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Crohn’s disease (CD) is a chronic inﬂammatory disease of the gastrointestinal (GI)
tract. The pathology in CD causes inﬂammation of all bowel wall layers and can attack
any part of the digestive tract.1 Although the precise etiology is unknown,2 the most
widely accepted hypothesis purports CD as an immune-mediated condition in genetically susceptible individuals. Often, disease onset is triggered by environmental factors
that perturb the mucosal barrier, alter the healthy balance of the gut microbiota and
abnormally stimulate gut immune responses.3 Antibodies to several speciﬁc antigens
have been reported in the sera of patients with CD and include microbial antibodies like
Anti-Saccharomyces cerevisiae antibody (ASCA),4,5 the Anti-outer-membrane porin
C (OmpC) antibody6,7 and Anti-ﬂagellin (Cbir1) antibody.8
Antistreptolysin O (ASO) is an antibody against streptolysin O that is generally
produced by Group A Streptococcus (GAS). GAS causes a diverse range of human
infections, like pharyngitis, cellulitis, scarlet fever, and others. Moreover, a GAS
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Objective: Different infectious agents have been presumed to be candidates acting as an
etiologic factor or trigger of Crohn’s disease (CD). Group A Streptococcus (GAS) is
a common human infection agent that can also trigger post-infectious immune-mediated
conditions. The current study aimed to examine whether the immunogenic activity induced
by GAS may trigger new-onset of CD.
Methods: Data for antistreptolysin O (ASO) level, throat culture for GAS, and history of
streptococcal infection were collected from 91 patients with CD that were divided into three
groups including; new-onset CD, CD in remission and active CD. The data were compared
with the control group.
Results: All participants had negative results of throat culture for GAS and had no history of
documented streptococcal infection in the past year. Our results indicate that new-onset CD,
but not CD in remission or active CD, is associated with signiﬁcantly increased positive ASO
compared to controls. Half of the patients in the new-onset CD group were ASO positive,
which was signiﬁcantly higher compared to the control group in a univariant (OR: 4.00; 95%
CI 1.27–12.58; P=0.02) and multivariant analysis (OR: 4.41; 95% CI 1.35–14.37; P=0.014).
Conclusion: Our study is the ﬁrst to focus on ASO levels in patients with CD and to
demonstrate a signiﬁcant association between ASO and new-onset of CD. Large prospective
randomized controlled studies are needed to conﬁrm the validity of this data and to further
clarify the clinical signiﬁcance of our ﬁndings.
Keywords: inﬂammatory bowel disease, IBD, Crohn’s disease, new-onset, group
A Streptococcus, antistreptolysin O, ASO
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infection can trigger postinfectious immune-mediated disorders, including acute poststreptococcal glomerulonephritis (APSGN), acute rheumatic fever (ARF) and rheumatic
heart disease (RHD).9 Interestingly, other diseases with
suggested immunological components in their pathogenesis including: narcolepsy,10 ankylosing spondylitis with
uveitis,11 Henoch-Schoenlein purpura12 and psoriasis13,14
were reported having positive levels of ASO.
We hypothesized that the immunogenic activity induced
by GAS may trigger new-onset of CD. This prospective
study aimed to examine the ASO level in patients with CD.

Materials and Methods
A single-center case–control prospective study was conducted at Shamir (Assaf Harofeh) Medical Center in Israel
between Jun 2015 and Jul 2019. Ninety-one patients with
CD were divided into three groups: active CD, CD in
remission, and new-onset CD. CD remission was deﬁned
as CD activity index (CDAI) scores of ≤150. Active disease was deﬁned as CDAI >150. The new-onset CD group
included patients who were diagnosed with CD within the
last six months. The control group included personnel of
the medical center or patients of our clinic with functional
disorders like gastrointestinal reﬂux disease (GERD) and
without a recent history of infectious disease. None of the
controls had inﬂammatory bowel disease (IBD).
Following informed consent, blood samples for assessment of ASO and throat swab for culture were collected.
Patients also answered the questionnaire that included demographics (gender, age), information regarding recent streptococcal infection and data necessary for CDAI assessment.
The determination of serum ASO level was performed by
using the Rheumajet ASO, Latex Agglutination Kit for the
detection of ASO (BioKit, A Werfen Company). An ASO
titer greater than 200 IU/mL was considered a positive test.
For diagnosis of GAS, the throat swab was incubated for 48
hours on a sheep blood agar plate.
This study was approved by the Ethics Committee of
Shamir (Assaf Harofeh) Medical Center (decision number:
0155-16-ASF). All patients gave written informed consent
before participation in the study which was performed
according to the Declaration of Helsinki.

Statistical Analysis
Data are expressed as mean ± standard deviation (SD) for
normally distributed variables, or as median with interquartile range (IQR) for variables that did not follow a normal
distribution, or as frequencies for categorical data.
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Differences between the patient’s groups were analyzed by analysis of variance (ANOVA) using one-way
ANOVA or chi-square test, as appropriate.
Multivariate logistic regression was used to determine
whether a signiﬁcant association between positive ASO and
new-onset CD remained signiﬁcant after adjustments for age,
gender, and history of sore throat. The univariate and multivariate logistic regression analyses are presented as (OR; CI).
All statistical tests were two-sided, with a value for
p<0.05 deﬁning signiﬁcance.
All statistical analyses were performed using SPSS
software, version 18.0 (SPSS Inc, Chicago, IL).
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Results
One hundred twenty-one patients were included in our
study. The new-onset CD, CD in remission, and control
groups consisted of 30 patients each. There were 31
patients in the active CD group. Demographic characteristics and ASO positivity are summarized in Table 1.
There were no signiﬁcant differences in gender, disease
location, disease phenotype and smoking between the
groups. However, the patients with new-onset CD were
signiﬁcantly younger than patients with known active CD
(27.6 ± 13.3 vs 41.5 ± 15.8 years, p=0.002) and younger
than patients in remission (27.6 ± 13.3 vs 38.7± 16.6 years,
p=0.026), but not signiﬁcantly younger than patients in
control group (27.6 ± 13.3 vs 33.8 ± 12.9 years, p=0.65).
Half of the patients in the new-onset CD group were
ASO positive and this was signiﬁcantly higher compared
to the control group in a univariant analysis (OR: 4.00;
95% CI 1.27–12.58; P=0.02) and in a multivariant analysis
adjusted for age and gender as well (OR: 4.41; 95% CI
1.35–14.37; P=0.014) (Table 2). In contrast, there was no
signiﬁcant difference in ASO positivity between either the
active CD group or remission CD group when compared
to the control group.
All participants had negative results of throat culture
for GAS and had no history of skin infection in the
past year. Five patients in the new-onset group, 4 in the
active CD groups and 5 in the remission group had
a history of sore throat in the past year without documented streptococcal infection (Table 1). This data did not
change the signiﬁcant difference in ASO positivity
between the groups (Table 2).

Discussion
The idea for the current study came from several positive
ASO results in CD patients that were accidentally performed
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Table 1 Demographic Features and ASO Positive Percent of All Groups
Variable

(1) CD New-Onset n=30

(2) CD Active CD n=31

(3) CD Remission n=30

(4) Control n=30

P-value

Mean age (years)
Male [%]

27.6 ± 13.3
19 [63.3]

41.5 ± 15.8
17 [54.8]

38.7± 16.6
14 [46.7]

33.8 ± 12.9
12 [40]

0.002
0.3

Disease locationa
L1

0.74

19 [63.3]

16 [51.6]

15 [50]

-

L2
L3

2 [6.7]
9 [30]

4 [12.9]
10 [32.3]

4 [13.3]
11 [36.7]

-

L4

0

1 [3.2]

0

-

Perianal disease

3 [10]

2 [6.5]

2 [6.7]

-

0.85

Disease phenotypea
B1

24 [80]

21 [67.7]

24 [80]

-

0.433

B2

0

3 [9.7]

1 [3.3]

-

0.172

B3

6 [20]

7 [22.6]

5 [16.7]

-

0.84

Smoking [%]

11 [36.7]

7 [22.6]

6 [20.0]

5 [18.5]b

0.35

ASO positive [%]
Sore throat [%]

15 [50]
5 [17.2]

7 [22.6]
4 [12.9]

7 [23.3]
5 [16.7]

6 [20]
0

0.033
0.13

Notes: aAccording to Montreal Classiﬁcation. bData are missing for 3 patients.
Abbreviations: ASO, antistreptolysin O; CD, Crohn’s disease.

Table 2 Association Between Groups of Patients and Positive ASO Titer According Logistic Regression

Univariate

Multivariatea

Multivariate
a

b

New-Onset CD (1)

Active Disease (2)

CD Remission (3)

OR (95% CI)

OR (95% CI)

OR (95% CI)

4.00 (1.27–12.58)

1.17 (0.34–3.98)

1.22 (0.35–4.17)

p=0.02

p=0.81

p=0.75

4.41 (1.35–14.37)

1.23 (0.35–4.34)

1.24 (0.36–4.33)

p=0.014

p=0.75

p=0.73

4.44 (1.31–15.1)

1.15 (0.32–4.16)

1.15 (0.32–4.11)

p=0.017

p=0.83

p=0.83

b

Notes: Adjusted for age and gender. Adjusted for age, gender and sore throat.
Abbreviations: ASO, antistreptolysin O; CD, Crohn’s disease.

instead of ASCA tests. Indeed, our results indicate that newonset CD, but not CD in remission or active CD, is associated
with signiﬁcantly higher positive ASO levels compared to
controls (OR: 4.41; 95% CI 1.35–14.37; P=0.014) (Table 2).
GAS is a common bacterium that causes acute or
subclinical streptococcal pharyngitis15, impetigo, and
other skin infections. ASO is positive in only 80-85% of
streptococcal infections and the level starts to rise in 1–3
weeks after infection with peaks in 3–5 weeks, and then
goes back to an insigniﬁcant level over 6–12 months.16
One of the major questions is whether the serum ASO titer
reﬂects a present or recent streptococcal infection. All the
participants in our study had negative results of throat
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culture for GAS with no history of recent skin infection.
Although some patients had a history of a sore throat in
the past year, the etiology of these was unknown.
Nevertheless, the association between positive ASO and
new-onset CD remained signiﬁcant even after adjustments
for history of sore throat (Table 2).
Previous studies indicate that ASO titers may be high
in healthy persons without evidence of streptococcal infection and vary with age, season and geography.17 We found
only one study from our geographic region showing 8%
positive ASO results (among 60 healthy adults) which is
signiﬁcantly lower from our results (20% in controls).18
Moreover, we know from previous works that the presence
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of elevated ASO antibodies does not necessarily reﬂect
recent exposure to GAS and that ASO antibodies may
cross-react with antigens from other infective agents,
such as Mycoplasma18 or Streptococcus group C and
G19. Conditions like tuberculosis, active viral hepatitis,
or monoclonal gammopathy that can cause false-positive
ASO tests were not present in our cohort. By contrast,
many patients with a new CD diagnosis or active CD had
taken antibiotics and steroids that may have actually
resulted in false-negative ASO results.19
Crohn’s disease (CD) is a chronic inﬂammatory bowel
disease with undeﬁned etiology. Different infectious agents
that were isolated from patients with CD have been supposed
to be candidates acting as an etiologic factor or trigger for
CD, among them: Mycobacterium avium paratuberculosis
(MAP)20 adherent-invasive Escherichia coli (AIEC),21
Listeria22 and measles virus.23 In addition, CD is associated
with serum antibodies against a large variety of microorganisms, including commensal bacteria normally present in the
human body, probably due to the altered intestinal permeability. Since the appearance of serum antibodies (such as
anti-Saccharomyces cerevisiae antibody (ASCA) IgG and
IgA, pANCA, anti-OmpC and anti-CBir1) months or years
before the development of CD was found to be highly predictive for CD, several groups suggested that this may be
used as a diagnostic tool for CD.4,8,24-26 Moreover, besides
their predictive association, anti-microbial antibodies have
also been shown to bear prognostic information associated
with complications, such as obstruction, penetrating complications or surgery.27–30 However, until now, the association
of CD with these infections was not conﬁrmed. Moreover,
the recently published ECCO-ESGAR guideline for diagnostic assessment in IBD recommends that serological testing
may be used to support a diagnosis but not as a routine
diagnostic test of CD.31
Why is positive ASO titer more prevalent in new diagnosed CD? There are several possible hypotheses to explain
these ﬁndings. It may be that a sub-clinical streptococcal
infection or exposure to other Streptolysin O producing
Streptococci, such as Streptococcus groups C and G, cause
the immune-mediated response which triggers CD. Another
explanation is that ASO antibodies reﬂect an aberrant
immune response rather than direct effector involved in the
pathogenesis of CD.
Though our study is the ﬁrst to focus on ASO levels in
patients with CD, the sample size is relatively small.
Another limitation is that this is a single center study.
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In conclusion new-onset CD, but not active CD or CD
in remission, is the only clinical diagnosis correlated with
positive titers of ASO with no recent overt streptococcal
infection. Large prospective randomized controlled studies
are needed to conﬁrm the validity of this data and to
further clarify the clinical signiﬁcance of our ﬁndings.

Abbreviations
CD, Crohn’s disease; GAS, Group A Streptococcus;
ASO, Antistreptolysin O; GI, Gastrointestinal; ASCA, AntiSaccharomyces cerevisiae antibody; OmpC, Anti-outermembrane porin C; APSGN, Acute poststreptococcal
glomerulonephritis; ARF, Acute rheumatic fever; RHD,
Rheumatic heart disease; CDAI, Crohn’s disease activity
index; GERD, Gastrointestinal reﬂux disease; IBD,
Inﬂammatory bowel disease; SD, Standard deviation; IQR,
Interquartile range; ANOVA, Analysis of variance; MAP,
Mycobacterium avium paratuberculosis; AIEC, Adherentinvasive Escherichia coli.
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