *, 136 kDa ®,
136 kDa along with 33 kDa ® and GCA. Contrary to the previ-
ous, Chua et al. 7 reported that the seronegativity of 19 kDa
and 35 kDa were associated with GCA. According to the study
of Karami et al, ® 126 kDa and 89 kDa seropositivity are asso-
ciated with GCA, but Janulaityte-Guinther et al. 8 reported only
the synchronous seropositivity of 120 kDa and 85 kDa associ-
ated with GCA, while with the absence of one seropositivity,
the association with GCA disappeared. According to the pub-
lished results, PU is associated with 35 kDa seropositivity
along with either 87 kDa seropositivity, 87 kDa or 125 kDa se-
ropositivity °, and CagA seropositivity °. In our study, we did
not use 19 kDa, 19.5 kDa and 35 kDa antigens. Shafaie et al. 1
reported that multiplex serology assay using synchronously
more H. pylori antigens was able not only to detect subjects
with current H. pylori infection, but it could also screen dys-
peptic patients for the presence of gastric atrophy. This simple
and cost-efficient method can supplement routine screening
ELISAs to increase the chances of detecting current infections,
as well as atrophic gastritis.

The limitations of our study were a relatively small
number of participants, and German ViraBlot with H. pylori
isolates from German patients.

Conclusion

In our study combined seropositivity/ seronegativity of
H. pylori antigens VacA, 50 kDa and 30 kDa had a signifi-
cantly stronger association with either GCA and PU or FD
than previously reported single seropositivity against VacA
and 50 kDa. It could be interesting to analyze diagnostic
abilities of the observed shift in response to H. pylori anti-
gens VacA, 50 kDa and 30 kDa related to the severity of gas-
tric mucosal lesion. Synchronous and/or alternative seroposi-
tivity/seronegativity to H. pylori antigens VacA, 50 kDa and
30 kDa may be investigated as a diagnostic test, and in our
further analysis it would be justified to be tested vs. and
along with alarm features in patients with dyspeptic symp-
toms, in order to select the patients with the uninvestigated
dyspepsia who are candidates for early EGDS.

REFERENCES

1. Somg H, Michel A, Nyrén O, Ekstrim AM, Pawlita M, Ye W. A
CagA-independent cluster of antigens related to the risk of
noncardia gastric cancer: associations between Helicobacter pylori
antibodies and gastric adenocarcinoma explored by multiplex
serology. Int | Cancer 2014; 134(12): 2942-50.

2. Yokota Si, Amano Ki, Hayashi S, Kubota T, Fujii N, Yokochi T.
Human antibody response to Helicobacter pylori lipopolysaccha-
ride: presence of an immunodominant epitope in the polysac-
charide chain of lipopolysaccharide. Infect Immun 1998; 66(6):
3006-11.

3. Mangjlovié N, Tufegd%ié 1, Ristanovié E, Bokonji¢ D. Serum IgG an-
tibodies against Helicobacter pylori low molecular weight antigens

50kDa, 30kDa and Urease A 26 kDa, along with Vacuolating
cytotoxin A are associated with the outcome of infection.
Vojnosanit Pregl 2020; 77(4): 405-12.

4. Chomvarin C, Ottiwet O, Habnvajanawong C, Intapan PM,
Wongwajana S. Seroreactivity to specific antigens of Helicobac-
ter pylori infection is associated with an increased risk of the
dyspeptic gastrointestinal diseases. Int ] Infect Dis 2009;
13(5): 647-54.

5. Schumann C, Triantafilon K, Rasche FM, Moricke A, Vogt K, Tri-
antafilon M, et al. Serum antibody positivity for distinct Helico-
bacter pylori antigens in benign and malignant gastroduodenal
disease. Int ] Med Microbiol 2006; 296(4-5): 223-8.

Manojlovi¢ N, et al. Vojnosanit Pregl 2022; 79(2): 133—141.



Vol. 79, No. 2

VOJNOSANITETSKI PREGLED

Page 141

6. Karami N, Talebkban Y, Saberi S, Esmaeili M, Oghalaie A, Abdirad

8.

10.

A, et al. Seroreactivity to Helicobacter pylori antigens as a risk in-
dicator of gastric cancer. Asian Pac J Cancer Prev 2013; 14(3):
1813-7.

Chua TS, Fock KM, Chan YH, Dbamodaran S, Sim CS, Ng TM, et
al. Seroreactivity to 19.5-kDa antigen in combination with ab-
sence of seroreactivity to 35-kDa antigen is associated with an
increased risk of gastric adenocarcinoma. Helicobacter 2002;
7(4): 257-64.

Janulaityte-Giinther D, Kupcinskas L, Pavilonis A, Valuckas K,
Wadstrom T, Andersen LP. Combined serum IgG response to
Helicobacter pylori VacA and CagA predicts gastric cancer.
FEMS Immunol Med Microbiol 2007; 50(2): 220-5.

Auwcher P, Petit M1, Mannant PR, Pezennec 1, Babin P, Fauchere
JL. Use of immunoblot assay to define serum antibody pat-
terns associated with Helicobacter pylori infection and with H. py-
Jori-related ulcers. | Clin Microbiol 1998; 36(4): 931-6.
Lamargue D, Gilbert T, Roudot-Thoraval F, Deforges L, Chaumette
MT, Delchier JC. Seroprevalence of eight Helicobacter pylori
antigens among 182 patients with peptic ulcer, MALT gastric
lymphoma or non-ulcer dyspepsia. Higher rate of seroreactivi-
ty against CagA and 35-kDa antigens in patients with peptic
ulcer originating from Europe and Africa. Eur ] Gastroenterol
Hepatol 1999; 11(7): 721-6.

Manojlovi¢ N, et al. Vojnosanit Pregl 2022; 79(2): 133—141.

11.

12.

13.

14.

15.

Filipec Kanizaj T, Katicié M, Presecki 1, Gasparov S, Coli¢ Corlje 1/,
Kolari¢ B, et al. Serum antibodies positivity to 12 Helicobacter py-
Jori virulence antigens in patients with benign or malignant gas-
troduodenal diseases-cross-sectional study. Croat Med ] 2009;
50(2): 124-32.

Kindermann A, Konstantopoulos N, Lehn N, Demmelmair H, Koletz-
ko S. Evaluation of two commercial enzyme immunoassays,
testing immunoglobulin G (IgG) and IgA responses,for diag-
nosis of Helicobacter pylori infection in children. J Clin Mi-
crobiol 2001; 39(10): 3591-6.

Mitchell AJ. Sensitivity X PPV is a recognized test called the
clinical utility index (CUI+). Eur ] Epidemiol 2011; 26(3):
251-2; author reply 252.

Bossuyt PM, Reitsma JB, Linnet K, Moons KG. Beyond diagnostic
accuracy: the clinical utility of diagnostic tests. Clin Chem
2012; 58(12): 1636-43.

Shafaie E, Saberi S, Esmacili M, Karimi Z, Najafi S, Tashakoripoor
M, et al. Multiplex serology of Helicobacter pylori antigens in
detection of current infection and atrophic gastritis - A simple
and cost-efficient method. Microb Pathog 2018; 119: 137—44.

Received on January 16, 2020
Accepted on July 13, 2020
Online First July, 2020



