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ABSTRACT

BACKGROUND

Systemic sclerosis (SSc) is a relatively common connective tissue disease, which is char-
acterized by inflammation, progressive skin fibrosis, and injuries of small vessels, particularly
in the lung and kidney. It seems that Helicobacter pylori (H. pylori) might contribute to the
development of SSc as an extra-gastrointestinal autoimmune disease. We investigated the
association between H. pylori infections and disease severity in patients with SSc.

METHODS

This is a cross-sectional study. Sampling method in this study was census method in
such a way that all patients with SSc referred to Imam Reza Education and Research
University Medical Center from May 2015 to August 2016 were included in the study.
Finally, 74 patients were selected based on the inclusion criteria.

Inclusion criteria were: 1. Definitive SSc based on American College of Rheumatology/
European League Against Rheumatism 2010 (ACR/EULAR) classification for scleroderma,
which was diagnosed within the last two years. 2. Not taking any proton pump inhibitors.
3. Not taking any H. pylori treatment with a standard regimen within the recent 2 months.

Disease severity was assessed and determined by two rheumatologists based on the
Medsger’s Disease Severity Scale (MDSS). H. pylori stool antigen was evaluated based
on the test which sensitivity and specificity was proven. All obtained data were statistically
analyzed by SPSS 16 using Fisher’s exact test Spearman correlation test (RSpearman).

RESULTS

Forty one (55.4%) of the 74 patients had positive stool antigens. We found a significant
positive association between the severity of disease based on MDSS and titer of H.
pylori stool antigen (p < 0.001).

CONCLUSION
This study reveals that H. pylori infection may play a significant role in the severity
of organ involvement in SSc.
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PRCE . Pylori Infection and Systemic Sclerosis Severity

INTRODUCTION

Systemic sclerosis (SSc) is a connective tissue disease.
Through autoimmune responses, it causes inflammation,
progressive skin fibrosis, and small vessel occlusion as a
result of excessive deposition of collagen. It is distinguished
from scleroderma as it involves several organs, including
the lung, heart, gastrointestinal tract, musculoskeletal
system, and kidney."? Diagnostic findings in SSc¢ comprise
skin hardness and/or thickening of the hands and fingers,
telangiectasia, fingertip lesions, nail fold capillary abnor-
malities, Raynaud’s phenomenon, and autoimmune anti-
bodies.? Given the multiple complications and the nature
of SSc, the patients require constant visits and follow-up
because over half of the patients fail to survive as a result
of the direct complication(s) of the disease. In addition to
the high mortality rate due to internal organ involvement,
SSc leads to organ dysfunction, reduced quality of life,
and a wide range of severe disabilities.* Viruses, genetic
factors, medications, and the surrounding environment
are among contributors to SSc development.® The asso-
ciations between SSc and infectious agents have been dis-
cussed in the past 25 years.® Previous studies have reported
that improvement of skin, muscle, peripheral vascular
organs manifestation, and laboratory findings as well as
disease activity and severity happen after eradication
of H. pylori in patients with SSc.” Accordingly, it seems
that H. pylori as a gram-negative bacillus colonizing
the gastric mucosa may contribute to the development
and intensification of several autoimmune diseases,
including sclerosis.” This issue subsequently raises the
hypothesis of possible connections between SSc severity
and H. pylori infection. Hence, in the present study, we
investigated the correlation between H. pylori infection
and disease severity in patients with SSc. The aim of this
study was to evaluate the role of infection with H. pylori
bacillus in disease development and exacerbation of the
symptoms in patients with scleroderma.

MATERIALS AND METHODS

In this cross-sectional study, sampling method in this
study was census method in such a way that all patients
with SSc referred to Imam Reza Education and Research
University Medical Center from May 2015 to August
2016 were included in the study. Finally, 74 patients
were selected based on the inclusion criteria.

Inclusion Criteria were

1. Definitive SSc based on ACR/EULAR 2010
classification for scleroderma, which was diagnosed
within the last two years.

2. Not taking any proton pump inhibitors.

3. Even not taking any H. pylori treatment with a
standard regimen within the recent 2 months. Medical
history taking and thorough physical examinations were
done by two rheumatologists for skin thickening,
gastrointestinal and respiratory symptoms, and Raynaud’s
phenomenon on the basis of Medsger’s Disease Severity
Scale ® (table 1) with a special focus on SSc. High-
resolution computed tomography (CT), echocardiography,
respiratory function test, barium swallow, or endoscopy
were performed at the beginning of the study or within
six months prior to it. Moreover, stool samples were
taken in order to check for free H. pylori stool antigen.

Medsger’s scoring method was used to assess disease
severity. In this method, each organ is evaluated according to
the patients’ history, physical examination, and laboratory
measures, whereby the disease symptoms are categorized
into five groups representing 0 = normal, 1 = mild, 2 =
moderate, 3 = severe, and 4 = end-stage. The stool antigen
test (Hp Ag) was performed by ELISA technique using
monoclonal antibody kits of Acon Abacus Company. The
antigen titer was quantified with antigen levels where
levels lower than 45 micrograms per milliliter were considered
negative, and levels over 45 were considered positive.

At the beginning of the study, all the patients were
presented with a summary of the study goals in simple
language. If they agreed and signed written informed
consent forms, they were enrolled in the study. No cost
was incurred on the patients for the implementation of
the project. Patients were incorporated based on the physician’s
diagnosis and patient satisfaction. The ethics code was
IR.MUMS.fm.REC.1394.373

Collected data were statistically analyzed by SPSS 16
using Fisher’s exact test and Spearman correlation test
(RSpearman). The significance level was set at p = 0.05.

RESULTS

Of the 74 patients with SSc, 69 were female (93.2%),
and 5 were male (6.8%). The mean age of the patients
was 42.62 + 6.9 years. A total of 41 patients (55.4%)
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Table 1: Medsger’s Systemic Sclerosis Severity Scale

Organ .
System 0 (Normal) 1 (Mild) 2 (Moderate) 3 (Server) 4 (End Stage)
WT loss < 5% WT loss = 5-9.9% WT loss = 10-14.9% WT = 15-19.9% WT loss >20%
General PCV 37% PCV =33-36.9% PCV =29-32.9% PCV =25-28.9% PCV <25%
Hb > 2.3gr/l Hb=11-12.2gr/l Hb =9.7-10.9gr/1 Hb = 8.3-9.6g1/1 Hb < 8.3¢gr/l
No Raynaud’s
Peripheral Raynau_d. s not Raynaud’s _Requmng Digital Piling scars Dlgltal_Tlp Digital Gangrene
vascular requiring vasodilator ulcerations
vasodilator
Skin TSS=0 TSS=1-14 TSS =15-29 TSS =30-39 TSS > 40
Joint/tendon FTP = 0-0. 9cm FTP=1-1.9cm FTP=2-3.9cm FTP=4-4.9 cm FTP=5cm
Normal Proximal Proximal Weakness Proximal Weakness Proximal Weakness Ambulation Aids
Muscle Muscle . .
S Mild moderate server required
trength
Distal Esophageal S . .
Gastro Intesti- Normal Esopha- Hypoperistalsis Antibiotic Requlred Malabsorptlon Hyper alimentation
gram Normal . For Bacterial syndrome episodes of .
nal tract . Small bowel Series . required
bowel series Overgrowth pseudo-obstruction
abnormal
0, - 0,
DO e DLCOTOSIOEVE  bLCOS0-69% FvC
. . . =50-69% SPAP = DLCO <50% FVC < .
Lung No fibrosis on Basilar rales fibrosis 50-69 mh 50% SPAP > 65 mh oxygen required
radiograph SPAP on radiograph & ’ &
> 30 mhg SPAP = 35-49 mhg
EKG conduction EKG= Arrhythmia EKG=
ECG normal defect LVEF = Arrhythmia LVEF = o
Heart LVEF > 50% LVEF = 40-44% 30-40% CHE LVEF <30%
45-49%
No history of . history of SRC with
Kid SRC with serum I\‘I;)i tl;llsst;zlyn?cfr?l;.c History of SRC with history of SRC with serum cr
Y creatinine < ' serum cr=1.7-2.9mg/dL serum cr = 3>mg/dL > 5mg/dL or
1.6 mg/dL - .
1.3 mg/dl dialysis required

WT = Weight, PCV = packed cell volume (hematocrit), Hb = hemoglobin, TSS = total skin score, FTP = fingertip to palm distance in flexion, DLCO = diffusing capacity for carbon monox-
ide% predicted, FVC = forced vital capacity% predicted, SPAP =estimated pulmonary artery pressure by Doppler echo, EKG = electrocardiogram, LVEF = Left ventricular Ejection Fraction

had positive stool antigens. The relative frequencies of
severe and end-stage levels for all organs of the body
in patients with H. pylori were significantly higher than
those without H. pylori infection (table 2). The results
of Spearman correlation analysis revealed that there was
a significant and positive association between H. pylori
stool antigen titer and the severity of involvement of
all organs (p < 0.001) (table 3). In the positive H.pylori
group, the general symptoms were significantly more severe
(p=0.001). Peripheral vascular involvement was observed
in the positive H.pylori group, but this complication was
not reported in the negative H.pylori group. Skin, gastro-
intestinal tract, and lung were also damaged in H. pylori-
positive group with significantly higher severity (p =
0/001) (table 3). Heart involvement was not significant,
and kidney function was normal in both groups of study.

DISCUSSION
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It has been considerable data in the past decades on
the role of primary stimulants, especially infections, in
the development and exacerbation of SSc symptoms.
Studies have confirmed that infectious and environmental
factors can have roles as stimulants for immune SSc patients.
System activity, leading to its dysfunction and exac-
erbation of the symptoms in H. pylori infection, has a
relatively high prevalence in the Middle East and Iran.’
Almost half of the world population suffers from this infection,
and it is recognized as the main cause of chronic gastritis
with complications such as peptic ulcers, gastric ad-
enocarcinoma, and lymphoma. The prevalence and in-
cidence of this infection are decreasing in most developed
countries. But in developing countries, it still has a high
prevalence.!® Low socioeconomic conditions, health,
and nutrition play a major role in H. pylori incidence
and its states since childhood. In Iran, almost 90% of
the adult population is infected with this bacillus, !' in
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Table 2: Comparison of the severity of organ involvement in two groups of patients with positive and negative Helicobacter pylori

Normal Mild Moderate Severe End Stage
Organ System p value
N (%) N (%) N (%) N (%) N (%)
Positive 4 (12.1) 12 (36.4) 12 (36.4) 5(15.2) 0(0)
General 0.001
Negative 27 (65.9) 12 (29.3) 2(4.9) 0(0) 0(0)
Peripheral Positive 0(0) 1(3) 8(24.2) 22 (66.7) 2(6.1) 0.001
vascular Negative 0(0) 0(0) 25 0(0) 0(0) )
Positive 0(0 0(0 7(21.2 24(72.7 2(6.1
Skin 0 0 (21.2) (72.7) (6.1) 0.001
Negative 0(0) 5(12.2) 21(51.2) 15 (36.6) 0(0)
Positive 0(0 2(6.1 7(21.2 22 (66.7 2(6.1
Joint/tendon - © - @12 (661 ©D 0.004
Negative 0(0) 6(14.6) 21(51.2) 14 (34.1) 0(0)
Positive 0(0 22 (66.7 10 (30.3 133 0(0
Muscle ! 0 (66.7) (30.3) 3 (0) 0.003
Negative 4(9.9) 34 (82.9) 2(4.9) 124 0(0)
Gastro-intestinal Positive 0(0) 0(0) 8(24.2) 23 (69.7) 2 (6.1)
0.001
tract Negative 0(0) 0(0) 28 (68.3) 13 (31.17) 0(0)
Positive 4(12.1) 7(21.2) 9(27.3) 13 (39.4) 0(0)
Lung - 0.001
Negative 23 (56.1) 7(17.1) 10 (24.4) 1(2.4) 0(0)
Positive 12 (36.4 21(63.6 0(0 0(0 0(0
Heart (36.4) (63.6) 0 0 0 0.001
Negative 30(73.2) 10 (24.4) 124 0(0) 0(0)
Positive 11(33.3 21(63.6 133 0(0 0(0
Kidney - (33.3) (63.6) ) © © 0.001
Negative 31 (75.6) 9(22) 124 0(0) 0(0)
Table 3: The correlation between the amount of Helicobacter pylori antigen titer and organ involvement severity
Gastro- . .
g)rgan Kidney Heart Lung intestinal Muscle Joint/ Skin Peripheral General
ystem tract Tendon Vascular
Correlation r=055%  r=061* r=074%*  r=065%* r=033% r=055% r=060%* r=044*  r=0.66*
coefficient

addition, its current prevalence is reported to be 82% in
Jordan and 78.4% among industrial workers. In the
countries neighboring Iran, such as Turkey, the United
Arab Emirates, and Saudi Arabia, a high prevalence of
about 70% has been reported. Therefore, H. pylorus is
a common infection among the adult population in Iran.
In order to treat this condition, early diagnosis and treatment
for several weeks are required.'? Eradication of H. pylori
has special algorithms that are applied based on the patient’s
condition. Studies have reported an association between
H. pylori infection and autoimmune diseases such as
scleroderma.* Patients without H. pylori infection had
acceptable levels of general and constitutional symptoms
like weight loss and physical endurance. Raynaud’s symptoms,
peripheral vascular ischemia, arthralgia, dysphagia, and mal-
absorption symptoms * were significantly less than those
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with positive H. pylori infection. Cardiopulmonary and
renal involvement was not common. Muscle weakness
was not significantly different between patients with and
without H. pylori infection. In H. pylori-positive patients
with SSC, skin fibrosis and total skin score were more
diffuse and high, respectively. There was a strong and
significant correlation between the quantitative antigen
titer of H. pylori and the severity of organ involvement.
Pulmonary dysfunction due to restrictive lung disease
and pulmonary fibrosis with high pulmonary artery pressure
were detected more in H. pylori-positive patients.
Interestingly gastrointestinal and skin involvement
with higher total skin score were less severe in the negative
H. pylori group.

Regarding the above findings, it can be concluded that
patients with scleroderma and H. pylori infection expe-




rience greater disease severity. It is important to note that
these patients had received cytotoxic drugs generally at
the early stage of pulmonary involvement or the onset
of severe involvement of other target organs. However,
none of these patients had received long-term high-dose
corticosteroids.

In the group with positive H. pylori infection, nine
patients out of 33 patients (27.3%) were receiving cy-
clophosphamide, and seven patients (21.2%) were re-
ceiving mycophenolate. However, in the group with neg-
ative H. pylori infection, only four patients (9.8%) were
receiving cyclophosphamide, and four patients (9.8%)
were receiving mycophenolate. Therefore the average titer
of H. pylori antigen titer in those receiving cytotoxic drugs
was significantly higher than that in other patients (p <
0.001). The titer of H. pylori stool antigen titer was high-
er in the patients receiving cyclophosphamide, but the
difference between the two groups was not significant.
Based on these findings, it can be concluded that patients
with more severe disease receive cytotoxic drugs and
also have organ involvement. In this group, the titer of
H.pylori antigen is higher and these results of the current
study is consistent with other studies.

Another reason is upon weakening of the immune
system by using cytokine drugs; patients become more
susceptible to infections including H. pylori. Since the
detection of H. pylori infection in all scleroderma patients
before receiving cytotoxic drugs has not been performed,
the above-mentioned interpretation should be justified
carefully. These two factors cannot be differentiated
from each other. This study revealed that H. pylori titer
in patients suffering from scleroderma correlates directly
with the severity of organ involvement. However, longi-
tudinal follow-up studies including standard eradication
of H. pylori infection in these group of patients should be
done in order to confirm the direct impact of this infection
on the exacerbation of target organ involvement. Studies
have shown that different mechanisms may lead to extra
gastrointestinal manifestations of H. pylori infection.
These mechanisms include molecular similarity, endothelial
cell injury, super antigens, and microchimerism.

The molecular similarity is an established mechanism
in gastric mucosal injury with H. pylori infection. As
large volumes of pre-inflammatory elements are produced,
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including cytokines, eicosanoids, and acute-phase proteins,
the injury may also be observed in different organs.
Moreover, inflammatory responses can generate complex
antigen-antibody or antibodies with certain cross-reaction,
i.e., molecular similarity. This can happen in vascular en-
dothelial injury observed in patients with scleroderma.!®
In addition, severe endothelial injury can be the result of
direct invasion of the bacillus to the vessel wall, leading
to vasculitis or even inflammatory reaction in response
to this invasion.'® This may happen in endothelial cell
of the lung capillary, which leads to significant damage
in patients with high H. pylori antibody titer. Microbial
super antigens can stimulate T-cells and subsequently
lead to B-cell reaction and binding to MHC II on the super
antigen surface where, in turn, the bindings eventually
stimulate T-cell helper activity.'” Microchimerism is the
gene and DNA transfers from one person or organism
to another. Microchimerism has been reported in 82.9%
of skin and peripheral blood samples from patients
with scleroderma compared with 63.9% in the control
group,'® The level of CD8 + and gamma/delta T-cells in
the peripheral circulation is higher in the patients with
SSc compared with the control group.

In individuals with T-cell microchimerism in circulation,
the endothelial cells are stimulated by their products,
similar to the situation of T-cells in graft-versus-host
disease. H. pylori infection can be a stimulant of y/d
(gamma-delta) T-cells, which is clearly observed in the
skin of the patients with scleroderma. Exposure of y/3 T-
cells to this infectious agent changes the protector Th2 to
cytotoxic Thl and activates the inflammatory pathways.
Moreover, v/6 T-cells can contribute to the process of
self-destruction caused by microchimerism. In addition,
some gene polymorphisms can cause symptoms similar
to scleroderma as a result of infectious agents. Hence,
it can be concluded that the presence of H. pylori can
stimulate endothelial injury leading to fibrosis and organ
dysfunction.

CONCLUSION

The results of this study revealed a strong and significant
direct correlation between the severity of organ involvement
and H. pylori titer. The magnitude of the role of H. pylori
infection has to be proved by a longitudinal study




PR /. Pylori Infection and Systemic Sclerosis Severity

starting with standard eradication of H. pylori in the infected
group since the diagnosis of the titer of antigen and the
correlation between the H. pylori titer, and the severity of
target organ damage should be evaluated regularly with
specific intervals.
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