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Abstract
Objective 

To study the seroprevalence of Helicobacter pylori (H. pylori) infection in patients with primary Sjögren’s syndrome
(SS), fulfilling the 1993 European classification criteria compared with three different control groups.

Methods
Serological tests investigating the presence of antibodies against H. pylori were performed by Enzyme Immuno Assay

(EIA) and confirmed by immunoblot (IB). The samples were tested for antibodies against cytotoxin-associated-
protein A (CagA). The three control groups included were: one simultaneously collected age-matched group of
orthopaedic outpatients without rheumatological disease, a random primary care patient sample from the same 

geographic region and a group of age-matched blood donors.

Results
45% of the SS patients (n=164) were EIA-positive for H. pylori and 30% were positive in the confirming IB assay.

23% had antibodies to the CagA protein. We found a clear and statistically significant increase in seroprevalence with
increasing age. These estimates were lower compared to the control group of orthopaedic patients but similar to those

in the other two control groups, thus showing the importance of multiple control groups in case control studies.
In the group of SS patients there were no significant associations between a positive EIA, IB or CagA for H. pylori

and the presence of abnormal serum levels of autoantibodies (ANA, anti-SSA, anti-SSB, rheumatoid factor (RF)) or an
abnormal lip biopsy. 

Conclusion
Swedish patients with primary SS do not have higher H. pylori seroprevalence rates than controls. Neither was H.

pylori seropositivity associated with the presence of immunological markers of SS such as circulating autoantibodies
or a lip biopsy with abnormal focus score. 
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Introduction
P ri m a ry Sjögre n ’s syndrome (SS) is
one of the most common systemic in-
fl a m m at o ry autoimmune connective
tissue diseases. Its aetiology is un-
known. The prevalence varies between
0.04% and 4.8%, d epending on the
type of diagnostic criteria used and the
p o p u l ation studied (1). Besides the
obligatory exocrine organ involvement
some patients show non-exocrine dis-
ease manifestations. One of the most
s e rious complications of SS is the
about 40-fold increased risk of devel-
oping malignant non-Hodgkin ly m-
phoma (MNHL) that may develop in
about 5% of the SS patients (2).
Patients with saliva ry gland enlarge-
ment, lymphadenopathy, skin vasculi-
tis, peripheral neuropathy, lymphope-
nia and anaemia seem to run a higher
risk of developing MNHL than other
SS patients (3). No published data exist
rega rding the prevalence of mu c o s a -
a s s o c i at e d - lymphoid-tissue (MALT- )
lymphoma in SS. 
Helicobacter pylori (H. pylori) is prob-
ably the most prevalent bacterial infec-
tion in man wo rl d - w i d e, most often
acquired early in life. Prevalence rates
differ greatly depending on age, geo-
graphic region and socio-economic sta-
tus (4-6). H. pylori colonises the gastric
epithelium and causes chronic type B
gastritis and predicts the development
of distal gastric adenocarcinoma (7) as
well as MALT lymphoma (8, 9). A
causal link between H. pylori infection
and MALT lymphoma is further sup-
ported by the fact that eradication of H.
pylori with antibiotics has resulted in
regression of lymphoma (10, 11). 
SS is a disease of unknown aetiology
and associated with ga s t ri t i s , t h o u g h
not apparently due to H. pylori (12, 13)
as well as with an increased risk for
development of MNHL (3). Hypotheti-
cally, it is thus possible that H. pylori
infection may be of importance in SS
either as an etiological agent or by
i n t e racting with the clinical cours e.
Studies of patients with SS have shown
that some patients may improve with
respect to their SS symptoms in con-
nection with treatment of H. pylori in-
fection (14). 
Studies on the frequency of H. pylori

infection in patients with SS have so far
been relatively small and yielded con-
flicting results (12,13,15,16) (Table I). 
The aims of the current study were:
1) To determine the seroprevalence of
H. pylori infection, the bacteria’s CagA
status as a virulence factor and the anti-
b o dy titres in SS patients compare d
with three different control groups. 
2) To assess the associations between
H. py l o ri s e ro p o s i t ivity and signs of
a u t o i m mune dy s reg u l ation (autoanti-
b o dy stat u s , s a l iva ry gland biopsy
focus score).

Materials and methods
Patients
The patient group consisted initially of
184 consecutive patients with primary
SS fulfilling the Copenhagen cri t e ri a
(17) from the Sjögren’s syndrome re-
s e a rch centre at the rheumat o l ogi c a l
o u t p atient cl i n i c, Malmö Unive rs i t y
Hospital, Sweden. On the suggestion of
the referees the group was reduced to
164 patients who all fulfilled not only
the Copenhagen cri t e ria but also the
1993 European cl a s s i fi c ation cri t e ri a
for primary SS (18). The median age of
the patients was 63 years (16-88); 92%
were women. The disease duration was
in median 11.5 years (1-44). 51% were
ANA positive, 33% were SSA-, 26%
SSB- and 30% RF positive. In 51% of
the patients the salivary gland biopsy
had shown a focus score >1. 25% used
NSAIDs and 17% were smokers while
another 31% were former smokers. All
patients were currently living in Swe-
den, most of them in Malmö County
and the nearby surroundings. Almost
all patients were Caucasians.
Patient group data on autoantibody sta-
t u s , dy s p eptic symptoms, s m o k i n g
habits and NSAID treatment were col-
lected at the same time as blood sam-
ples for Helicobacter sero l ogy we re
drawn. A lower lip salivary gland biop-
sy was usually done at the time of diag-
nosis and the focus score from that
biopsy was used. 

Controls
Control group I (orthopaedic): An age-
m at ched control group consisting of
c o n s e c u t ive orthopaedic outpat i e n t s
without rheumat o l ogical autoimmu n e
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disease from the Malmö Unive rs i t y
Hospital was used for comparison of
the seroprevalence rate. 142 SS patients
were paired with 142 orthopaedic pa-
tients so that each SS patient received a
control that was at the most 3 years
older or younger. The median age was
62 years (16-88). No clinical data were
collected from the control group. 
Control group II (blood donors): We
had earlier tested 41 healthy blood do-
nors from Malmö County for H. pylori
by EIA. This group was compared with
an age-matched subgroup of 41 prima-
ry SS patients.
C o n t rol group III (histori c a l / p ri m a ry
care): In 1996 Bergenzaun et al. stud-
ied 393 persons from the region of
Lund (20 km north-east of Malmö) (6).
In both that and the present study anti-
H. pylori antibodies were tested with
EIA at the same laboratory and by the
same method. This control group con-
sisted of randomly chosen primary care
patients from urban, suburban and rural
a reas without ga s t rointestinal com-
plaints (6).

Analysis of H. pylori serology
Serum samples of the patients and con-
trols were analysed for antibodies to H.
pylori and antibodies to the CagA pro-
tein using EIA and immu n o blot. In
control groups II and III only EIA ana-

lysis was carried out. 
EIA: The methods and reagents for the
indirect IgG-EIA have earlier been des-
cribed in detail (19, 20). The cut-off
value for seropositivity was set to a rel-
ative antibody activity (RAA) of > 35
and values between 25 and 35 RAA
we re rega rded as bord e rline re s u l t s
(19). The cut-off values are based on
EIA and immu n o blot analyses of
serum samples from patients with posi-
tive and negative gastric culture for H.
pylori, blood donors and children. The
sensitivity of the EIA test is 90%, its
specificity 97% (20).
I m mu n o blot assay (IB): IB analy s i s
was carried out as recently described
(21). Test sera staining proteins with a
high molecular mass protein (110/120
kDa) or at least 2 of 5 proteins with low
molecular masses (26, 29, 30, 31 and
33 kDa), or combinations of both, were
defined as IB positive. Positive IB re-
sults correlate to H. pylori culture posi-
tivity in 97.5% (21). 

Immunological data
A n t i nu clear antibodies (ANA) we re
determined by indirect immunofluores-
cence using HEp2-cells with the fol-
lowing cut-off values: For women titres
≥ 64, ≥ 128 or ≥ 256 were considered
positive in the age groups ≤ 45 years,
46-60 years or ≥61 years, respectively.

For men one titre lower in the corre-
sponding age group was considere d
positive.
Anti-SSA (Ro 52 and/or Ro 60) and
anti-SSB (La 48) antibodies were ana-
lysed by immunodiffusion and results
we re regi s t e red as either positive or
negative. 
IgM RF measurement was done by
ELISA,with positive results of >20 IU/
m l , based on standard i s ation with a
WHO RF reference preparation. 

Statistical analysis
The numbers of controls in the control
group I were calculated in order to al-
low the detection of a 10% difference
of prevalence between patients and
controls with an expected prevalence of
35% in the general adult population.
The seroprevalence rates in the patient
group and the group of the age-match-
ed controls were compared using 2-
tests. For matched pairs with dichoto-
mous outcome McNemar’s-test wa s
used, for variables with three different
outcomes the Stewa rt - M a x we l l - t e s t
was ap p l i e d. The antibody levels in
p atients and controls we re compare d
using the Mann-Whitney-U-test.
In order to evaluate the association be-
tween SS related clinical and serologi-
cal data and Helicobacter-serology log-
istic regression with adjustment for age

Table I. Studies on Helicobacter pylori seroprevalence in patients with primary Sjögren’s syndrome.

Study Sjögren’s syndrome Controls Methods Results
(ref.) Number Number Tests % positive

Classification criteria Type Patients vs controls (if applicable)
Age: mean or median  (range) Age: mean or median  (range)

Ferraccioli et al. 21 80 Endoscopy 71% vs 63%
1996 (17) 1993 European criteria Dyspepsia Histopathology

52 (30 - 70) years Age not given

Showji et al. 1996 7 24 ELISA No seroprevalence given
(22) Age not given Pulmonary diseases Western blotting Higher titers in cases than controls

Median not given Age-matched
(range 40-69 years)

Collin et al. 1997 32 64 Endoscopy 31.2% vs 39.1%
(20) San Diego criteria Dyspepsia Histopathology n.s.

55 (27-71) years 55 (26-70) years

Aragona et al. 1999 34 primary SS 22 H. pylori ELISA Results from H. pylori ELISA :
(21) 1993 European criteria Autoimmune diseases Anti-Hsp60 ELISA

46 (13-72) years 44.3 (25-67) years prim SS: 79.4%
sec SS: 57.9%

19 43 autoimm: 18.2%
Secondary SS Eye surgery patients eye surgery: 48.5%
50.2 (23-70) years 44.7 (22-77) years
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was applied.
All tests were performed two-sided at a
significance level of 5%.

Results
Primary Sjögren’s syndrome patients
In total 73 (45%) of the 164 patients
were EIA-positive, and 15 (9%) show-
ed borderline results. IB was performed
with EIA-positive/borderline sera only,
and antibody re a c t ivity to the Cag A
protein was evaluated. In the following
presentation those negative in the EIA
test are considered as negative by the
IB and for CagA. Fo rty-nine (30%)
patients had IB-positive results (67% of
the EIA positives) and 37 (23%) had
CagA antibodies (50% of the EIA posi-
t ives). We found signifi c a n t ly higher
prevalence rates with increasing patient
age. (p-values for test for linear trend in
the patient group for EIA,IB and CagA
results respectively: 0.042, 0.001 and
0.008). The median (ra n ge) level of
antibody units in the EIA analysis was
25.5 (0-127), if all patients, and 74 (36-
127), if only those with values above
the cut-off level were included (Figs. 1
and 2). Sixty patients (37%) com-
plained about upper ga s t ro i n t e s t i n a l
problems, of those 40 (67%) were neg-
ative and 20 (33%) were positive in the
H. pylori immunoblot test (p = 0.71).
One patient in this study deve l o p e d
MNHL in a parotic gland, diagnosed
some months after eradication therapy
for H. pylori. Three more patients had a
h i s t o ry of lymphoma or pseudoly m-
phoma; all these were IB and CagA
negative. 

Control group I (142 orthopaedic 
out-patients)
In the group of orthopaedic patients 75
(53%) we re EIA positive (plus 10%
borderline results), 63 (44%) were pos-
itive by IB and 53 (37%) showed CagA
antibodies. In contrast to the re s u l t s
obtained in the patient group the tests
for linear correlation between age and
seropositivity did not show significant
results (p-values for EIA, IB and
CagA: 0.720, 0.378 and 0.550 respec-
t ive ly). The median (ra n ge) level of
antibody units in the EIA analysis was
36.5 (0-118) for all the controls and 76
(36-118) for those with results above

the cut-off level (Table II, Fig. 1, Fig.
2) 
The diffe rence in sero p revalence be-
tween the SS patient group and the age-
matched control group was statistically
significant with a lower prevalence in
the SS patients than in the controls in
IB and CagA, but not in the EIA-test.
(p = 0.01 for IB, p = 0.007 for CagA-
(Table II, Fig. 1).

Control group II (41 healthy blood
donors)
In this control group 15 (37%) had pos-
itive EIA results. Among the 41 age-
m at ched SS patients 15 (37%) we re
seropositive and thus there was no sta-
tistically significant difference between
these two groups. 

Control group III (historic population
study)
The results of the control group III are
p u blished in detail elsewh e re (6). In
t h at study only EIA-tests we re per-
fo rm e d. A graphic illustration show s
t h at the sero p revalence in the gro u p
with primary SS is within the 95% con-
fidence limits (shadowed area) of the
control group for most age groups (Fig.
1).

Subgroup analysis, (Table II)
Fulfilling increasing number of items
of the European criteria was not associ-
ated with higher seroprevalence for H.
pylori. Separate parameters as abnor-
mal focus score in salivary gland biop-
sy, presence of autoantibodies in peri-

Fig. 2. Comparison of the levels of EIA titres in SS patients and control group I (orthopaedic patients).
The graph shows the median titre, interquartile range and non-outliers range for both groups, devided
into ‘seropositives’ and ‘seronegatives’ according to the defined cut-off value of a relative antibody
activity of 35. The borderline cases are excluded. p > 0.05.

Fig. 1. Prevalence of Helicobacter pylori seropositivity in age groups analysed by EIA. The lines show
the group of Sjögren’s patients and the control group I (orthopaedic patients) (p > 0.05). The shadowed
area represents the 95% confidence interval in the population study by Bergenzaun et al. (control group
III) (ref. 8).
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p h e ral blood (ANA , a n t i - S S A , a n t i -
SSB, RF), disease duration, age at on-
set, van Bijsterveld score, unstimulated
whole sialometry or SS unrelated char-
acteristics as dyspeptic symptoms and
NSAID use did not show any statisti-
cally significant associations with H.
pylori seropositivity. Subjects who had
never smoked had a tendency to lower
seroprevalence than former and current
s m o ke rs (37% vs. 52% and 40% in
EIA) without reaching statistical signi-
fi c a n c e. (Data part ly shown in Tabl e
III). When analysing the results from
the initial 184 patients no further statis-
tical significances appeared. 

Discussion 
Our study does not support a major role
of H. pylori in the development of pri-
m a ry SS in Swedish patients as the

patient group on the whole had neither
higher prevalence nor higher antibody
l evels compared with three diffe re n t
control groups. No association between
s e ro p o s i t ivity for H. py l o ri and SS
related disease characteristics could be
detected. During recent years conflict-
ing results regarding the prevalence of
H. pylori infection in SS patients have
been published (12,13,16). Our study
of 164 pri m a ry SS patients is the
largest one by now and includes a suffi-
cient number of patients to allow the
analysis of different subgroups. Multi -
ple control groups have been used to
enhance the validity of the study. The
results are in accordance with another
n o rt h e rn European study (12) but in
contrast to the conclusions of two smal-
ler Italian and Japanese studies (13,
16). 

How should we explain these discrep-
a n c i e s ? The H. py l o ri p revalence in
southern European populations includ-
ing Italy is higher than in Sweden (5, 6)
and different antigenic properties have
been shown in H. pylori strains from
different European countries (22). The
age distribution in the studied groups is
very important, as higher age is clearly
a s s o c i ated with higher prevalence in
epidemiological studies. The other stu-
d i e s , e s p e c i a l ly the one from Jap a n ,
may be too small in size to draw reli-
able conclusions about prevalence dif-
ferences. Other factors that may con-
tribute to the conflicting results include
different genetic backgrounds in differ-
ent SS populations. Other studies have
found different HLA class II associa-
tions in Caucasoid, Chinese and Japan-
ese patients with SS (23), but signifi-
cant diffe rences between Euro p e a n
populations have not been described.
A methodological concern in our study
is the lack of association between age
and H. pylori seropositivity in our pro-
s p e c t ive ly collected control group of
orthopaedic patients which is in con-
trast to all other epidemiological stud-
ies including our own patient group.
One possible explanation for this might
be the higher rate of immigrants in the
yo u n ger age strata of this contro l
group. The comparison with two addi-
tional control groups, one contempo-
rary and one historic (6) gives strong
support to our conclusion that the fre-
q u e n cy of H. py l o ri i n fection in pa-
tients with primary SS is the same as in

Table II. Seroprevalence of antibodies to Helicobacter pylori in patients with Sjögren's syndrome and in orthopaedic patients (control
group I) in age groups.

Sjögren’s syndrome patients Orthopaedic patients
results in % results in %

Age n EIA Immunoblot CagA n EIA Immunoblot CagA 
years pos (borderline) pos pos pos (borderline) pos pos

≤ 19 1 100 (0) 0 0 1 0 (100) 0 0

20-29 5 20 (0) 0 0 3 0 (67) 33 33

30-39 9 22 (0) 22 11 13 48 (8) 46 31

40-49 15 40 (0) 20 13 14 57 (7) 50 50

50-59 31 42 (19) 13 13 26 39 (19) 31 31

60-69 43 61 (12) 49 37 41 66 (2) 46 39

70-79 30 43 (7) 43 37 34 62 (6) 53 44

≥ 80 8 38 (13) 25 13 10 30 (10) 40 20

all 142 46 (10) 32 24 142 53 (10) 44 37

Table III. Associations (age adjusted) between positive immunoblot test for H. pylori, dis-
ease characteristics of primary SS and dyspeptic symptoms. 

Groups n median age %pos by IB OR(95%CI)

All patients 164 63 30 not applicable

1993 European criteria
5 items / 4 items 51 / 67 63 / 61 39 / 25 1.97 (0.88-4.39) 
6 items / 4 items 46 / 67 63 / 61 26 / 25 0.97 (0.40-2.36)  

ANA (pos / neg) 83 / 80 63 / 61 29 / 30 0.86 (0.43-1.74) 

Ro and/or La (pos / both neg) 53 / 110 63 / 62 26 / 31 0.75 (0.35-1.62)

RF (pos / neg) 50 / 113 63 / 61 28 / 30 0.84 (0.39-1.80)

Lip biopsy (pos / neg) 83 / 60 63 / 60.5 31 / 25 1.28 (0.59-2.79) 

Dyspepsia (yes / no) 60 / 97 64 / 60 33 / 29 1.14 (0.56-2.34) 
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controls. It also illustrates the impor-
tance of having multiple control groups
in case control studies.
Despite the absence of diffe rence in
seroprevalence between cases and con-
trols it is still conceivable that H. pylori
i n fection may be of importance in
smaller subgroups of patients with SS.
Apart from an increased frequency of
ga s t ritis (12), these patients are also
ch a ra c t e rised by an association with
MNHL (2) and primary biliary cirrho-
sis (PBC) (24, 25), a disease which by
some but not all authors has been sug-
gested to be associated with H. pylori
i n fection (26, 27). Another intri g u i n g
observation in patients with SS is that
of ab n o rmal distri bution of Lew i s
blood types (28). These blood group
determinants are found on human gas-
tric epithelium, on glandular tissue and
in saliva. There is molecular mimicry
between these epitopes and lipopoly-
saccharides of H. pylori giving rise to
the production of cross-reacting (auto)-
antibodies in patients developing chro-
nic gastritis (29).
To evaluate whether antibodies towards
H. pylori in our patient group were as-
s o c i ated with ga s t ritis or possibly
d evelopment of MALT ly m p h o m a ,
would have required gastroscopy with
h i s t o l ogical ex a m i n at i o n , wh i ch wa s
beyond the scope of the present study.
N eve rtheless our study stro n g ly sup-
ports that H. pylori infection is not a
major etiological factor in SS. 
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