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Abstract
Background-Pancreatic antibodies occur

in about one third ofpatients with Crohn's
disease.
Ains-To evaluate the relevance of pan-
creatic antibodies as a genetic marker in
patients with Crohn's disease and their
first degree family members and spouses.
To characterise further pancreatic anti-
bodies by assessment ofIgG subclasses.
Methods-Six hundred and fifty serum

samples were tested for pancreatic anti-
bodies by immunofluorescence on sec-

tions of human pancreas. Incidence of
pancreatic antibodies and their subtypes
were studied on 212 serum samples from
patients with Crohn's disease. In the
familial study, 72 patients with Crohn's
disease and 196 first degree family
members and 26 patients with ulcerative
colitis and 90 first degree family members
were included. Ten healthy families
served as controls.
Results-Pancreatic antibodies were found
in 58 (27%) of the patients with Crohn's
disease and in none ofthe controls. Thirty
patients had pancreatic antibodies of
subtype I characterised by a drop-like
fluorescence in the pancreatic acini, 28
patients had subtype II with a fine
speckled staining in the acinar cells.
Pancreatic antibodies of subtype I were

both IgGl and IgG2 antibodies by contrast
with subtype II which were mainly ofIgGI
subclass. Only five of 196 first degree
relatives of patients with Crohn's disease
had pancreatic antibodies. Four of these
people had anamnestic data compatible
with inflammatory bowel disease. Further
investigations showed Crohn's disease in
two of these people. In families with more
than one member positive for pancreatic
antibodies, pancreatic antibodies were of
the same subtype in all cases.
Conclusions-Pancreatic antibodies are

a specific marker for Crohn's disease.
Two subgroups of pancreatic antibodies
can be distinguished by their pattern
and immunoglobulin subclasses. Pan-
creatic antibodies rarely occur in family
members ofpatients with Crohn's disease.
These family members may also have
Crohn's disease.
(Gut 1997; 40: 481-484)
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The aetiology of Crohn's disease has not yet
been resolved. Data suggest that immuno-

logical and genetic factors play a major part.
The incidence of inflammatory bowel disease
is increased in families of patients with
inflammatory bowel disease.'4 Occurrence of
Crohn's disease is increased among relatives of
patients with the disease, the percentage with
a positive family history ranges between 8%
and 390/%.5 6 The risk of inflammatory bowel
disease in first degree relatives of patients
differs in different populations. For example, it
is increased in the Jewish population.7 One of
the current hypotheses of the pathogenesis of
inflammatory bowel disease favours an inap-
propriate immune response to luminal anti-
gens, especially to bacteria, leading to chronic
inflammation in the intestinal tract.8 A variety
of autoantibodies have been described in
inflammatory bowel disease.9 There is no
evidence that any of these have pathogenetic
relevance. Only a few of the autoantibodies are
specific for Crohn's disease or ulcerative
colitis. Autoantibodies often found in patients
with ulcerative colitis (70%) and in patients
with primary sclerosing cholangitis 80%
are primarily directed against neutrophils
(pANCA). 112 In Crohn's disease this
autoantibody is found in 3-27% of patients but
only in low titres. 10 pANCA was found not only
in patients but in healthy relatives of patients
with ulcerative colitis or primary sclerosing
cholangitis. " 14 By contrast with our own
results, another group found pANCA in
relatives at a significantly higher frequency in
families of pANCA positive patients than in
families of pANCA negative patients."3 Thus
pANCA may be useful as a marker of genetic
predisposition. There are only a few antibodies
which occur specifically in Crohn's disease.
Recent data show that antierythrocyte
antibodies (AEA 15) occur at high frequency
in Crohn's disease.'5 Autoantibodies to
pancreas (PAB) are characterised by a high
disease specificity although the incidence in
Crohn's disease is only 31%.16 '7Like pANCA,
PAB were not influenced by the severity of
disease - titres remained stable for several
years.'7 In this study we further characterised
PAB and differentiated between two subtypes
of PAB. The frequency of PAB in families of
patients with Crohn's disease and ulcerative
colitis was analysed to investigate the role of
PAB as a genetic marker.

Methods

PATIENTS
Tests for PAB were carried out on 673 serum
samples; 461 patients, relatives, and controls
were included in the family study. Outpatients

481

 on M
ay 22, 2023 by guest. P

rotected by copyright.
http://gut.bm

j.com
/

G
ut: first published as 10.1136/gut.40.4.481 on 1 A

pril 1997. D
ow

nloaded from
 

http://gut.bmj.com/


Seibold, Mork, Tanza, Miller, Holzhiiter, Weber, Scheurlen

with inflammatory bowel disease were invited
to participate. Serum samples from patients
and their relatives were taken at their homes
and stored at -20°C until use. All relatives
tested were questioned about a possible history
of inflammatory bowel disease. Information
collected included a history of diarrhoea,
tenderness, abdominal pain, tenesma, body
weight, fever, anaemia, growth retardation,
and medical treatment. Further, all relatives
were asked about possible extraintestinal
manifestations such as skin diseases, arthralgia,
arthritis, ocular inflammation, and fistulas.
Diagnosis of Crohn's disease was established
on endoscopical, histological, and clinical
criteria according to the European Cooperative
Crohn's disease study.'8 The age of the 72
patients with Crohn's disease (32 women, 40
men) ranged between 18 and 69 years. One
hundred and ninety six first degree relatives of
patients with Crohn's disease were included.

Figure 1: Typicalfluorescence pattern ofserum with PAB type I characterised by a drop-like
staining within the pancreatic acini (original magnification X 500).

Figure 2: Fluorescence pattern ofPAB II with fine speckled staining of the acinar cells
(original magnification X 500).

Seventy six of them were parents (44 women
and 32 men), 31 were brothers, 30 were sisters,
and 59 were children (32 daughters and 27
sons). We also evaluated serum samples from
26 spouses (14 women, 12 men) of patients
with Crohn's disease and four second degree
relatives (grandparents). One patient with
Crohn's disease had concomitant primary
sclerosing cholangitis, two patients had psoria-
sis, one idiopathic thrombopenic purpura, and
one Bechterew's disease. Twenty six patients
with ulcerative colitis and their 90 first degree
relatives and 10 healthy persons and their 37
first degree relatives were tested as controls.
Diagnosis of ulcerative colitis was established
by the criteria of Truelove and Witts.'9 The age
of these subjects ranged from 21 to 63 years.
For assessment of the prevalence of PAB and
their subtypes 212 serum samples from out-
patients with Crohn's disease were investi-
gated.

INDIRECT IMMUNOFLUORESCENCE TEST

Sections of human pancreas (blood group 0)
were used for detection of PAB. The sections
were incubated for 40 minutes in a moist
chamber at 20°C with 50 [L serum samples
(diluted 1:10 in phosphate buffered saline
(PBS)). After washing with PBS, sections were
incubated with polyvalent fluorescein con-
jugated sheep antihuman immunoglobulin
(Dako, diluted 1:25 in PBS) for 30 minutes.
After washing the sections were embedded in
Immuno-Mount (Shandon) and read in a Leitz
fluorescence microscope. All slides were coded
for anonymity and read independently by two
investigators. Determination of IgG subclass
was done as described above using IgG1, IgG2,
IgG3, IgG4, IgA, and IgM as antihuman
immunoglobulins (Sigma, Dako).

Results

PREVALENCE AND SUBTYPES OF PAB IN

PATIENTS AND CONTROLS

Pancreatic antibodies were found in 58 (27%)
of 212 unselected patients with Crohn's
disease. Two types of PAB could be distin-
guished. PAB I were characterised by a drop-
like staining in the lumen of pancreatic acini,
whereas PAB II showed a fine speckled staining
of the acinar cells. In almost all PAB type II a
weak type I fluorescence was found as well
(Figs 1 and 2). Thirty patients were positive for
PAB I, and 28 patients were PAB II positive.
Titres ranged from 1:20 to 1: 320 (Fig 3). In
the family study 34 PAB positive patients were
included. Fourteen patients were positive for
PAB I, and 20 patients for PAB II. The
antibody was not found in any of the patients
with ulcerative colitis or the controls.

IMMUNOGLOBULIN AND I g G SUBCLASSES OF

PAB I AND PAB II

PAB I and II were IgG antibodies. In 48%
IgA and in 8% IgM were also found.
Determination of IgG subclasses showed that
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Figure 3: Titres ofpancreatic autoantibodii
(PAB I and II) in patients with Crohn's di
relatives.

the type II fluorescence was c
antibodies, whereas the type I
was caused by IgGl and IgG
(Table I).

PREVALENCE OF PAB IN FIRST DEGREE

RELATIVES AND SPOUSES
PAB were detected in five of the 196 relatives
of patients with Crohn's disease. PAB I were
found in three members, and PAB II in two
members. It was not found in the control
families of healthy persons or patients with
ulcerative colitis (Table II). Three PAB
positive relatives had a PAB positive patient in
their family, whereas the remaining two PAB
positive relatives had PAB negative patients in

TABLE I Immunoglobulin subclasses ofPAB I and II

n IgGI IgG2 IgG3 IgG4 IgA IgM
PAB I 30 30 (100%) 20 (66%) 1 (3%) 1 (3%) 16 (53%) 2 (6%)
PAB II 28 28 (100%) 7 (25%) 0 2 (7%) 12 (35%) 2 (7%)

TABLE II Prevalence ofPAB in patients with Crohn 's disease, ulcerative colitis, and their
first degree family members and healthy persons

Patients PAB I PAB II Relatives PAB I PAB II
n n n n n n

Crohn's disease 72 14 20 196 3 2
Ulcerative colitis 26 0 0 90 0 0
Controls 10 0 0 37 0 0

TABLE III Comparison ofPAB status and clinical symptoms of relatives ofPAB positive
and PAB negative patients

PAB negative patients (n=38) PAB positive patients (n=34)

PAB negative PAB positive PAB negative PAB positive
relatives relatives relatives relatives

Asymptomatic relatives 80 0 88 1?
Symptomatic relatives 12 2 11 2
Undiagnosed 7 1 8 1
Crohn's disease 2 1 2 1
Ulcerative colitis 3 0 1 0
Symptoms:

Frequent diarrhoea 10 2 10 2
Abdominal pain 8 2 6 1
Fistula 2 0 1 1
Aphtous disease 4 1 3 1
Arthritis 2 2 1 0

their family (Table III). The three PAB positive
relatives had the same PAB subtype as their
diseased PAB positive family members. None

* * of the 26 spouses were positive. Four families
with two patients each with Crohn's disease

* * were included in this study. In one of the
families PAB were detectable in both patients,

* in two families only one person was positive for
PAB, and one family was completely negative
for PAB. In one family there were five patients
with inflammatory bowel disease (three with
Crohn's disease, two with ulcerative colitis).

PAB PAB II None of the family members was positive for
Relatives PAB. Because we compared the relatives of the

PAB positive patients with those of the PAB
es type I and II negative patients, we also compared the mean
izsease and their

age of both groups of relatives to exclude bias.
The relatives of the PAB positive patients
comprised 40 parents, 32 brothers and sisters,

due to IgGI and 27 children; mean age 39-51 years. The
fluorescence relatives of PAB negative patients comprised

;2 antibodies 36 parents, 29 brothers and sisters, and 32
children; mean 39-26 years.

CORRELATION OF PAB WITH CLINICAL DATA
Four ofthe five first degree relatives positive for
PAB had clinical symptoms compatible with
inflammatory bowel disease (Table III). One
patient did not complain of any symptoms.
Crohn's disease was diagnosed in two of the
PAB positive relatives. The other three have
refused diagnostic investigation so far.

Discussion
Several studies have described familial Crohn's
disease."A Genetic factors play an important
part in the pathogenesis of inflammatory bowel
disease. HLA class I and II and several
autoantibodies have been investigated in
inflammatory bowel disease in the search for
genetic markers. The characteristics of a good
genetic marker are constancy, a high specificity,
and familial nature. PAB were found to be very
specific for Crohn's disease. Previously, we
tested 471 serum samples of patients with
various diseases (autoimmune diseases, coeliac
disease, Crohn's disease, ulcerative colitis,
colon cancer, and pancreatitis) for PAB and
found them in 31% ofthe patients with Crohn's
disease, in 4% of patients with ulcerative colitis,
but in none of the others.'7 The frequency and
specificity of PAB found in this study are
comparable with previous studies.'6 17 Titres of
PAB were constant over a period of 18
months.'7 The occurrence of PAB did not
correlate with disease activity, extent of disease,
extraintestinal manifestations, or fistular dis-
ease.17 Because of the characteristics ofPAB we
investigated the occurrence of PAB in family
members of patients with inflammatory bowel
disease. PAB were found in only five of the first
degree relatives. Anamnestic data, however,
suggested that these members had undiagnosed
Crohn's disease. Indeed, the diagnosis of
Crohn's disease has been etablished in two of
the five members so far. Therefore, the
presence of PAB is a marker for Crohn's
disease, but by contrast with pANCA it seems
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not to be found in unaffected family members.
Determination of PAB may be helpful in
detecting patients with mild or early Crohn's
disease. These data contrast with the findings
for pANCA, which is an autoantibody with
a high specificity and frequency in patients
with ulcerative colitis. In an English study,
no pANCA could be detected in family
members,"8 but American and German studies
found pANCA in about one third of the first
degree family members.'3 '4 The results of the
second two studies indicated that pANCA may
have a role as a genetic marker.
We investigated 72 families of patients with

Crohn's disease. In seven of them we found at
least two cases of inflammatory bowel disease.
Adding the families of the three persons who
were positive for PAB but refused further
diagnostic investigation there was a 14%
positive family history in our patient group,
which is comparable with other studies.2A
Morphological analysis disclosed two different
PAB staining patterns on pancreatic sections.
Both types were specific for Crohn's disease.
The antigen reacting with PAB is not yet
known. As we reported previously the antigen
is localised in the pancreatic secretion and is a
macromolecule.17 The different IgG subclass
distribution of PAB I versus II may show
different types of immune response. The PAB
subtype of the family members was the same
within one family. The development of
antibodies in inflammatory bowel disease is
probably an epiphenomenon which might be
caused by cross reactivity with other antigens -

for instance, of bacterial origin. The dys-
regulated immune response leading to this
phenomenon is probably genetically deter-
mined. Therefore, it is not surprising that
members of one family had the same PAB
subtype. Environmental factors leading to the
expression ofPAB can be excluded as PAB were
not found in any of the spouses.

In conclusion, PAB are a specific marker for
Crohn's disease. This antibody may be helpful
in the diagnosis of Crohn's disease.
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