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SUMMARY Serum immunoglobulins were measured in 122 patients with ankylosing spondylitis
(AS) during various phases of disease activity and compared to those in 58 healthy subjects. The
mean serum IgA was 38% higher in patients (306.9 mg/dl) than in controls (222 7 mg/dl) (P<0 .005),
but there was no significant difference in IgG and IgM levels. Increased IgA was associated with
laboratory parameters of active inflammatory disease. The mean IgA in patients having an ery-
throcyte sedimentation rate (ESR) equal to or greater than 15 mm/h was 369 mg/dl, 65% higher
than in controls (P<0 .001), whereas there was no significant difference between controls and
patients with an ESR of less than 15 mm/h. The mean IgA in patients having a C-reactive protein
(CRP) level equal to or greater than 15 ,ug/ml (15 mg/1) was 387*8 mg/dl, 74% higher than in
controls (P<0 .001), and again there was no significant difference between controls and patients
with CRP levels less than 15 pg/ml. (SI conversion: g/l=mg/dl x 0.01). It is suggested that selective
increase of serum IgA occurs predominantly during phases of active inflammatory disease in AS,
and this finding is compatible with the concept of a microbial triggering agent acting across an IgA
secreting organ such as the gut.

There is evidence that gastrointestinal infection may
be an important aetiological factor in ankylosing
spondylitis (AS). Sacroiliitis and AS are common
sequelae in persons who develop arthritis or Reiter's
disease after dysenteric infection with salmonella,
shigella, or Yersinia enterocolitica.' We have reported
an increased isolation of Klebsiella pneumoniae
from the faeces of AS patients before and during
active phases of the disease2 or during episodes of
acute anterior uveitis.3 Investigation by lymphangio-
graphy has shown that pelvic and paraspinal
lymphadenopathy precedes the radiological changes
in AS4. Raised levels of serum IgA in patients with
AS have been reported 8. Plasma cells in the gut
associated lymphoid tissue are the major source of
serum IgA,9 and investigations in animals raised in
germ-free conditions have shown that after oral
immunisation the main specific plasma cell response
is IgA in character and nearly all the circulating
specific antibody is IgA.10
We report here our studies on serum immuno-

globulin levels in AS.
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Patients and methods

Blood was obtained from 122 AS patients during
varying phases of disease activity. A total of 221
patient sera were randomly selected from a bank of
stored sera, each patient being selected on average
twice (range 1-5). Each patient visit was considered
as 1 separate event, the shortest interval between
visits being 1 month. The New York criteria were
used for the diagnosis of AS.'1 Patients with inflam-
matory bowel disease were excluded from the study.
The mean age of all patients was 34@5 years (range
11-68), and 29 were women. Of 117 patients tested
110 were HLA B27 positive (94%). Single serum
samples were obtained from 58 healthy subjects cor-
responding in age and sex distribution to the AS
patients and who had no history of arthritis or
backache.
Serum IgA, IgG, and IgM estimations were

determined by the radial immunodiffusion tech-
nique with commercially prepared immunodiffusion
plates and protein standards (Behringwerke, Mar-
burg/Lahn). Blood for the erythrocyte sedimentation
rate (ESR) was taken at each patient visit and
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measured by the Westergren method. Serum C-
reactive protein (CRP) estimations were determined
by the radial immunodiffusion technique with com-

mercial antisera (Hoechst), and each estimation was

the mean of at least 2 separate measurements. All
measurements were carried out in code without
knowledge of the patient's clinical status.

Results

IgA
The results of the serum immunoglobulin estimations
are shown in Table 1. The mean serum IgA in AS
patients was 307 mg/dl compared to a mean serum

IgA of 223 mg/dl in the control group. This is an
increase of 38% and is statistically significant
(t=314, P<0*005). (SI conversion: g/l=mg/dl x
0.01). There was a slight rise in mean serum IgG and
IgM estimations in AS patients when compared
to control subjects, but this difference was not
statistically significant (Table 1).

In an endeavour to study further the distribution
pattern of serum IgA, AS patients were divided into
2 groups according to their ESR: one group con-

sisting of patients with an ESR below 15 mm/h
('normal ESR') and the other group consisting of
patients having an ESR of 15 mm/h or more ('ele-
vated ESR'). The mean serum IgA in patients having
an 'elevated ESR' was 369 mg/dl (Fig. IA), while in
AS patients having a 'normal ESR' it was 236 mg/dl,
and this difference is statistically significant (t= 5 * 64,
P<0001). The mean serum IgA in patients with an

'elevated ESR' was 65%, higher than the mean
serum IgA in control subjects (t=4 52, P<0.001).
Furthermore there was no significant difference
between the mean serum IgA in AS patients with a

'normal ESR' and the mean serum IgA in control
subjects (Fig. IA).

Samples for CRP estimations were selected
randomly from the pool of patient sera available.
The patients were divided into 2 groups according
to their CRP level: one group consisting of patients
with a CRP below 15 ,ug/ml and the second group

having a CRP of 15 jig/ml (15 mg/l) or more (Fig.

IA). It was considered that patients having the
higher level of CRP were more likely, as a group, to
be in an active inflammatory phase of the disease.
The mean serum IgA in patients having an elevated
CRP was 387 8 mg/dl, while in patients having the
lower CRP (Fig. IA) it was 236-5 mg/di, and this
difference is statistically significant (t=3-68,
P<0001). The mean serum IiA in patients with an
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Fig. 1 Serum IgA (mean ± standard error) (Fig. JA),
IgG (Fig. IB), and IgM (Fig. IC) measured in healthy
control subjects and AS patients. Mean serum immuno-
globulin levels in patients with elevated erythrocyte
sedimentation rate (ESR > 15 mm/h) and elevated
C-reactive protein levels (CRP > 15 sg/ml) were also
compared to sera from patients having normal (ESR
<15 mm/h) or low (CRP <15 pLg/ml) uplues.

Table 1 The mean (i: SEM) serum immunoglobulin levels in healthy control subjects and AS patients
Controls Ankylosing spondylitis Statistical

patients significance

Mean ±SE Number of Mean+ SE Number of
(mg/dl) estimations (mg/dl) estimations

SerumIgA 223+11 58 307±13 221 t=3-140
P<0-005

Serum IgG 1263±36 58 1361 +30 195 NS
Serum IgM 140±6 58 149+6 185 NS

SI conversion: g/I=rmg/dl x 001. NS=not significant.
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elevated CRP value was 74% higher than in con-
trol subjects (t=4-54, P<0 001). Again as in the
previous ESR comparison there was no significant
difference between the mean serum IgA of the low
CRP group and the control subjects.
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IgG
The mean serum IgG in AS patients was 1361 mg/dl,
which is a rise of 8% compared with the mean
serum IgG obtained for control subjects, but this
difference is not statistically significant. However,
when the AS patients were divided into groups with
increased inflammatory activity (ESR 15 mm/h
and CRPA15 ,ug/ml), again there was a rise in the
mean serum IgG when compared with the level in
control subjects (Fig. IB). The mean serum IgG in
patients with an elevated ESR was 1508 mg/dl and
this 20% rise, when compared to control subjects, is
statistically significant (t=3 85, P<0 001). The
mean serum IgG in patients with an elevated CRP
was 1468 mg/dl, and this 16% rise, when compared
with the level in control subjects, is also statistically
significant (t=3-40, P<0.001). There was no signi-
ficant difference between mean serum IgG levels
in patients with 'normal' ESR and low CRP values
when compared with control subjects.
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IgM
The mean serum IgM in AS patients was 149 mg/dl,
which is a 6% rise compared to the mean serum
IgM obtained for control subjects, but this difference
is not statistically significant (Fig. IC). Further-
more, when patients were divided into groups with
increased inflammatory activity, again there was no
statistically significant difference between serum IgM
levels in patients with elevated ESR or CRP and
control subjects (Fig. IC) or patients with 'normal'
ESR and low CRP values.

Discussion
We have confirmed the findings of several previous
investigators and shown that serum IgA is raised in
AS.5-8 Our further investigations have shown that
these elevated IgA levels are associated predomi-
nantly with active phases of AS as measured by
ESR and CRP. There is also a comparatively
smaller but definite rise in serum IgG in active phases
of AS. We have previously found that both ESR
and CRP correlate with clinical assessment of
disease activity.12 More striking, however, is the
observation that there was no elevation in the mean
IgA of patients with inactive disease as measured by
laboratory parameters.
The origin or site of the inflammatory activity

in AS remain obscure. Inflammation obviously must
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occur along the axial skeleton and in peripheral
joint and eye tissues, but this is unlikely to explain
the marked elevation in serum IgA, a class of im-
munoglobulin produced mainly within the mucosal
associated lymphoid tissues of the gastrointestinal
tract.9

This finding strongly suggests that some external
triggering factor is acting across a mucosal surface
such as the lower gastrointestinal tract, initiating the
rise in IgA and possibly the associated inflammatory
disease. We have previously demonstrated an
increased isolation of Klebsiella pneumoniae from
the faeces of AS patients with active joint and eye
disease2 3 and have also found that elevated ESR
and CRP both independently correlated with
positive faecal cultures for this micro-organism.'2
Lymphangiographic studies indicate that regional

lymph nodes draining the pelvis, pelvic colon, and
rectum, the presacral and para-aortic lymph nodes,
become enlarged during the active or progressive
phase of AS and before the development of radio-
graphic changes.5

Inflammatory changes in the large bowel have been
demonstrated in AS by rectal biopsy,'3 and an
association between inflammatory bowel disease and
AS has been well established.'4 Even if the large
bowel does have an aetiological role in the patho-
genesis of AS, it is still unclear why distal sites such
as the spine, peripheral joints, and the eye are
affected. The lesions may be caused by release of
arthritogenic bacterial debris from the gut such as
peptidoglycans,'5 but that hypothesis alone cannot
explain the strong predisposition by individuals
with the tissue antigen HLA B27 for developing AS.
One possible explanation is provided by the cross-
reactivity or molecular mimicry theory,16 which
suggests that some micro-organisms may carry
surface antigens having stereochemical similarity
to self-antigen of the host such as HLA B27.'7-20

Persistent infection may lead to the production of
cross-reacting antimicrobial antibodies which can
also act as self-damaging autoantibodies. If these
antimicrobial antibodies bind to self-antigen, then
tissue damage may follow complement activation,
migration of leucocytes to inflamed regions, and
release of lysosomal enzymes from inflammatory
cells. Such tissue damage may lead to increased
production of, IgG, as has been shown in other
conditions,21 and this could explain the slight rise
in serum IgG in our AS patients. A similar mech-
anism may operate in the reactive arthritis of acute
rheumatic fever or in the B27 positive arthritis
following infection with salmonella, shigella, or
Yersinia enterocolitica. In these examples raised
antibody levels have been found against the primary
infecting micro-organisms. Whether such anti-

microbial antibodies can be demonstrated in the
raised IgA of patients with active AS remains to be
seen. An increase in serum IgA immunoglobulin
during active disease would appear to be consistent
with the hypothesis that microbial infection in the
gut could act as an initiating agent or trigger in the
development of AS.
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thank Mrs C. Padamsey for typing the manuscript. We are
grateful to Dr A. C. Boyle for his help and support.
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