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Increased IgA antibodies to cytokeratins in the
spondyloarthropathies

A A Borg, N B Nixon, P T Dawes, D L Mattey

Abstract
Objectives-Increased levels of IgA
antibodies to cytokeratin-18 (CK-18) and
epidermal keratins (EpK) in the sera of
patients with rheumatoid arthritis (RA)
have been demonstrated previously. In the
present study investigations were carried
out to determine whether levels of these
autoantibodies were also raised in the
spondyloarthropathies, and whether there
was any association with particular
disease manifestations.
Methods-Using specific enzyme linked
immunosorbent assays (ELISA) measure-
ments were taken of IgA, IgG and IgM
antibodies to EpK and to CK-18 in the sera
of patients with psoriatic arthropathy,
ankylosing spondylitis (AS), Reiter's syn-
drome, psoriasis and in normal subjects.
Results-IgA antibodies to both EpK and
CK-18 were significandy increased in sera
from patients with psoriasis and psoriatic
arthropathy but not in the sera from the
patients with AS or Reiter's syndrome, or
in the controls. In psoriatic arthritis,
however, these levels were significantly
higher only in those patients with
peripheral joint disease and not in those
with axial arthritis alone. There was no
significant increase in antibody levels in
patients with AS or Reiter's syndrome.
There were no differences in the levels of
IgG or IgM antibodies to CK-18 or EpK
between the patient groups and controls.
Conclusions-Raised levels of IgA anti-
bodies to CK-18 and EpK in psoriatic
arthropathy and psoriasis probably reflect
exposure of intracellular cytokeratin
antigens to the immune system after
damage to cytokeratin containing cells,
and suggests a common pathogenic
mechanism in these conditions which
involves production of cytokeratin auto-
antibodies. In patients with psoriatic arth-
ropathy, such a mechanism appears only
to be operating in patients with peripheral
joint involvement and not in those with
axial arthritis.

(Ann Rheum Dis 1994; 53: 391-395)

Cytokeratins are a constituent of the cyto-
skeleton, being found mainly in epithelial
cells but also in some lymph node associated
follicular dendritic cells and in certain
endothelial and smooth muscle cells.' 2 There
are at least 19 different cytokeratins comprised

of two families; an acidic type (Type I, nos
9-19) and a basic or neutral type (Type II, nos
1-8). We and others2 3 have demonstrated CK-
18 in the endothelial cells of synovial blood
vessels, and have recently shown that IgA
antibodies to CK-18 and EpK are raised in
patients with RA. IgG and IgM antibodies to
cytokeratins were not significantly different to
the normal group.4
We initially proposed that damage to

synovial endothelial cells during inflammatory
synovitis leads to the production of auto-
antibodies to CK-18.' However, our finding of
a significant difference in IgA, but not IgG or
IgM antibodies, may indicate that damage to
cells in a mucosal site (for example, in the gut)
is involved in the production of such anti-
bodies, such as CK-18 and is one of the major
cytokeratins found in the epithelial cells lining
the gut. Further studies in our laboratory have
shown high levels of these antibodies in
patients with coeliac disease and inflammatory
bowel disease (unpublished data).
An association between the spondylo-

arthropathies and abnormalities of the gut and
mucosal immune system is well docu-
mented.5 6 We therefore carried out an investi-
gation of anti-cytokeratin antibody levels in
patients with AS, psoriatic arthritis, and in
Reiter's syndrome. We also examined a group
of patients with psoriasis for comparison with
the spondyloarthropathies. In addition, we
explored whether there are any associations
between anti-cytokeratin antibodies and par-
ticular disease manifestations, and whether
there are any correlations with serum IgA and
laboratory measures of inflammation.

Patients and methods
PATIENTS

Serum specimens were obtained from 20
patients with AS, 42 patients with psoriatic
arthropathy (skin involvement varied from
mild to severe), 33 patients with severe
psoriasis without any arthropathy, and 11
patients with Reiter's syndrome. The demo-
graphic data are shown in table 1. Sera was also
obtained from 58 healthy control subjects
consisting of department staff and blood
donors. Local ethical committee approval
was obtained for the collection of all
samples.

All the patients with arthritis were negative
for rheumatoid factor (Latex). The patients
with psoriatic arthritis fulfilled the criteria of
Moll and Wright,7 while the patients with AS
fulfilled the 1966 New York Criteria.8
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Table 1 Demographic data

Psoriasis Psoriatic Ankylosing Reiter's Controls
arthropathy spondylitis syndrome

Number 33 42 20 11 58
Age 47 (16-83) 46 (14-76) 43 (31-60) 31 (18-45) 41 (26-73)
Sex (M:F) 15:18 28:14 16:4 8:3 20:38
Disease duration 195 (2-480) 53 (2-168) 71 4 (5-138) 2 (1 1-2 7) --

(months)

Values for age and disease duration are means with ranges in brackets.

ELISA FOR MEASUREMENT OF ANTIBODIES TO

EpK AND CK-18

IgA, IgG and IgM antibodies to EpK and CK-
18 were measured using ELISA as described
previously.4 All results were expressed as

arbitrary units (AU) based on a standard serum
for each particular antibody. The cytokeratin
preparations used to coat the plates had
previously been characterised by Western
Blotting.4
To discover whether antibodies to CK- 18

were cross-reactive with epidermal keratins, we
carried out a blocking experiment in which we
added EpK to 40 sera (20 psoriasis and 20
psoriatic arthritis) before measuring antibodies
to CK-18. Each serum sample was diluted 1:80
and divided into two aliquots. One aliquot was
preincubated with 50 micrograms/ml ofhuman
epidermal keratin overnight at 37'C. The other
aliquot was incubated without any EpK. The
reactivity of both sets of samples with CK- 18
was then measured in a standard ELISA, and
the values were compared.

SERUM IgA MEASUREMENT

Serum IgA was measured using a standard
ELISA technique. Some samples were also
measured by means of a radial immuno-
diffusion assay to cross-check the ELISA
results.

STATISTICAL ANALYSIS

Data were analysed with the Mann-Whitney U
test for differences between patient and control
groups. Correlations were carried out using
Spearman's rank correlation. A value of
p < 0 05 was considered significant.

Results
ELISA ASSAY FOR CYTOKERATIN ANTIBODIES

A significant difference (p < 0-0001) in IgA
antibody levels to both CK-1 8 and epidermal
keratin (table 2) was detected in the sera

from patients with psoriasis and psoriatic
arthropathy compared with sera from the
normal controls, and patients with AS or

Reiter's syndrome. The upper limit of the
normal values for serum IgA anti-CK- 18 levels
was defined by the upper 95%/o confidence
interval value in the sera for the 58 healthy
controls. The same criterion was used for

antibodies to EpK.
Using this criterion, only 1-7% of the normal

volunteers had elevated serum IgA antibodies
to either CK- 18 or EpK. In contrast, elevated
serum IgA antibodies to CK- 18 were found in

75% of the patients with psoriasis and 58% of
the patients with psoriatic arthropathy. Raised
levels of IgA antibodies to EpK were found in
83% of the patients with psoriasis and 50% of
those with psoriatic arthropathy. There was no
significant difference in the levels of IgG or
IgM antibodies to CK- 18 or EpK between the
normal sera and those from the patient
groups.
A significant correlation was found between

the IgA antibody levels to CK-18 and EpK in
the patients with psoriatic arthropathy
(r = 0A43, p < 0 05), and in the patients with
psoriasis alone (r = 0-65, p < 003). We found
that serum IgA levels in psoriasis (mean = 5-55
mg/ml) and psoriatic arthropathy (mean = 5-26
mg/ml) were both significantly higher than
in normal controls (mean = 2-4 mg/ml,
p < 0-0001). There was, however, no correla-
tion between serum IgA levels and IgA anti-
body levels to CK- 18 or EpK in either group
of patients.
We investigated whether there was any

difference in the levels of IgA antibodies to
CK- 18 or EpK in patients with psoriatic
arthritis with different clinical patterns. The
results in table 3 show that IgA antibodies to
both CK- 18 and EpK are significantly higher
in patients with peripheral joint involvement
compared with those with axial arthritis alone.
Within the group of psoriatic patients with
peripheral joint involvement no difference was
noted between the various clinical patterns.

Additionally, no relationship was found
between antibody levels and a number of acute
phase measures including erythrocyte sedi-
mentation rate (ESR), C-reactive protein
(CRP) and serum alkaline phosphatase
(table 4).

CROSS-REACTIVITY OF ANTI-CK-18 ANTIBODIES

WITH EpK

Twenty psoriatic arthropathy and 20 psoriasis
sera were pre-incubated with EpK (50 micro-
grams/ml), then tested for the ability of
IgA antibodies to bind to CK-18 coated plates.
Binding was then compared with that of the
untreated sera. Only 5% of psoriatic arth-
ropathy sera and 10% of psoriasis sera were
inhibited by more than 25% (fig). In 85% of
psoriatic arthropathy sera and 75% of psoriasis
sera there was no inhibition of binding.
As a positive control we also tested the

binding of EpK treated sera to EpK coated
plates and found that 40% of psoriatic
arthropathy sera and 60% of psoriasis sera were
inhibited by 25% or more. Total inhibition of
binding of IgA antibodies to EpK coated plates
was never achieved. However, it is likely that
competition from IgG and IgM antibodies for
binding to the added EpK would probably
prevent blocking of all IgA specific EpK
antibodies.
Our results suggest that in the majority of

patients with psoriatic arthropathy and
psoriasis there is little or no cross-reactivity of
IgA antibodies to CK- 18 with EpK. Only in a

small minority (5-10%) is significant cross-

reactivity seen.
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Table 2 ELISA results

Psoriasis Psoriatic arthropathy Ankylosing spondylitis Reiter's syndrome Controls

CK-18 IgA 24-2 (18-1-31-2)*** 24-1 (16-3-32.2)*** 9 0 (7-6-10-4) 8-2 (3-4-17-9) 9-4 (8-2-10 1)
CK-18 IgG 14-4 (5-1-22-2) 11-3 (8-1-14-3) 15-2 (12-6-17 8) 19 1 (13-7-24-5) 13-0 (7-1-19-3)
CK-18 IgM 12-2 (8-3-15-1) 12-2 (91-144) 13-1 (10.9-151) 13-2 (100-163) 16-3 (11 1-210)
EKIgA 19-3 (15-1-22-4)*** 17-2 (14-1-20-3)*** 7-1 (6 4-7 8) 6-1 (5 2-7 0) 7-2 (5-1-9-3)
EKIgG 11 9 (4 9-19 8) 12 1 (5 9-18 1) 14-1 (6 0-34 0) 15-1 (8-4-21-7) 14-9 (9-9-19 3)
EK IgM 16-3 (11-8-20-2) 13 4 (8 1-17 8) 21 2 (2 240 1) 15-5 (13 2-17 7) 19 2 (13 4-25-9)

*** = p < 0-0001.
Values are means with 95% CI in brackets.
All values are in arbitrary units (see text for details).

Table 3 Relationship between clinical patterns ofpsoriatic arthritis and IgA antibodies to
cytokeratins

Pattern Number IgA EpK IgA CK-18

Classical 11 18-2 (16-5-19-8)** 24-0 (14-8-33-2)**
Pauciarticular 14 16-9 (12-021-9)** 21-2 (13-2-29-1)**
Symmetrical 11 26-7 (9.9A434)** 29-2 (12-5-45-8)**
Spondylitis 6 10-5 (5-03-15-9) 9.9 (1-5-18-3)
Psoriasis 33 19-3 (15-1-22-4)** 24-2 (18-1-31-2)**

** - p < 0-001; values are means with 95% CI in brackets.

Table 4 Relationship between acute phase response and
IgA anti-cytokeratin antibody levels in psoriatic arthritis

ELISA value (AU) IgA Anti-CK-18 IgA Anti-EpK

<10 >10 <10 >10

Number 16 21 15 5
ESR (mm/hr) 30 31 29 46
CRP (U/L) 27 29 30 38
Alk Phosph (U/L) 111 98 104 108

AU values represent upper 95% CI in normal control sera.
Rest of values are group means.
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Cross-reactivity ofIgA anti-CK-18 antibodies with EpK
Sera were preincubated with EpK before incubation with
CK-18 coated plates. Binding ofIgA antibodies in treated
sera was compared with untreated sera and the percentage
inhibition was calculated. Little/no inhibition was seen in
the majority ofsera.

Discussion
Our results demonstrate that levels of IgA
autoantibodies to CK-18 and EpK are
significantly higher in patients with psoriasis or

psoriatic arthropathy than in normal controls
or patients with AS or Reiter's syndrome. In
the psoriatic arthritis group it is only patients
with peripheral joint involvement that have
elevated antibody levels. This suggests that
psoriatic arthritis with peripheral joint disease
may share a common pathogenic mechanism
with psoriasis which involves production ofIgA
antibodies to cytokeratins. This mechanism
does not appear to be shared with psoriatic
arthritis when only axial disease is involved,
nor with ankylosing spondylitis. It also appears

that such a mechanism is not operative in
Reiter's syndrome where the disease is likely to
be of shorter duration and less likely to be
associated with chronic synovitis.
Our findings are in contrast to those ofJurik

et al9 who, using an indirect immuno-
fluorescent technique with rat oesophageal
keratin as antigen, failed to detect any 'anti-
keratin' antibodies in patients with psoriatic
arthritis. As discussed previously,4 there is
considerable doubt as to whether this type of
assay is measuring anti-keratin antibodies.
Indeed recent evidence indicates that the
antigen detected by this technique is filaggrin,
a cytokeratin filament aggregating protein.10
As we initially suggested for patients with

RA, damage to cells of the synovial
endothelium may explain the presence of
increased levels of antibodies to CK- 18 in
patients with psoriatic arthritis with peripheral
joint disease. The reason for an IgA antibody
response to CK-18 in psoriasis is not clear,
since damage to synovial blood vessels would
not be expected in this condition.
The raised levels of antibodies to EpK may

be easier to understand in view of the
epidermal involvement in this condition.
However, CK-18 is not present in normal or
psoriatic epidermis,"1 although it is expressed
in sweat glands, Merkel cells, hair follicles and
the nail bed matrix.12-14 It does not appear that
elevated IgA antibodies to CK-18 can be
explained by cross-reactive antibodies to EpK
since most patients showed little or no
evidence of cross-reactivity. Although there is
a significant correlation between levels of IgA
antibodies to CK-18 and EpK it appears that
these do not represent the same (cross-
reactive) antibodies.
There is no direct relationship between

levels of IgA antibodies to cytokeratins and
levels of serum IgA, even though all of the
conditions studied, apart from Reiter's
syndrome, are characterised by elevated levels
of serum IgA. It has been proposed that
elevated levels ofserum IgA in patients with AS
are related to stimulation of the mucosal
compartment,'5 16 although a recent study has
shown that the increase in IgA levels is not due
to a significant increase in secretory IgA.'7 We
have not investigated levels of secretory IgA in
the sera of our patients with psoriasis and
psoriatic arthropathy. It is possible that levels
of IgA antibodies to cytokeratins are related to
secretory IgA levels, but further studies are
needed to address this question.
The possibility of a gut-related antigen

source for generation of IgA antibodies to CK-

I I I I I
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18 cannot be ruled out. Along with CK-8, CK-
18 is the major cytokeratin in the epithelial cells
of the gut, so any damage to these cells may
lead to exposure of the intracellular CK-18 to
cells of the immune system. The concept of
dermatogenic enteropathy to link skin with gut
disorders was introduced by Shuster and
Marks in 1965,18 although they later found that
evidence of intestinal changes in small bowel
biopsies from patients with psoriasis and
eczema were non-specific and similar in
controls. 19
However, Barry et a120 demonstrated that in

patients with severe psoriasis, the jejunal
mucosal architecture differed significantly
from that in controls and suggested that the
mucosal absorptive surface of the small bowel
may be decreased. Furthermore, the concept of
'subclinical' bowel inflammation presenting
with arthritis is well recognised. Simenon et al 6
with a combination of ileocolonoscopy and
biopsy revealed subclinical inflammatory gut
lesions in 67% of patients with unclassified
seronegative spondyloarthropathies.
Other extra-articular features which occur

in the spondyloarthropathies include uveitis,
mouth ulcers and urethritis, all of which may
involve damage to cytokeratin-containing
tissues. If indeed such damage is responsible
for increased production of IgA autoantibodies
to CK- 18, then such a mechanism would
appear to occur only in patients with psoriatic
arthropathy and peripheral joint disease, and
not in those patients with spondylitis or
Reiter's syndrome. Thus the grouping together
of seronegative spondyloarthropathies on the
basis of their negativity for IgM rheumatoid
factor, the increased prevalence of HLA-B27
and their spectrum of clinical presentations,
may mask some of the differences in their
pathogenesis.
A genetic component in both psoriasis and

psoriatic arthritis is well recognised. However,
psoriatic arthritis only occurs in about 7% of
patients with psoriasis,2' and there are differ-
ences between these groups in their association
with various HLA antigens. Many studies have
confirmed an increased prevalence of HLA-
B27 in psoriatic arthritis,22-24 reflecting the
frequent occurrence of sacroiliitis and spondy-
litis in these patients.
Our results suggest that such patients,

together with AS patients, are unlikely to have
raised levels of antibodies to cytokeratins. It is
known that in patients with psoriasis there is
an increased frequency of Cw6,24 while in
patients with arthritis as well, there is an
increase in A26, B38 and DR7.25 27 Further
studies are needed to show whether elevated
levels of IgA antibodies to cytokeratins are
associated with any particular HLA types.
Another possible explanation for an elevated

antibody response to cytokeratins may be
provided by cross-reactivity of such antibodies
with another antigen (for example, a bacterial
or viral component). Previous studies28 29 have
demonstrated antibodies which are cross-
reactive with cytokeratins and the glycine/
alanine repeat sequence (P62) of Epstein-Barr
nuclear antigen-I (EBNA- 1). Furthermore, we

have previously compared the amino acid
sequence of CK-18 with P62 and found two
peptides of 13 and 15 amino acids long
(numbers 54-68 and 62-74) with 53.8% and
53.3% homologies respectively.4 So far, we
have failed to detect any IgA antibodies to P62
in psoriasis or psoriatic arthritis and have been
unable to demonstrate any differences between
IgG antibodies to P62 between both
conditions, RA or normal controls (unpub-
lished observations).
We have no evidence at present that anti-

cytokeratin antibodies are pathogenic. It has
been suggested that the normal role of anti-
cytokeratin antibodies is to eliminate cell
breakdown products,30 so an increased produc-
tion of such antibodies might be expected in
response to pathological cell damage and/or
increased cell turnover. In some conditions the
tissue damage may be accompanied by a defect
in immune function (for example, polyclonal B
cell activation) leading to further enhancement
of autoantibody production. It is clear that IgA
anti-cytokeratin antibodies are not specific to
a particular disease condition, and are most
likely to represent an epiphenomenon in
diseases such as psoriasis and psoriatic arthro-
pathy. The absence of a significant cytokeratin
response in psoriatic arthritis with spondylitis,
and in AS and Reiter's syndrome, suggest that
there are clear differences in the pathogenetic
or immunogenetic mechanisms involved in
these conditions.
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