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Platelet aggregating activity in serum from
patients with HLA-B27 associated rheumatic and
cardiac disorders: a possible link to the
proliferative vascular changes

Lennart Bergfeldt, Olof Edhag, Goran Holm, Renee Norberg

Abstract
Objective-To search for possible

serum factors (immunochemical abnor-
malities) that reflect HLA-B27 associated
inflammatory process with the
proliferative endarteritis, which is an
important cause of severe bradycardia
and aortic valve regurgitation.
Patients and methods-Seventy four

men with pacemakers were studied: 24
were HLA-B27 positive and had
associated rheumatic and cardiac dis-
orders, 13 were B27 positive but hall no
clinical or radiographic signs of a related
rheumatic condition, and 47 were B27
negative controls. Randomly obtained
serum samples were examined for a
series ofserum factors.
Results-Thirteen (57%) of the 23

patients with HLA-B27 and associated
rheumatic and cardiac conditions had
platelet aggregating activity in their
serum. No such activity was found in
sera from patients in the other groups.
None the less, immunochemical abnor-
malities were common among patients
of all groups; 30 (41%) had antinuclear
antibodies or rheumatoid factor or both.
Conclusion-The platelet aggregating

activity found in patients with HLA-B27
and associated rheumatic and cardiac
conditions may reflect serum factors that
increase the stickiness of platelets and
increase their adhesion to the vessel wall.
This suggests a link via release of platelet
derived growth factor(s) with the
characteristic histopathological feature
of proliferative endarteritis. Immuno-
chemical abnormalities were common in
serum from all men with pacemakers.

The HLA-B27 allele is associated with a
predisposition to seronegative spondar-
thritides and impairment of the cardiac con-
duction system,''3 the aortic and mitral
valves,47 and the myocardium.89 The most
common and clinically important cardiac dis-
orders are complete heart block and aortic
valve regurgitation. A substantial proportion
(15-20%) of men with pacemakers3 10'1 (but
not women'2) and of white patients with aortic
valve regurgitation have the HLA-B27
allele."" The histopathological features of
the disease process include perivascular infil-

tration of inflammatory cells around small
vessels such as the vasa vasorum of the prox-
imal aorta and around vessels in the
interventricular septum and vessels adjacent
to the affected joints. The lumens of these
vessels are obliterated by endothelial and
fibromuscular proliferation (endarteritis
obliterans).' 5 16

In the present study we looked for
immunochemical factors in the serum that
could be linked to the proliferative vascular
disease in HLA-B27 positive patients.

Patients and methods

PATIENTS
We studied men with pacemakers who had
been examined for HLA-B27 associated
rheumatic disorders.3 1011 When the history
was taken we noted any signs or symptoms
that might have been linked with HLA-B27
such as acute anterior uveitis, low back pain,
arthritis or arthralgia, psoriasis, inflammatory
bowel disease, and urogenital infection or dis-
charge. The sacroiliac joints in all patients in
the three groups had been x rayed, and
patients with confirmed sacroiliitis were also
examined for spondylitis. We used the 1966
New York criteria for ankylosing spondylitis
and sacroiliitis was diagnosed only when we
found radiographic changes of grade 2 (defi-
nite changes) to 4.17 The patients' HLA type
was determined by a standard microlym-
phocytotoxicity test."
Group 1-We studied 24 HLA-B27 positive

men (mean age 74 years, range 36-91) with
rheumatic and cardiac syndromes. Ankylosing
spondylitis was present in 14 patients (five also
had had uveitis). Five patients had sacroiliitis
or typical spondylitis (two with uveitis). In five
patients peripheral arthritis and/or uveitis
dominated. Twenty patients had a pacemaker
because of second and third degree atrioven-
tricular block. Four patients had other
bradycardias, mainly sinus node disease with
or without supraventricular tachycardias.
Thirteen patients had regurgitant aortic
valves, which in three had been replaced.
Four patients had a history of myocardial
infarction.
Group 2 consisted of 13 HLA-B27 positive

men (mean age 79, range 59-90) with com-
plete heart block but without any clinical or
radiographic evidence of a rheumatic dis-
order.
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Group 3 was the control group of 37 men

(mean age 76, range 39-91) with complete
heart block. They were all HLA-B27 negative
and had no radiographic signs of sacroiliitis.

BLOOD TESTS
We collected blood samples when the patients
came for routine examination of their
pacemaker systems. Blood was drawn at room
temperature. Blood for cryoglobulin deter-
mination was immediately transferred to a

centrifuge and the serum was separated at
37°C. Serum samples were stored at - 70°C.

ANALYTICAL METHODS
C reactive protein, orosomucoid, anti-
chymotrypsin, and complement factors C3
and C4 were measured by the Laurell rocket
electrophoresis technique.'9 IgG, IgA, and
IgM concentrations were measured on com-

mercial immunodiffusion plates (Behring-
ewerke, Marburg, Germany). Complement
activation via the classical and alternative
pathways was assessed by haemolysis-in-gel
methods.20 Rheumatoid factor was detected by
the Waaler-Rose test. Antinuclear antibodies,
antimitochondrial antibodies, and smooth
muscle antibodies were measured by a stan-
dard indirect immunofluorescent technique.
In patients with antinuclear antibodies we

used the Crithidia lucilliae method to detect
anti-DNA antibodies. Antibodies to extract-
able "nuclear antigens were analysed by coun-

ter immunoelectrophoresis.2'
Circulating soluble immune complexes

were assayed by a solid phase Clq-binding
enzyme linked immunoadsorbent assay
(ELISA),22 and a solid phase conglutinin
binding ELISA.23 We used Myllyla's platelet
aggregation test.24 A titre > 1/8 was regarded
as abnormal; though 99 of 100 healthy blood
donors had a titre < 1/4.25

STATISTICAL ANALYSIS
We used Fisher's exact test to determine the
statistical significance of differences between
groups.

The study was approved by the Medical
Ethics Committee of the Karolinska Institute
and the patients gave their informed consent.

Results
The platelet aggregation test was positive in 13
(57%) out of 23 of the patients in group 1,
though two had a titre 1/4 that is occasionally
seen in healthy controls. None ofthe patients in
groups 2 and 3 had a positive platelet aggrega-

tion test (group 1 v group 2, p < 0-001; group 1
v group 3, p < 0-001). All five ofthe 13 patients
with a positive platelet aggregation test with
titres > 1/4096 had aortic regurgitation.
Serum from six (26%) ofthe group 1 patients

contained cryoglobulins. None of the patients
in the other groups was positive (group 1 v

group 2, p < 0-05; group 1 v group 3,
p < 001).
The assay for Clq was positive in one patient

in group 1 and in two patients in group 2. The
conglutinin test was positive in two patients in
group 1 but not in any patients in groups 2 and
3.

Serological signs of inflammatory activity,
such as increases in sedimentation rate and
other acute phase reactants including C3 and
C4, were common in all groups (table). But
there were no clear cut differences between the
three groups or any association between the
presence of platelet aggregating activity and an

increase in acute phase reactants.
We found autoantibodies in 31 of the

74 patients. Rheumatoid factor, mostly in
low titre, was found in all groups: in seven

(29%) of24 in group 1, in one out of 13 in group
2, and in seven (19%) of 37 in group 3.
Antinuclear antibodies were present in four
(17%) (all < 1/25) of 24 in group 1, in three
(23%) (two > 1/100) of 13 in group 2, and in
12(32%) (7 > 1/100) of 37 in group 3. Though
antinuclear antibodies were more common and
were found in much higher titres in group 3
than in group 1, the difference was not sig-
nificant. We did not find DNA antibodies or

antibodies directed against extractable nuclear
antigens in any patient. A patient with chronic

Results of blood tests in the three groups ofpatients with pacemakers

Variable Group I Group 2 Group 3 p
(n= 24) (n= 13) (n= 37)
B27+/RS+ B27+/RS- B27-/RS-

ESR > 15 mm/h 9/20 6/11 8/29 NS
Leucocytes > 90 x 109/l 4/21 3/11 4/33 NS
Abnormal differential count* 5/21 (3) 4/12 (2) 9/31 (4) NS
CRP > 0-01 mg/ml 6/24 1/13 3/19 NS
Orosomucoid > 10 4/24 3/13 6/37 NS
Antichymotrypsin 4/24 2/13 4/37 NS
C3 (increased) 4/24 0/13 1/37 NS
C4 (increased) 5/24 0/13 3/37 NS
RF 7/24 1/13 7/37 NS
ANA 4/24 3/13 12/37 NS
Mitochondrial antibodies 0/23 0/13 1/37
Smooth muscle antibodies 0/23 0/13 3/37
Cryoglobulins 6/23 0/13 0/36 1 v 2: 0-05

1v3: < 001
Clq-ELISA 1/23 2/13 0/35
Conglutinin 2/23 0/13 0/35
PLA 13/23 0/13 0/37 1 v2: < 0-001

lv3: <0-0001

Fisher's exact test was used.
*Figures in parentheses are eosinophils.
ANA, antinuclear antibodies; C, complement factor; CRP, C-reactive protein; ESR, erythrocyte sedimentation rate;
PLA, platelet aggregation test; RF, rheumatoid factor.
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liver disease in group 3 had mitochondrial
antibodies (titre > 1/1600).

Discussion

Since 1973 when the association between
HLA-B27 and ankylosing spondylitis was
reported,2627 a link has been sought between
HLA-B27 and the histopathological features
and clinical characteristics of the HLA-B27
associated rheumatic disorders.
Our results were unremarkable and consist-

ent with other studies of patients with ankylos-
ing spondylitis. There are, however, three
observations of interest. First, we found
platelet aggregating activity in 57% of the
patients with HLA-B27 associated disorders
(group 1) but not in the other groups. This is an
original observation. We used platelet
aggregating activity to search for circulating
immune complexes. Norberg found platelet
aggregating activity in 36 out of 171 patients
with rheumatoid arthritis.28 This activity was
probably due to the presence of circulating
immune complexes.' In our study, however,
only three patients with the rheumatic and
cardiac syndromes had positive Clq-binding
or conglutinin tests, suggesting circulating
immune complexes, and two of them had no
platelet aggregation. Furthermore, platelet
aggregating activity was not associated with an
increase in acute phase reactants, which were
normal in eight of the 13 patients with platelet
aggregating activity. Neither was there a rela-
tion with increased immunoglobulin concen-
trations, which were found in only two ofthe 24
patients in this group.
Our observations need to be confirmed by

other in vitro and in vivo tests of platelet
aggregation and the cause of this activity must
be elucidated. In theory, the platelet aggregat-
ing activity could be related to serum factors
that can increase the stickiness of platelets and
facilitate their adhesion to the vessel wall.29
Platelet derived growth factor locally released
by activated or damaged platelets may be
involved in the intimal proliferation that has
been found in patients with HLA-B27
associated disease.'5716 A similar process may
lead to vascular proliferative lesions in different
diseases.0
Serum samples from six of the HLA-B27

positive patients with rheumatic and cardiac
disease also contained cryoglobulins. Mixed
cryoglobulins are commonly encountered in
various types of vasculitic disorders,3' but none
of our patients had clinical or immunological
signs supporting a diagnosis of systemic lupus
erythematosus or other autoimmune diseases.
Two patients with cryoglobulins gave a history
of Raynaud-like symptoms, however.
We found that immunochemical abnor-

malities were common in all groups. This
accords with a recent report of antinuclear
antibodies in 54% of 65 patients with atrio-
ventricular block and in 47% of 45 patients
with sick sinus syndrome, all of them with
pacemakers.32
We based the diagnosis of rheumatoid dis-

ease in patients with the HLA-B27 allele on the

presence of one or more of the most typical
clinical manifestations: radiographically
verified sacroiliitis, Reiter's disease, and acute
anterior uveitis. We grouped the HLA-B27
associated syndromes together because of (a)
the considerable clinical overlap in individuals
and within families; (b) the various disease
manifestations or tissue disorders show
separate association with HLA-B273"35; (c) the
similarity of the heart manifestations in
patients with different B27 associated
rheumatic and ocular disorders, and the fact
that in white men the combination of clinically
significant bradycardia and pure aortic valve
regurgitation is basically an HLA-B27
associated syndrome with 88% of the patients
being HLA-B27 positive3"5; (d), and histo-
pathological changes are similar in periarticular
and non-articular tissues.516 None the less, the
HLA-B27 allele is not a diagnostic criterion in
the disorders listed above, and disease pro-
cesses not associated with HLA-B27 may lead
to similar clinical manifestations. All the
patients in group 1 had the rheumatic and/or
ocular manifestations associated with HLA-
B27. Six of seven patients with rheumatoid
factor in group 1 had radiographically con-
firmed sacroiliitis or spondylitis or both. The
seventh patient had a titre 1/20. Furthermore,
other criteria of rheumatoid arthritis were not
found in these patients. We therefore firmly
believe the rheumatoid factor was coincidental.
Presumably the disease process associated with
HLA-B27 was also the underlying cause of the
cardiac disease in these patients. No other
cause was found, and there was histopatho-
logical evidence to support this assumption in
three patients.7
We cannot regard the presence of cardiac

disorders as evidence of a particularly severe
inflammatory process in our patients because
the severity of joint disease does not parallel the
cardiac manifestations.3 Furthermore,
because up to 20% of patients with ankylosing
spondylitis have either high degree atrio-
ventricular block or aortic regurgitation,36 37
earlier studies of immunochemical serum fac-
tors must surely have included patients with
these cardiac manifestations.
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