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LUTAMMOM HELICOBACTER PYLORI, KOOUPYIOLLUM
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Pesiome. Lleb rcciienoBaHus — OLIEHUTh B3aMOCBSI3b MEXKIY CEPOMO3UTUBHOCTBIO 110 aHTUTEJIaM K 11~
KJIIMYECKOMY LIMTPYUNIMHUPOBAHHOMY TIENTUAY U XpoHUUYecKoi uHgekuueit Helicobacter pylori (H. pylori) y
NalueHTOB ¢ peBMaTOMAHBIM apTpuToM (PA). B cciienoBanue ObLIM BKIIOYEHbI 92 XKEHIIMHBI C yMEPEHHOM
akTUBHOCTBIO PA. B uMMyHO(EpMEHTHOM aHAIN3€e OIPEIS/ISIIA CBIBOPOTOUYHBIE aHTUTE A K IIUKIINYECKOMY
nuTpymruHupoBaHHoMy nentuny (anti-CCP), anturena k H. pylori (anti- H. pylori-1gG), cymmapHbIe aHTU-
Tena K antureny CagA H. pylori (anti-CagA); Haauuue mo3uTUBHOrO pesyJibraTta anti-CagA-IgG noarBepxk-
AT METOAOM NMMMYHOOJI0Ta. 68,5% 60BbHBIX PA TI0Ka3aJI1 ITOJIOXKUTEIBLHBIN pe3ynbTat anti- H. pylori-1gG,
MpUYEM Cpely MalMeHTOB AaHHOU rpyniibl 40% nanv MOJIOKUTEIbHBIN pe3ynbraT Ha anti-CagA-IgG. Bece
YYaCTHUKM MCCIeIOBaHUsI ObUIM paclipenesieHbl Ha rpynmnbl: I — H. pylori cepoHeraTUBHBIE MallMEHTHI
(H. pylori); 11 — H. pylori nonoxutenbHble, HO CagA otpuuarenabHbie (H. pylorit/CagA~); 111 — nauueHThI
ceporoyioxkutenbHbie U Ha H. pylori, n Ha CagA (CagA™). Ilokazatenu anti-CCP y 6onbHbIX PA ¢ CagA*
(rpymnma IIT) 66111 1OCTOBEPHO BhIIIE HE TOJBKO MO CPABHEHUIO C TPYMNION OOJbHBIX, CEpPOHETaTUBHBIX IO
H. pylori (p < 0,001), HO 1 Mo cpaBHeHUIO ¢ MaureHTamMu u3 rpymnsl 11 (H. pylorit/CagA’) (p < 0,041). U3-
y4yeHUe BIUSHUS akTUBHOCTU PA, Hammuus P® wn H. pylori nanHBIX haKTOpoB Ha comep:kanne anti-CCP
MPOIEMOHCTPUPOBAJIO HE3HAYMTEIbHYIO 010 M3MeHuYnBOCTH anti-CCP mpu BBICOKOM yIedIbHOM BKJIaie
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H. pylori (beta = 0,25). lobaBiaeHue B IpeJacTaBIeHHYI0 Moaesb rokaszatesist CagA(+) (beta = 0,503) no3Bo-
JIUJTIo onucath u3aMeH4nBocTh anti-CCP nipaktuuecku B 30% ciryuaeB (R? = 0,29). B rpyniie 6o1bHbIX PA ¢
noka3zatesssmu anti-CCP, mpeBpIIamIIMMy yCTaHOBICHHOE TToporoBoe 3HauyeHue B 20 ME /M (Tmokaszarenb
HOPMBI), HAOII0AIOCh MOBBIIIEHUE OO0 O0JbHBIX, MHUIIMpoBaHHBIX H. pylori (p < 0,001), HO He moJs
CagA-110J10KUTeNIbHBIX TTalreHToB (p = 0,06). [1pu yBenmyeHUM moporoBoro ypoBHsi 1o 60 ME/mi (Tpex-
KpaTHOE MpeBBIIIEHNE BepXHeil rpaHUIIbl HOPMBI) Y TIAIMEHTOB ¢ TOCTOBEpHO BhICOKMM anti-CCP cBsi3b ¢
no3utuBHOCTHIO Ha CagA ctana 3Hauumoli (p = 0,005). CagA, obyianast BBICOKOW UMMYHOT€HHOCTBIO, CITO-
CcO0OCH BBI3BIBAaTh BOCITAIUTEILHYIO PEaKIINIO B OpTaHU3ME XO3sIMHA, KOTOpast BEIXOINUT 32 PAMKH ICHCTBUSI
camoit H. pylori. HeobxoauMbl JOMOTHUTEIbHBIC SKCIIEPUMEHTAIbHBIC MCCASIOBAHUS IJIsI U3YICHUST BO3-
MOXHBIX KIMHUYECKUX U Ja00paTOPHBIX aCCOLMAIINii, KOTOPBhIE MOTYT OKa3aTh BJIMSHNE Ha TAKTUKY Jieue-
Hus CagA* mauueHToOB ¢ PA, cepono3uTUBHBIX 110 aHTULUTPYJJIMHUPOBAHHBIM aHTUTEIaM, a TaAKXKe OLle-
HUTb 2PPEeKTUBHOCTD 3paaukauuu H. pylori B i7aHHOI rpyrme.

Karouesvle croea: peemamoudnsiii apmpum, aHmumena K YUKAUHECKOMY YUMPYAIUHUDOBAHHOMY Nenmudy, UHGeKuus,
duaenocmuka, xeaukobaxkmep nuaopu, oesok CagA

PECULIARITIES OF IMMUNOLOGICAL MANIFESTATIONS IN
PATIENTS WITH RHEUMATOID ARTHRITIS IN THE PRESENCE
OF CHRONIC INFECTION WITH HELICOBACTER PYLORI
VARIANT ENCODING CYTOTOXIN-ASSOCIATED GENE A
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Abstract. The study aimed to evaluate the association between cyclic citrullinated peptide antibody
seropositivity and chronic Helicobacter pylori (H. pylori) infection in patients with rheumatoid arthritis (RA).
We examined 92 women with moderate RA activity. Serum antibodies to cyclic citrullinated peptide (anti-
CCP), antibodies to H. pylori (anti-H. pylori-1gG), and total antibodies to H. pylori CagA antigen (anti-
CagA) were determined by enzyme immunoassay; the presence of anti-CagA-IgG positivity was confirmed
by immunoblot. 68.5% of RA patients were positive for anti-H. pylori-1gG, and 44.4% of patients in this
group were positive for anti-CagA-IgG. All the study participants were divided into three groups: 1 — H. pylori
seronegative (H. pylori); I1 — H. pylori positive, CagA negative (H. pylori*/CagA-); 111 — H. pylori positive and
CagA positive (CagA™). The anti-CCP values in RA patients with CagA* (group III) were significantly higher
not only in comparison with patients seronegative for H. pylori (p < 0.001), but also in comparison with patients
from group I (H. pylori*/CagA’) (p = 0.041). A study of the influence of the RA activity, the presence of RF
and H. pylori on anti-CCP content demonstrated a small proportion of anti-CCP variability (R2 = 0.09), with a
high contribution of H. pylori (beta = 0.25). The addition of the CagA(+) index (beta = 0.503) to the presented
model allowed us to describe the variability of anti-CCP in almost 30% of cases (R2 = 0.29). In the group of
RA patients with anti-CCP values exceeding the established threshold value of 20 U/mL (normal index), there
was an increase in the proportion of patients infected with H. pylori (p < 0.001), but not the proportion of
CagA-positive patients (p = 0.06). When the threshold level was increased to 60 U/mL (three times the upper
limit of normal) in patients with significantly high anti-CCP, the association with positivity for CagA became
significant (p = 0.005). CagA is highly immunogenic and is capable of inducing an inflammatory response in
the host that goes beyond the effect of H. pylori itself. Additional experimental studies are needed to investigate
possible clinical and laboratory associations that may influence the treatment tactics of CagA* patients with RA
who are seropositive for anti-citrullinated antibodies, as well as to evaluate the possible effects of therapeutic
intervention aimed at the eradication of H. pylori in this group.

Keywords: rheumatoid arthritis, antibodies to cyclic citrullinated peptide, infection, diagnostics, Helicobacter pylori, CagA protein
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Introduction

In recent years, the association of Helicobacter py-
lori (H. pylori) infection with the spread of autoim-
mune pathology has attracted much attention because
H. pylori can participate in the etiopathogenesis of a
number of autoimmune diseases and persist chronic
inflammation by stimulating the immune overall
response [13]. Various mechanisms associated with
H. pylori can cause loss of cellular tolerance and
the production of various autoantibodies (IgM-
rheumatoid factor, antinuclear and antiphospholipid
antibodies, etc.) [4]. According to statistical analysis,
infection with a more virulent variant of H. pylori
encoding cytotoxin-associated gene 4 (CagA) can
significantly increase the risk of autoimmune di-
seases [14]. This strain of H. pylori has an increased
ability to stimulate the secretion of pro-inflammatory
cytokines, which ultimately leads to modulation of
the patient’s immune responses [2].

The results of the many studies suggest a possible
pathogenetic role of H. pylori infection in the pro-
gression of non-digestive diseases [3], such as chro-
nic autoimmune rheumatic diseases, including rheu-
matoid arthritis (RA). Although a number of studies
do not support a significant association between
H. pylori infection and RA [1, 14], there is evidence
of significant improvement in both clinical and la-
boratory parameters after successful eradication of
H. pylori infection in patients with RA [2].

It should be stated that the relationship bet-
ween H. pylori infection and RA is understudied
nowadays [4].

The study aimed to evaluate the association between
cyclic citrullinated peptide antibody seropositivity
and chronic H. pylori infection in patients with RA.

Materials and methods

We examined 92 women (mean age, 55.5+9.6 years
old; mean disease duration, 8.5 (7.0-9.5) years; body
mass index, 29.1 (24.8-32.9) points) with moderate
(3.2 < DAS28 < 5.1) RA activity. The mean value of
the DAS28-ESR index was 3.83 (3.47-4.38) points.
Rheumatoid factor (RF) seropositivity was found
in 56 (61%) people. Rheumatoid arthritis diagnosis
was based on the diagnostic criteria defined by the
“American College of Rheumatology/European Lea-
gue Against Rheumatism Collaborative initiative”
(2010).

Serum samples were obtained after centrifugation
(5 mL of whole blood at 3000 rpm for 5 minutes),
then samples were kept at -20°C until testing. Serum
antibodies to cyclic citrullinated peptide (anti-CCP)
were determined by enzyme immunoassay (Anti-CCP
hs kit, Cat. No. 416-6010, Orgentec Diagnostika,

Germany). The presence of helicobacteriosis was
established using the Anti- Helicobacter pylori ELISA
(IgG) ELISA test (EI2080-9601G, Euroimmun,
Germany) designed for semi-quantitative/quanti-
tative determination of human IgG antibodies to
Helicobacter pylori (anti-H. pylori-IgG) in blood
serum and plasma. All serum samples from RA
patients were also analyzed for the presence of total
antibodies to Helicobacter pylori CagA antigen (anti-
CagA) (Vector-Best, Russia). The threshold values
were determined at the levels recommended in the
manufacturer’s instructions. The immunoblot method
and the recomLine Helicobacter IgG 2.0 kit (Cat.
No. 4774, Mikrogen, Germany) were additionally
used to confirm Helicobacter pylori CagA-1gG asso-
ciated infection.

Statistical analysis

The results were statistically analyzed using
Microsoft Excel 2011 and Statistica 10.0 (Stat Soft
Inc., USA).

Data were displayed as median and lower/upper
quartile Me (Q,,5-Q,;5s) for variables with asymmet-
ric distribution, and as mean * standard deviation
(M=£SD) for variables with normal distribution. The
test of variance analysis (ANOVA) and Kruskal—
Wallis H test (as appropriate) were used in intergroup
comparisons. Categorical variables were presented as
percentages (%). Correlation analysis was performed
using Spearman’s coefficient (r)). We used the y?
criterion to analyze differences in the frequencies of
the variables between the groups. Differences were
considered statistically significant at p < 0.05.

Results and discussion

In determining anti-CCP, the mean interquartile
range was 63.4 (9.49-312) U/mL. About half of the
patients (47.8%) had a significantly high level of anti-
CCP (> 60 U/mL; three times the upper limit of
normal). In 18.5% of the patients the index was in the
range of 20 U/mL to 60 IU/mL (moderate increase).

68.5% of RA patients (n = 63) were positive for
anti-H. pylori-1gG, and 44.4% (n = 28) of patients in
this group were positive for anti-CagA-IgG.

All the study participants were divided into three
groups: group I (n = 29; H. pylori’) — H. pylori sero-
negative (no anti-H. pylori-1gG); group II (n = 35;
H. pylori* /CagA-) — H. pylori positive, CagA negative
(positive anti-H. pylori-1gG, but no anti-CagA-IgG);
group III (n = 28; CagA™) — H. pylori positive and
CagA positive (positive anti-H. pylori-1gG and anti-
CagA-IgQG).

There were no intergroup differences in determi-
ning C-reactive protein (CRP) and rheumatoid factor
class IgM (IgM-RF) (p > 0.05), except for group
3 patients, whose IgM-RF levels were significantly

929



Anexcandpos A.B. u dp.
Aleksandrov A.V. et al.

Meoduyunckas Ummynonoeus

Medical Immunology (Russia)/Meditsinskaya Immunologiya

TABLE 1. LEVELS OF LABORATORY MARKERS OF RHEUMATOID ARTHRITIS IN GROUPS OF PATIENTS WITH CHRONIC

H. PYLORI INFECTION

Group | Group |l Group Il
CRP, mg/L 17.0 (9.4-19) 12.5 (4.8-17.7) 13.3 (9.4-19.7)
IgM-RF, IU/mL 13.5+10.9"" 20.6x17.7 23.2419.9

anti-CCP, U/mL 9.07 (3.77-32.4)-1 -

63.7 (14.6-149.0)"" 788 (74.3-1392.0)

Note. CRP, C-reactive protein; IgM-RF, rheumatoid factor class IgM; anti-CCP, antibodies against cyclic citrullinated peptide; the

upper register indicates intergroup differences at p < 0.05.

higher (p = 0.026) than those of H. pylori seronegative
patients (group 1) (Table 1).

The anti-CCP values in RA patients with CagA(+)
(group III) were significantly higher, not only in
comparison with patients seronegative for H. pylori
(group I), but also in comparison with patients from
group 11 (H. pylori*/CagA-) (p < 0.001 and p = 0.041,
respectively) (Table 1).

Previous studies have noted the correlation bet-
ween H. pylori infestation, confirmed by histological
method and the immunological manifestations of
RA [5]. The research on laboratory parameters in RA
patients with the presence of H. pylori demonstrates
an increase in inflammatory markers and various
autoantibodies [13].

Mechanisms of H. pylori evasion of the humoral
immune response remain unclear. The persistence of
H. pylori in the human body is accompanied, as a rule,
by a successive change in the pronounced immune
response at the introduction of the bacterium to the
further development of immune tolerance [10].

The immune response to the soluble protein
CagA present in highly virulent strains of H. pylori is
often accompanied by increased levels of RF, ESR,
CRP, and anti-mutant citrullinated vimentin (anti-
MCV) [2]. CagA is highly immunogenic, has a direct
effect on cancer-promoting signaling pathways, and
causes an inflammatory response in the host body that
goes beyond the action of H. pylori itself [9]. And if in
our study the absence of correlation between CagA(+)
and the studied markers of inflammatory reaction
(CRP, CRP) can be explained by the homogeneity of
RA patients by sex, age, activity and duration of the
disease (the association with Helicobacter infection
was previously established for all parameters), the
presence of close association of anticitrullinated
proteins and CagA(+) is most indicative.

Anti-CCP levels correlated with the RA activity
index DAS28 (r,=0.19), the presence of RF (r,=0.29),
and H. pylori (r; = 0.45). The study of the influence

of these factors on anti-CCP content demonstrated a
small proportion of anti-CCP variability (R? = 0.09),
with a high contribution of H. pylori (beta = 0.25). The
addition of the CagA(+) index (beta = 0.503) to the
presented model allowed us to describe the variability
of anti-CCP in almost 30% of cases (R>=0.29).

In the group of RA patients with anti-CCP
values exceeding the established threshold value of
20 IU/mL (normal index), there was an increase in the
proportion of patients infected with H. pylori (Chi-
square = 13.5; p < 0.001), but not the proportion of
CagA-positive patients (Yates Chi-square = 3.55;
p = 0.06). When the threshold level was increased to
60 IU/mL (three times the upper limit of normal) in
patients with significantly high anti-CCP (n = 44),
the association with positivity for CagA became
significant (Yates Chi-square = 7.67; p = 0.005).

The high level of H. pylori infection is apparently
associated with impaired immune system formation
in RA patients due to pronounced immune disorders
and the influence of immunosuppressive therapy.
Autoreactive B cells actively producing antibodies to
citrullinated proteins in RA are exposed to H. pylori.
Using modeling techniques to detect specific
physiological free amino acids as biomarkers of
H. pylori-related peptic ulcer disease, citrulline has
been identified as one of the key traits [6]. It has been
argued that citrullination processes could potentially
play a role in bacterial and viral sepsis because high
levels of circulating citrullinated histone H3 have been
found in patients with sepsis and coronavirus [11,
12]. According to Kastbom et al., decreased muco-
sal immunity to citrullinated proteins/peptides and
recruitment of new B-cells are important chara-
cteristics of the response to antirheumatic therapy in
patients with early RA [8].

Based on the results of our study, we can conclude
that chronic infection with Helicobacter pylori strain
encoding cytotoxin-associated gene A (CagA) and
immunological processes occurring in anti-CCP-
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positive patients, regardless of the activity and dura-
tion of rheumatoid arthritis, are closely associated.

Conclusion

The role of H. pylori infection in the induction
and maintenance of autoimmunity remains unclear.
Clarification of the mechanisms of the influence
of chronic H. pylori infection on the course of
immunological processes in RA, especially in CagA*
patients, is of clinical significance due to the fact
that an infection with CagA-positive strains leads
to increased resistance to antibiotics [7] used in
eradication therapy.

Additional experimental studies are needed to
investigate possible clinical and laboratory asso-
ciations that may influence the treatment tactics
of CagA™ patients with RA who are seropositive for
anti-citrullinated antibodies, as well as evaluate the
possible effects of therapeutic intervention aimed at
the eradication of H. pylori in this group.
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