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thickened collagen layer in the colonic mucosa.

were increased.

any of these autoantibodies.

Introduction: Collagenous colitis (CC) is a common cause of chronic diarrhea and is characterized by a subepithelial

It shares many of the characteristics found in autoimmune diseases, but no autoantibodies have been identified. In
CC, an imbalance in collagen turnover is evident. The purpose of the present study was to investigate whether any
collagen-associated autoantibodies or other antibodies such as TPO and ASCA were present, and if levels of total IgE

Methods: Sera from women with active CC were analysed with ELISA for detection of autoantibodies against colla-
gen type llland IV (Col Il and V), matrix metalloproteinase-9 (MMP-9), tissue inhibitors of metalloproteinase-1 (TIMP-
1) and tenascin-C (TNC). Sera were also analysed for TPO, ASCA and total IgE. Healthy female blood donors served as
controls. The cut-off value in the control group was defined as relative units > 97.5th percentile.

Results: Sixty-six women were included (mean age 60 years; range 31-74, mean disease duration 6 years; range
1-22). No autoantibody was significantly overexpressed in the CC population compared to controls. The mean dis-
ease duration was lower (p=0.03) in the subjects who expressed collagen-associated autoantibodies (3.7 years; range
1-14), compared to those who did not (6.4 years; range 1-22). Treatment with budesonide was not associated with

Conclusion: No increased presence of the investigated antibodies could be found in the present study of CC. Neither
could antibodies against ASCA or TPO, or elevated levels of IgE, be found. Consequently, no association was found
between CC and these proteins, even though this may not be generalizable to other compounds in the collagen

layer.
Keywords: Autoantibodies, Autoimmunity, Collagenous colitis, Collagen type Ill, Collagen type IV, MMP-9, Tenascin,
TIMP-1

Introduction The condition was first described 1976 in Malmo, Swe-

Collagenous colitis (CC) is an inflammatory disorder in
the colonic mucosa that predominantly affects elderly
women and causes chronic, non-bloody diarrhoea
with normal or close to normal endoscopic findings.
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den, by Lindstréom [1]. The histological criteria for CC
are a thickened subepithelial collagen layer (>10 pm) in
the extracellular matrix (ECM) of the mucosa, epithe-
lial damage and presence of an inflammatory infiltrate
in the lamina propria [2] (Fig. 1). The excessive sub-
epithelial collagen deposition is located underneath the
basement membrane and seems to be caused by myofi-
broblast dysfunction, leading to collagen overproduction
with ECM-remodelling, as well as an imbalance between
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Fig. 1 Histological features of collagenous colitis. High magnification
micrograph of collagenous colitis, H&E stain (Collagenous colitis—
high mag—Collagenous colitis—Wikipedia) by Michael Bonert, MD,
FRCPC. Copyright © 2011 Michael Bonert, MD, FRCPC (https://commo
ns.wikimedia.org/wiki/User:Nephron / https://fhs.mcmaster.ca/patho
logy/contact_us/faculty/faculty_bios/Bonert.html. Licensed under
CC BY-SA 3.0 (https://creativecommons.org/licenses/by-sa/3.0/legal

code)

fibrogenesis and fibrinolysis which results in an impaired
degradation of ECM proteins [3, 4].

Whether CC is an autoimmune disease is yet not clear,
although some characteristics suggest an autoimmune
association. First, patients with CC are to a large extent
HLA DQ2-carriers, a HLA-haplotype associated with
autoimmune diseases [5—7]. In line with this, celiac dis-
ease (CeD), thyroid disorders and other autoimmune dis-
eases are often identified in patients with CC [8]. Second,
an inflammatory Thl-dominated mucosal cytokine pro-
file has been observed [9, 10]. Third, the disease is preva-
lent mainly in a certain age and gender group, something
that is typical for autoimmune diseases in general [11,
12].

A typical prerequisite for a classical autoimmune dis-
order is presence of autoantibodies [13]. Previous studies
have suggested an increased presence of some antibod-
ies in patients with CC, such as anti-nuclear antibod-
ies (ANA) [14-16], serum IgM [14], thyroid peroxidase
(TPO) [16] and anti-Saccharomyces cerevisiae antibodies
(ASCA) [15, 16]. However, the sensitivity of these anti-
bodies is too low to be able to consider them as diag-
nostic tools in CC. Antibody response in autoimmunity
is often mediated via IgG, but also other subclasses are
involved. Increased total IgE levels have been reported in
patients with inflammatory bowel disease (IBD) [17, 18].

While general autoantibodies such as ANA are pre-
sent in many different types of autoimmune diseases,
the majority of antibodies in autoimmune disease have a
defined target organ directed against a key enzyme and/
or substrate in that organ, such as in transglutaminase
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autoantibodies in CeD (transglutaminase and gliadin)
and anti-citrullinated protein antibodies in rheumatoid
arthritis (RA; peptidylarginine deiminase and citrulline)
[19, 20]. The central mechanism is that these enzymes
and their substrates are active and involved in the
inflamed tissue, something that might increase the risk
that these proteins also could be targets in the immune
response. In other words, any presence of autoantibod-
ies against central enzymes and their substrates should
predominantly be found in the active site, i.e. where the
inflammation is most active. In CC, a disrupted collagen
turnover is evident. If the same mechanisms are present
in CC as in CeD or RA, autoantibodies against active
enzymes involved in collagen turnover could be expected.

Collagen

The thickened collagen layer in CC is believed to reflect
a local disturbance of ECM turnover, resulting in the for-
mation of a disrupted ECM. Previous studies have shown
increased levels of collagen type III (Col III) [3, 21] and
both Col III and collagen type IV (Col IV) [22] in patients
with CC. Col IV is a major component of basement
membrane collagens and Col III is active in wound heal-
ing (23, 24].

Matrix metalloproteinase (MMP)

MMP is a family of zinc-dependent enzymes involved
in the degradation of different components of the ECM.
These proteinases play a central role in tissue remod-
elling during inflammation [25]. The MMP genes are
responsive to several factors including cytokines such as
TNF alfa and IL-1 [26]. MMP-9 is involved in inflamma-
tory and remodelling processes in IBD and its levels are
elevated in patients with ulcerative colitis [25, 27-30]. An
allelic variation of MMP-9 has been suggested as a risk
factor [31], and enhanced mRNA expression levels of the
gene has been described in CC-patients [32].

Tissue inhibitors of metalloproteinase (TIMP)

The activity of MMPs is regulated by TIMPs TIMPs are
typically induced by inflammatory cytokines such as IL-6
that is related to the Th1l mediated pathway [33]. Previ-
ous studies have shown increased transcripts of TIMP-1
in patients with CC [3, 32].

Tenascin-C (TNC)

Tenascins are a family of four extracellular matrix glyco-
proteins TNC is expressed in wound healing and inflam-
mation [34, 35]. TNC also interacts with MMPs [35].
Previous studies have shown that TNC is increased in
the collagen layer in patients with CC [3, 4, 36, 37]. This
glycoprotein is regulated by cytokines, and it seems as if
both the Thl (TNF, IL-1 and IFN) and the Th2 (IL-4 and
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IL-13) pathways are involved. Exogenous TNC stimulates
collagen gene expression via TLR4 signaling [38] which
induces a Th1-response [39].

In view of this aspect, we have primarily focused on
the frequency of autoantibodies directed against specific
endogenous proteins that are active in the turnover of the
collagen layer in the intestinal mucosa in patients with
CC, namely, Col III and Col IV, MMP-9, TIMP-1 and
TNC. Furthermore, we have scrutinized the occurrence
of other putative antibodies active in the immune-driven
process behind CC, namely TPO and ASCA, and total
levels of IgE.

Patients and methods

Patients

Patients with CC were diagnosed according to estab-
lished clinical and histopathological criteria [40]. They
were recruited from the out-patient clinics at the hospi-
tals in Region Skéne. The procedure has been described
in detail in a previous study [16].

To reassure that only patients with more pronounced
and verified CC were included, only patients with at
least two flare-ups or two histological examinations with
positive findings in accordance to the histopathologi-
cal criteria of CC were included. Patient characteristics
(including clinical information) were retrieved from a
questionnaire sent to the participants, and in some cases,
completed with patient files. Blood samples were col-
lected according to standardized methods.

Control group

Serum from healthy, female blood donors served as
controls for all immunological analyses. The criteria for
being a blood donor is strict and these individuals do not
take any medication of relevance [41]. For the collagen-
associated antibody-analyses, one hundred female blood
donors served as controls. The size of the groups dif-
fered slightly due to shortage of blood samples, but they
were all picked from the same cohort. Blood donors also
served as controls for analyses of ASCA, TPO and total
IgE, but these were selected by the Department of Immu-
nology and Department of Clinical Chemistry at Skane
University Hospital, Malmo according to their standard-
ized methods.

Immunological analyses

Collagen type lll and IV

In-house enzyme-linked immunosorbent assays (ELISAs)
were set up for analysis of anti-IgM and IgG antibodies
against Col III and IV. The microtiter plates (82.158.001,
Sarstedt, Numbrecht, Germany) were coated with a
recombinant Col III (Merck CC054 lot nr 2,861,783,
2,943,191) or Col IV (ab7536 lot no GR281135-14 Abcam,
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Cambridge, UK), 1 pg/mL in phosphate buffer saline
(PBS), pH 7.4, pre-incubated 15 min in 50 °C, 100 pl/
well in PBS or buffer only (to provide an internal blank).
After overnight incubation at 4 °C the plates were washed
three times with PBS with 0.05% Tween 20 (MP Biomedi-
cals 02,194,724.5) (PBS-T) and blocked with 0.5% bovine
serum albumin (A7030, Sigma) (BSA) in PBS-T. Dilutions
of serum from patients and blood donors of 1:800 (IgG
and IgM) and rabbit IgG anti-human Col III antibody
(PA136061 lot no 2861783 Fisher Scientific, Goteborg
Sweden) or Col IV antibody (ab6585 lot no GR322984-8,
Abcam) in serial dilution (to construct a standard curve)
with BSA in PBS-T were then added to the plates in trip-
licate (two wells coated with Col III or IV and one well
coated with PBS) and incubated for 1 h at room tempera-
ture (RT). The washing procedure was repeated and dep-
osition of autoantibodies directed to Col III and IV was
detected using HRP-conjugated rabbit anti-human IgG
or IgM (P0214 and P0216, respectively, DAKO Glostrup,
Denmark), or goat anti-rabbit IgG (P0448, DAKO)
appropriately diluted in PBS-T. To develop a color reac-
tion, a tetramethylbenzidine (TMB) peroxidase substrate
system (2-C) (KPL50-76-00, Gaitheraburg, USA) 1:1
was used. The absorbance at 450 nm was measured after
15 min of incubation at RT. Antibody levels are presented
as relative units (RU) (absorbance values after subtracted
background) and the concentration in each doublet is
interpolated from the standard curve.

The cut-off value to determine presence of antibodies in
the control group of 70 (Col III) and 51 (Col IV) healthy
blood donors was defined as RU > 97.5th percentile.

The intra-assay correlation coefficient of variation (CV)
of Col III IgG and IgM antibodies was 12.5% (n=10) and
8.1% (n=8), respectively, and inter-assay CV was 8.5%
(n=6) and 6.9% (n=4), respectively. The intra-assay cor-
relation CV of Col IV IgG and IgM antibodies was 6.6%
and 3.2%, respectively (n=6), and inter-assay CV was
13.5% and 6.2%, respectively (n=10).

MMP-9 and Tenascin

Analyses of antibodies against MMP-9 and TNC were
conducted by in-house ELISAs as previously described
in detail [42]. Briefly, IgM-and IgG- antibodies against
MMP-9 were analysed on microtiter plates (442,404,
Nunc) coated with a recombinant MMP-9 (Pierce
RP-75655 lot no. QA 1,951,751, Thermo Scientific, Rock-
ford, IL, USA) in PBS-T or in PBS-T only. IgM and IgG
autoantibodies against TNC were analysed on micro-
titer plates (442,404, Nunc, Roskilde, Denmark) coated
with recombinant TNC (MBS1265425, Mybiosource,
San Diego, CA, USA) in PBS-T, or in PBS-T only (to pro-
vide an internal blank), and incubated at 4 °C overnight.
The absorbance at 450 nm was measured after 30 min of
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incubation at RT. Antibody levels are presented as RU,
and the concentration in each doublet is interpolated
from the standard curve. The cut-off value to determine
presence of antibodies in the control group of 100 healthy
blood donors was defined as RU > 97.5th percentile.

The intra-assay CV of MMP-9 IgM and IgG antibod-
ies was 10.1% (n=5) and 6.9% (n=_8), respectively, and
inter-assay CV was 14% and 8.5%, respectively (n=4).
The intra-assay correlation CV of TNC IgM and IgG
antibodies was 9.1% and 7.6%, respectively (n=8), and
inter-assay CV was 20.3% and 13.6%, respectively (n=4).

TIMP-1

Another in-house ELISA was set up for analysis of IgM
and IgG antibodies against TIMP-1. The microtiter
plates (82.158.001 Sarstedt) were coated with a recom-
binant TIMP-1 (MBS8249878 lot no JA1F10A, MyBio-
source, San Diego, USA) in Carbonate buffer pH 9.6 or
buffer only (to provide an internal blank). After over-
night incubation at 4 °C the plates were washed three
times with PBS-T and blocked with 0.5% BSA (A7030,
Sigma) in PBS-T. Dilutions of serum from patients and
blood donors of 1:100 (IgG and IgM) or rabbit IgG anti-
human TIMP-1 antibody (MBS2544120 lot no AC5441,
MyBiosource) in serial dilution (to construct a standard
curve) with BSA in PBS-T were then added to the plates
in triplicate (two wells coated with TIMP-1 and one well
coated with Carbonate buffer) and incubated for 1 h at
RT. The washing procedure was repeated and deposi-
tion of autoantibodies directed to TIMP-1 was detected
using HRP-conjugated rabbit anti-human IgG or IgM
(DAKO P0214 and P0216 respectively), or goat anti-rab-
bit IgG (P0448, DAKO) appropriately diluted in PBS-T.
To develop a color reaction, a TMB Peroxidase substrate
system (2-C) (50-76-00 KPL) 1:1 was used. The absorb-
ance at 450 nm was measured after 30 min of incubation
at RT. Antibody levels are presented as RU and the con-
centration in each doublet is interpolated from the stand-
ard curve.

The cut-off value to determine presence of antibod-
ies in the control group of 65 healthy blood donors was
defined as RU >97.5th percentile.

The intra-assay CV of TIMP-1 IgG and IgM antibod-
ies was 5.1% and 22%, respectively (n=38), and inter-assay
CV was 18% and 8.6%, respectively (n=10).

ASCA, TPO and total IgE

ASCA and total IgE were both analysed at the Depart-
ment of Immunology at Skane University Hospital,
Malmo. ASCA IgG were analysed by a fluorescent
enzyme immunoassay method (FEIA) for which the
reference value is set>10 U/mL in accordance with the
manufacturer’s recommendation (Orgentec Diagnostika,
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AlegriaH, Mainz, Germany). Of 50 healthy blood donors
tested at our laboratory, 10% were positive for ASCA
IgG, whereas other studies have found 0.6%-3.1% posi-
tive among healthy blood donors by the same method
[43]. Total IgE were also analysed by FEIA method. The
cut-off value to determine increased titers of total IgE
was set to>129 kU/L. Out of 100 healthy blood donors,
14% had increased titers at our laboratory.

TPO antibodies were analysed by a chemiluminescence
enzyme immunological method (Atellica IM, Siemens
Healthcare GmbH, Erlangen, Germany) at the Depart-
ment of Clinical Chemistry at Skéne University Hospi-
tal, Malmo. TPO antibodies are found in 10% of blood
donors when the cut-off level is set to 60 kIU/L.

Statistical analyses

Fisher’s exact test was used to calculate differences in
antibody prevalence between controls and patients. Stu-
dent’s ¢-test was used to calculate differences between
mean values of continuous variables. A p-value <0.05 was
considered statistically significant.

Results

Patient characteristics

In total, 66 women with CC were included in the
study. The mean age at inclusion was 60 years (range
31-74 years) and mean age at diagnosis was 55 years
(range 28-69 years). At inclusion, the mean symptom
duration was 11 years and mean disease duration was
6 years. More than one-third of the patients were smok-
ers, and another third were former smokers. The most
common concomitant diseases were hypertension (30%),
RA (15%) and asthma and cancer (14%). Budesonide was
used by 38% of the patients, and high blood pressure
therapy (HBPT), proton pump inhibitors (PPI) and levo-
thyroxine were used in 20-30% of patients (Table 1).

Control group

The size of the control groups differed but they were
selected from the same cohort consisting of 100 healthy
female blood donors. The mean age of the total control
group was 41.7 years (range 19-69).

Presence of antibodies

Levels of IgM and IgG autoantibodies against Col III,
Col IV, MMP-9, TIMP-1 and TNC are illustrated in
Fig. 2a—e. There was no difference in prevalence of these
collage-associated autoantibodies between CC patients
and controls (Fig. 3a). Sixteen patients expressed one
type of autoantibody, whereas two patients expressed
two different types. The mean disease duration was sig-
nificantly lower (p=0.03) in the subjects who expressed
collagen-associated autoantibodies (3.7 years), compared
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Table 1 Patient characteristics, n =66
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Age and duration

Mean (years)

Range (years)

Age at inclusion 60 31-74
Age at diagnosis 55 28-69
Disease duration at analysis 6 1-22
Symtom duration at analysis* 11 1-41
N %
Smoking
Current smoking 26 39
Former smoking 21 32
Prevalence past and current diseases
Hypertension 20 30
Reumatic disorder 10 15
Cancer 9 14
Asthma 9 14
Thyroid disorder 8 12
Celiac disease 3 5
Diabetes 3 5
Current medication
Budesonide 25 38
HBPT 20 30
PPI 18 27
Levothyroxine 13 20
Statins 11 17
SSRI 11 17
ASA I 17
NSAID 5 8
IST 4 6
ICS 3 5
HRT 3 5

HBPT High blood pressure therapy, PPI Proton pump inhibitors, SSRI Selective serotonin reuptake inhibitors, ASA Acetylsalicylic acid, NSAID Nonsteroidal anti-
inflammatory drugs, IST Immunosuppressive therapy, ICS Inhaled corticosteroids, HRT Hormone replacement therapy

Missing values: *=4,A=6

to those who did not (6.4 years). Treatment with budeso-
nide was not associated with any of these autoantibodies
and no difference in prevalence of autoimmune/immune-
mediated diseases between the two groups were seen
(Table 2).

The presence of autoantibodies against TPO and
ASCA was slightly increased compared to controls,
but not statistically significant (Fig. 3b) (p-values 0.78

and 0.36, respectively). Out of the nine TPO positive
patients, six did neither declare thyroid disease nor
levothyroxine treatment. However, when comparing
the levels of the TPO titers between patients that were
treated with levothyroxine/declared thyroid disease
with those who did not, no differences were observed
(data not shown).

(See figure on next page.)

Fig. 2 Levels of collagen-associated antibodies in patients with collagenous colitis and controls. Col Ill=collagen type lll, Col IV=collagen type

IV, MMP-9 = matrix metalloproteinase-9, TIMP-1 =tissue inhibitors of metalloproteinases-1, TNC = tenascin-C. CC = collagenous colitis (n =66);
treated = current budesonide treatment, controls = healthy blood donors (n=a 70, b 51, ¢ 100, d 65, e 100). Black bars state median values. Y axis:
Antibody levels in relative units (RU) (absorbance values after subtracted background). Cut-off value set at the 97.5 th percentile. Fischer’s exact test
was used to calculate the differences between controls and CC pat (including both treated and untreated)
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Fig. 3 a Presence of collagen-associated autoantibodies. Col Ill = collagen type Ill, Col IV = collagen type IV, MMP-9 = matrix metalloproteinase-9,
TIMP-1 =tissue inhibitors of metalloproteinases-1, TNC =tenascin-C, CC = collagenous colitis. Relative units > 97.5 percentile in a cohort of healthy
blood donors were considered as presence of antibodies. Controls consisted of a=70, =51, y= 100, § =65 healthy blood donors. Fischer’s
exact test was used to calculate the differences between groups. None of the differences between groups were statistically significant (P<0.05). b
Presence of antibodies against saccharomyces cerevisiae (ASCA), thyroid peroxidase (TPO) and increased total serum IgE. CC = Collagenous colitis.
Controls consisted of a= 50 healthy blood donors, 3 =254 healthy blood donors, y=100 healthy blood donors. Fischer’s exact test was used to
calculate the differences between groups. None of the differences between groups were statistically significant (P < 0.05)

Increased levels of total IgE were not more present in
the CC patients than in the control group (p-value 1.00)
and there could not be observed any correlation between
total IgE-positivity and presence of any autoantibodies
(data not shown).

Discussion

The present study has not been able to identify pres-
ence of autoantibodies against Col III, Col IV, MMP-9,
TIMP-1 or TNC to a larger extent in CC patients com-
pared to healthy blood donors. In accordance with this,
the presence of antibodies against TPO, ASCA as well
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Table 2 Differences in patient characteristics between CC-patients who expressed collagen-associated autoantibodies and those who

did not

Antibodies,n=18 No antibodies, n=48 p-value
Mean age at inclusion (range) 59 (31-73) 61 (31-74) 0.36
Mean disease duration, years (range) 3.7 (1-14) 6.4 (1-22) 0.03
Smokers or former smokers (n, %)* 15(83.3) 32 (66.7) 0.23
Budesonide treatment (n, %) 4(22.2) 21(434) 0.16
Past or current diseases: (n, %)
Reumatic disorder 3(16.7) 7 (14.6) 1.0
Cancer 2(11.1) 7 (14.6) 1.0
Asthma 2(11.1) 7 (14.6) 1.0
Thyroid disorder 3(16.7) 5(10.4) 067
Celiac disease 1(5.6) 2(4.2) 1.0

CC Collagenous colitis, *=missing value: 6, Collagen-associated autoantibodies = antibodies against collagen type lll, collagen type IV, matrix metalloproteinase-9,
tissue inhibitors of metalloproteinases-1, and tenascin-C. Student'’s t-test was used to calculate differences between mean values. Fisher’s exact test was used to

calculate the differences in frequency between groups

as the levels of total IgE did not differ significantly from
what could be expected in the background population.
Even though we have tried to select specific antigens of
relevance for CC there are a large number of other pos-
sible candidates.

Potential autoantigens

Since Col III and IV seem to be crucial in the collagen
turnover in CC and it would have been logical if they had
been involved in development of autoantibodies. How-
ever, previous studies have also shown increased pres-
ence of both collagen type I and VI in the tissue [3, 36]
as well as increased transcripts of procollagen type I and
IV [26] in patients with CC. Increased presence as well as
degradation of collagen type I is also described in Crohn’s
disease [44] which make these collagens possible candi-
dates for future studies.

A pathogenetic role of MMP-9 could have been plau-
sible, since this MMP seem to be active in CC. Despite
these circumstances we could not find any increased
presence of autoantibodies against MMP-9. However,
several different MMP types are involved in collagen
turnover and autoantibodies could be directed towards
other MMPs, most likely against MMP-1, -2, -8, -13
and -18, since they all degrade collagen [45]. In CC, the
expression of MMP-1, 7 or 13 was not elevated, thus
indicating that development of autoantibodies against
these structures is less probable [3, 31].

Despite that both TIMP-1 and TNC seem to be active
players in the pathogenic process in CC, no autoantibod-
ies against these glycoproteins could be found.

Even though there was no association between CC
and the collagen-associated autoantibodies, the autoan-
tibody-positive patients had a significant shorter disease

duration compared to those without autoantibodies.
This subgroup did not have more concomitant diseases.
Instead, this may be explained by a general increased
immunological activation at the time of disease onset,
which can cause development of non-disease-specific
autoantibodies that can still be detected a few years after
onset. As time goes by, a decrease in circulating antibod-
ies may reflect an contemporary decrease in non-specific
immune activation, something that has previously been
described in CeD [46]. In conclusion, autoantibody prev-
alence reflects time from disease onset.

CC and thyroid diseases are related to each other,
which in this study can be confirmed by the higher levo-
thyroxine consumption among the CC patients (20%).
This can be compared with 10-12% which is the propor-
tion levothyroxine consumers among all women between
55 and 64 years in Skane [47]. Despite this, no signifi-
cant increase in occurrence of TPO antibodies could be
observed in CC in the present study. This is in line with
a previous investigation from our group [16]. The dif-
ference in design in the present compared to the former
study [16] was that the present cohort consisted of cases
with verified two flare-ups or two histological speci-
mens indicating a more active and continuous disease.
However, this did not make any difference in the results.
Somewhat surprising, two thirds of those with CC that
had positive TPO neither declared thyroid disease nor
levothyroxine consumption. Positive TPO has been
described as an early predictor of hypothyroidism so it is
plausible that some of these individuals may develop thy-
roid disorder within a few years [48].

Even though previous studies indicated a possible
association between CC and ASCA, we could not find
any increased frequency in the present cohort. ASCA is
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observed in Crohn’s disease [49], which is a disease with
a more severe disease course with organ damage. The dif-
ferent clinical characteristics could indicate a different
pathogenetic background, something that could explain
the negative results in CC.

Despite the increased levels of total IgE in IBD [17, 18],
there was no such increase in CC. Different mechanisms
are probably at hand in the different diseases.

Even though MC is driven by a Thl-dominated cellu-
lar immune response [10], the local symptoms and the
low frequency of extra-intestinal manifestations indicate
that the systemic immunological impact in MC is signifi-
cantly lower than in other immune-driven diseases in the
same organ system, such as classical IBD. In tissue sam-
ples activation of genes involved in presentation of lumi-
nal antigens to bacteria and viruses has been found. A
bacterial origin for CC could thus be contemplated (51).
Furthermore, the only effective treatment, budesonide,
mediates its effect locally in the large intestine, while sys-
temic corticosteroid treatment has lower impact. Conse-
quently, in CC, inflammatory markers may only be seen
in the intestinal wall rather than in the systemic circula-
tion. On the other hand, MC is related to coeliac disease
where the inflammatory activity is present locally in the
intestine, but systemic antibodies are still present.

To the best of our knowledge, this is the first study that
has investigated autoantibody prevalence against defined
structures in the collagen layer in patients with CC. No
such association could be found. Furthermore, the preva-
lence of antibodies against ASCA and TPO and the lev-
els of total IgE were not increased. This talks against any
autoimmune pathogenetic mechanism based on these
structures. On the other hand, the many autoimmune
features found in CC are still apparent why the possibility
of an autoimmune pathogenesis via other antigens can-
not yet be ruled out.

Strengths and limitations

A strength of this study was that the cohort consisted
of 66 women with verified active and pronounced dis-
ease that demonstrated the typical characteristics for CC
patients in general, i.e., postmenopausal age of disease
onset, an increased number of smokers and concomitant
autoimmune disorders [8, 12]. The controls were not age
matched. However, since the cut-off value to assess pres-
ence of antibodies in the CC patients was determined
from a control group, this selection of individuals must
come from a healthy cohort, otherwise there is a risk of
a type II error. In contrast, in a control group consisting
of older women that commonly are affected by inflam-
matory diseases/processes, there would have been an
increased risk of presence of autoantibodies [11]. The
sample size in this study was rather small. However, if any

Page 9 of 11

autoantibody should have any relevance, at least a signifi-
cant minority ought to have it. The strict selection of this
homogenous group should have increased the probability
to identify any type of antibody but failed to do so, which
increases the likelihood that our results are generalizable.
Five individuals with CC and levothyroxine consumption
declared neither thyroid dysfunction nor medication in
the questionnaires, something that highlights the weak-
ness with questionnaires without possibilities to validate
the outcome.

Conclusion

In conclusion, Col III, Col IV, MMP-9, TIMP-1 or TNC
are all proteins related to the collagen layer and its turno-
ver and could thus have been expected to be targets for
an immunological reaction and thereby prove that CC
is of an autoimmune origin. Such autoantibodies could
also have served as a diagnostic tool. Nevertheless, no
increased presence of these autoantibodies could be
found in the present study of CC. Neither could antibod-
ies against ASCA or TPO, or elevated levels of IgE, be
found. Consequently, no association was found between
CC and these proteins, even though this may not be gen-
eralizable to other compounds in the collagen layer.
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