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Autoantibodies and immunoglobulins in
collagenous colitis

J Bohr, C Tysk, P Yang, D Danielsson, G Jarnerot

Abstract
Background-The aetiology and patho-
genesis ofcollagenous colitis are unknown.
Autoimmunity has been suggested, but no
serological findings have supported such a
theory.
Aims and Methods-Serum from 38 col-
lagenous colitis patients and 38 matched
healthy controls was analysed for auto-
antibodies - that is, antinuclear antibodies,
antineutrophil cytoplasmic antibodies,
smooth muscle and mitochondrial anti-
bodies, rheumatoid factor and antibodies
to thyroglobulin and microsomal antigen,
together with antibodies to endomysium,
gliadin, and cardiolipin. The serum values
of IgA, IgG, IgM, and IgG-subclasses, and
complement factors C3 and C4 were also
determined.
Results-In patients with collagenous
colitis the mean value of IgM was signifi-
cantly increased 2'5 gIl (95%/o CI; 1.9, 3.2)
compared with 1.4 gil (950/. CI; 1.2, 1.7) in
controls (p=0.002). Antinuclear anti-
bodies occurred in nine of 38 patients
compared with three of 38 controls, this
difference was not statistically significant
(p=0.11). The results ofall other immuno-
globulins, complement factors, and
specific antibodies showed no statistical
difference between patients and controls.
Conclusions-No firm evidence for an
autoimmune genesis in coliagenous colitis
is found in this study, although the find-
ings of a positive ANA-titre in some
patients and an increased IgM level might
give some support for this hypothesis.
(Gut 1996; 39: 73-76)
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Collagenous colitis (CC), first described by
Lindstr6m,l is a bowel disease with chronic
watery diarrhoea as the main symptom. It is
characterised histopathologically by a sub-
epithelial collagen layer adjacent to the basal
membrane with a thickness of 10 ,um or

more, infiltration of the lamina propria with
inflammatory cells, epithelial lesions, and infil-
tration of the epithelium with lymphocytes.2
The aetiology and pathogenesis are

unknown. An autoimmune genesis has been
suggested, based on three findings; the associ-
ation of CC with diseases of autoimmune
origin reported in larger studies,3 4 the pre-

ponderance of elderly women in CC,5 and the
responsiveness to corticosteroids,6 7 all indicate

that CC itself could be an autoimmune disease.
Further support for this theory would be the
finding of an autoantibody in CC patients and
a high frequency of a HLA haplotype known to
be associated with autoimmunity.8 HLA typing
has been carried out in a study comparing
patients with CC and lymphocytic colitis with
healthy control persons, but no difference
between patients with CC and control subjects
was found.9

In this study we investigated the frequency of
autoantibodies, immunoglobulins, and com-
plement factors in CC patients and healthy
control persons, to test the hypothesis of
autoimmunity.

Methods

PATIENTS
Serum samples from 38 patients with CC, all
diagnosed according to both the clinical and
histopathological criteria mentioned above,
were obtained and stored at -70°C. The daily
stool frequency at the time of serum sampling
was registered in 34 of the patients (two failed
to report and two had a split ileostomy).
All medical treatment was registered. Any
associated diseases of inflammatory origin
were noted.

CONTROL SUBJECTS
Each patient had one control subject, matched
for sex and age within two years. This group
included healthy subjects without gastroin-
testinal symptoms, autoimmune or connective
tissue disease, and were found among patients
admitted for glaucoma operation (n= 15),
blood donors (n=21), and members of the
staff at the department of medicine (n= 2).

SEROLOGICAL METHODS

Autoantibodies
Table I shows the range of autoantibodies
examined for in serum specimens of patients
and control subjects. IgG antinuclear antibod-
ies (ANA) were determined by indirect
immunofluorescence using cryostat sectioned
liver10 and HEp-2 cells"l with serum initially
diluted 1:10 and 1:25, respectively. Positive
sera were subjected to end point titration and
tests for anti-DNA antibodies with the use
of Crithidia luciliae antigen.'2 Fluorescein
isothiocyanate labelled sheep antihuman IgG,
purchased from Dakopatts Co (Denmark),
was used as secondary antibody at a dilution
recommended by the manufacturer and
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TABLE I Frequency of autoantibodies in patients and control subjects(%)

Thyreoidea- Thyreoidea-
Liver-Ab Liver-Ab RA, Gliadin-AB Endomysium- Cardiolipin- Ab Ab

Subjects ANA HEp-2 pANCA smooth muscle mitochon R-W IgA +IgG Ab Ab thyreoglobulin microsomol

Patients 38 9 (24) 9 (24) 4 (11) 2 (5) 3 (8) 2*(5) 2 (5) 1 (3) 0 3 (8) 3 (8)
Controls 38 3 (8) 5 (13) 1 (3) 0 2 (5) 0 4 (11) 0 1 0 1 (3)

Anti-DNA antibodies were absent in both patients and controls. *borderline.

checked by chess board titration. Cytoplasmic
and perinuclear antineutrophil cytoplasmic
antibodies (c- and pANCA) were analysed
using indirect immunofluorescence according
to a previously described method.13 Indirect
immunofluorescence was also used to demon-
strate IgG smooth muscle antibodies and
mitochondrial antibodies using cryostat
sections of rat kidney.14 15 A serum titre of
- 1:25 was considered positive and these sera
were subjected to end point titration. Serum
rheumatoid factor was determined with the
standard Waaler-Rose test using sheep
erythrocytes sensitised with a subagglutinating
dose of rabbit antisheep erythrocyte anti-
bodies. The test was calibrated against a
WHO standard control serum obtained from
Hoechst A/G, Germany (Hoechst OSHD
04/05) with titres expressed in units. Serum
with >64 units was regarded positive, serum
with 64 units was regarded borderline.'6
Autoantibodies to human thyroglobulin and
human thyroid microsomal antigen were
determined with Boyden's passive haemag-
glutination test using test and control cells,
diluent, positive, and negative control sera
purchased from Murex Diagnostics, Dartford,
England. A serum titre of 21:80 for anti-
bodies to thyroglobulin was regarded positive,
and of - 1:200 for antibodies to thyroid micro-
somal antigen.

Antibodies to endomysium and gliadin
IgA endomysium antibodies were determined
with indirect immunofluorescence with the use
of cryostat sections of monkey oesophagus as
described'7 with an initial serum dilution of
1:2-5. The end point titre was determined in
positive sera. IgA and IgG gliadin antibodies
were determined using diffusion in gel enzyme
linked immunosorbent assay as described.'8 A
zone diameter of 21 1 mm for IgA gliadin anti-
bodies and 2 14 mm for IgG gliadin antibodies
was regarded positive.

Anticardiolipin antibodies
A solid phase ELISA test was used.
Cardiolipin was purchased from Sigma
Immunochemicals (Louisville, USA) and used
to coat the well of microtitre plates as
described.'9 Serum specimens were tested at
twofold dilutions of 1:5-1:160 with positive
and negative controls. Sheep antihuman IgG
alkaline phosphatase conjugate was used to
detect IgG anticardiolipin antibodies with
paranitrophenyle phosphate disodium as sub-
strate. With the use of international standards
the reactivity was expressed in IgG phospho-
lipid units as described.'9

Determination ofserum immunoglobulin
concentrations and complementfactors C3/C4
Total serum IgG, IgA, and IgM, and comple-
ment factors C3 and C4 were determined by
radial immunodiffusion according to Mancini.
Immunoplates with polyclonal antibodies were
purchased from Behringwerke A/S, Germany,
and the recommendations by the manufacturer
were followed. The determination of IgG sub-
classes 1, 2, 3, and 4 were made by radial
immunodiffusion with the use of monoclonal
antibodies from Seward Laboratories, UK.
The manufacturer's recommendations were
followed. All determinations were done twice
with variations between the tests of less than
± 10%.

STATISTICAL METHODS AND ETHICS
Values are presented as medium (range) or
mean with 95% confidence intervals (CI). For
comparison of patients and controls the
Student t test, the Mann-Whitney U test, and
Fisher's exact test were applied. Regression
analysis was used to study the correlation
between values ofIgM and clinical parameters.
To avoid the risk of mass significance a p value
<0-01 was considered significant. The study
was approved by the ethical committee of Ore-
bro Medical Centre Hospital.

Results

PATIENTS
The median age at the time of investigation was
65 (19-87) years. Thirty two of 38 patients were
female. The median duration ofsymptoms from
onset to the time of investigation was six (1-28)
years. At the time of investigation 19 patients
were untreated, 17 had various medical treat-
ments other than corticosteroids, and two had
split ileostomy. Twenty four patients had three
or less stools per day, 10 had more than three
stools per day. Fifteen patients had associated
diseases: five had rheumatoid arthritis, four had
thyroid disease including one with atoxic goitre,
and Raynaud's phenomenon, the six others had
insulin dependent diabetes mellitus, ankylosing
spondylitis, coeliac disease, ulcerative proctitis,
psoriasis, and chronic gastritis type A respec-
tively. Twenty three patients had never had a
disease of inflammatory (other than CC) or
autoimmune origin.

SERUM ANALYSIS
All data on serological findings can be seen in
Tables I and II. The mean value of IgM was
significantly increased in patients, 2-5 g/l (95%
CI; 1.9, 3.2) compared with controls, 1.4 g/l
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TABLE II Immunoglobulins and complementfactors in serum, mean values gIl (95% confidence intervals)

Subjects IgA IgM IgG IgGI IgG2 IgG3 IgG4 C3 C4

Patients 38 2-94 2.53* 11-07 7-76 3.30 0-36 0-36 1-47 0-26
(2.3,3.5) (1.9,32) (10-2,11-9) (70,85) (2-7,39) (03,04) (03,05) (1-4,1-6) (0-2,03)

Controls 38 2-58 1-44 11*09 7-42 3-75 0-38 0-51 1-54 0-26
(2-3, 2.9) (1-2, 1-7) (10-3, 11.9) (6-5, 8.4) (3.3, 4.2) (0.3, 0.4) (0.4, 0.6) (1-5, 1-6) (0-2, 0.3)

IgM values for patients with and without associated diseases and with and without treatment were (2-2, 2-7, 2-6, and 2.4) g/l
respectively. *p=0.002.

(95°/O CI; 1.2, 1.7) (p=0002) (see Figure).
The mean difference between patients and
controls was 1.1 (95°/O CI; 0 4, 1.8). The sen-
sitivity of IgM was 039, the specificity was
0.89, and the positive predictive value 0.79 at a
cut off value of 2.2 g/l. The value of IgM was
not correlated to the duration of the disease,
(r=003), to the stool frequency, (r=0.08), or
age, (r=0. 17). There was no difference in IgM
between the treated, 2.6 g/l (95% CI; 1.6, 3.6)
and the untreated group, 2.4 g/l (95% CI; 1-5,
3.3) or between the group with associated,
2.2 g/l (95% CI; 1.7, 2.7) and the group with-
out associated diseases, 2.7 g/l (95% CI; 1.7,
3.7). In the two patients with ileostomy IgM
was normal. There was no correlation between
the concentration of IgM and the concentra-
tion of any of the other serum immuno-
globulins or complement factors.
ANA was detected in nine of 38 patients

compared with three of 38 controls (p=0 11).
There was no significant difference in the fre-
quency of ANA between patients with associ-
ated diseases and those without. Among the
ANA positive patients the mean IgM concen-
tration was higher, 3.3 g/l than among ANA
negative patients, 2.3 g/l (p=0025).
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Box and whiskers plot showing the 10th, 25th, 75th, and
90th percentiles and median values ofserum IgMfor
patients and control subjects.

There was no significant difference between
patients and control subjects regarding the
other investigated antibodies, immunoglobu-
lins, and complement factors.

Discussion
Few studies have systematically investigated
the presence of autoantibodies and immuno-
globulins in CC. Perinuclear antineutrophil
cytoplasmic antibodies (pANCA) have been
found significantly increased in CC compared
with controls though in a lower frequency than
in ulcerative colitis.20 Antireticulin antibodies
were found in one of 29 patients only.2' In
three small series antinuclear antibodies
(ANA) were studied. Four of eight patients
were ANA positive in the first series,22 three of
13 in the second series,23 and one of 1 1
patients in the third series.24 These data are
consistent with the present finding of ANA
positivity in nine of 38 patients.
To the best of our knowledge, this is the first

report of increased serum IgM in CC patients.
In another small series of CC patients,
immunoglobulins and complement C3 and C4
were studied.22 Normal values were reported
in eight patients with the exception of low
serum IgG in one patient. In addition, occa-
sional findings of low IgA and IgG have been
reported.3 25
An increased IgM is seen in the early phase

of infections, constituting the primary antibody
response. The findings that the onset of CC is
described as subacute in some cases,26 27 and
that antibiotic treatment has a temporary
beneficial effect27 28 show that CC might have
an infectious aetiology. Our finding that faecal
stream diversion in CC patients induced
clinical and histopathological remission,29
supports this hypothesis. If so the increased
IgM concentration would represent the
primary antibody response. The lack of corre-
lation, however, between IgM and duration of
the disease, and the lack of increased IgG
values contradicts this theory. An increase in
serum IgM is seen also in primary biliary
cirrhosis, an autoimmune disease of the liver
that resembles CC regarding sex and age dis-
tribution and prevalence.30 Increased IgM is
also seen during the clinical onset of type 1
diabetes mellitus,31 which is likewise suspected
of having an autoimmune origin. However, as
none of the specific autoantibodies commonly
found in autoimmune disease were detected in
this study, the support for an autoimmune
genesis is not strong.
The threefold increased number of ANA

positive patients compared with controls were
not statistically significant. A non-significant
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difference of the mean IgM values in ANA
positive and ANA negative patients was seen.
Possibly, a subgroup of patients that is charac-
terised by positive ANA and increased IgM
may be identified. Whether this finding can be
reproduced in a larger patient group remains to
be shown. The clinical importance of IgM in
CC deserves further investigation. Although
the mean value was increased for the patient
group, an overlap of individual values in
patients and controls was seen. The sensitivity
of IgM>2-2 g/l (upper limit of the reference
value in our laboratory) was 039 only, but the
specificity was 0.89.

Consistent with other studies20 we found
pANCAs in 11% of the patients. It was not
significantly increased compared with the 38
matched controls. We have previously, in an
abstract, reported results of pANCAs in
ulcerative colitis, Crohn's disease, and CC
compared with 190 unmatched controls.32 The
different number of controls affects the statisti-
cal results, but obviously pANCAs have less
significance in CC than in ulcerative colitis.
The age and sex distribution of the patients

in this study are similar to other studies of
CC.7 As the studied population represents
most patients seen at our department with this
disease, the risk of selection bias seems small.
Both Student's t test and the non-parametric
Mann-Whitney U test were used for statistical
analyses. Irrespective of method, similar
results were achieved. We have chosen to
present the results of Student's t test as the
samples are of considerable and equal size, and
therefore the test is relatively robust with
respect to violations of the distributional
assumptions. Besides, confidence intervals
were easily calculated from this method.

In summary, the mean value of IgM was
significantly increased in CC, and ANA was
present in nine of 38 patients compared with
three of 38 controls, which gives some support
for an autoimmune hypothesis. However, with
respect to all other negative serological
findings, the search for an autoantibody
specific for CC is essential to prove the theory.
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