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The HLA system and the arthropathies
associated with psoriasis
C. J. EASTMOND, AND J. C. WOODROW

From the Nuffield Unit ofMedical Genetics, Department ofMedicine, University ofLiverpool,
Ashton Street, LiverpoolL69 3BX

suMMARY Histocompatibility typing was carried out in 74 patients with psoriasis and an inflam-
matory arthropathy. In 40 patients with peripheral arthropathy characterized by distal interphalan-
geal joint involvement, 13 (32-5%) were HLA-B27 positive, significantly higher than the control
frequency (P=5 i8 x 10-6). 26 of the 40 patients did not have ankylosing spondylitis or radiological
sacroiliitis and 7 were HLA-B27 positive, also significantly higher than in controls (P=0.0049).
All 7 patients with psoriasis and ankylosing spondylitis without peripheral arthropathy were
HLA-B27 positive. The 10 patients with ankylosing spondylitis or radiological sacroiliitis who were
HLA-B27 negative all had peripheral arthropathy.

It is suggested that being HLA-B27 positive increases the risk of a psoriatic patient developing
both peripheral arthropathy and ankylosing spondylitis. In addition, some of the genes involved in
susceptibility to psoriasis also have a role in the pathogenesis of both types of arthropathy. A
hypothesis is put forward that some of the genes for psoriasis may be aetiologically important in
some HLA-B27 negative patients with ankylosing spondylitis.

Following the reports of an association between the
histocompatibility antigen HLA-B27 and ankylosing
spondylitis by Brewerton et al. (1973) and Schlosstein
et al. (1973) there have been a number of studies
reporting on the frequency of this antigen in what
Wright has termed the seronegative spondarthritides
(Wright and Moll, 1973). Several studies of psoriatic
arthropathy show general agreement that there is an
association between HLA-B27 and psoriasis with
ankylosing spondylitis with or without peripheral
arthropathy (e.g. Brewerton et al., 1974; Karvonen,
1975). There is, however, no agreement concerning
the frequency of this antigen in the absence of spinal
involvement. Some workers have claimed an associa-
tion (Brewerton et al., 1974; Karvonen, 1975), while
others claim no association (Sany et al., 1975).
One of the problems with such a study is the

definition of the clinical entity to be studied. Sany
et al. (1975) included patients who were seropositive
for rheumatoid factor, and the criteria used by
Metzger et al. (1975) for radiological spondylitis
could have included patients with and without
sacroiliitis. Moll and Wright (1973a) identified four
types of peripheral arthropathy related to psoriasis.
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They were (1) a polyarthritis characterized by distal
interphalangeal joint involvement, (2) mutilans
arthritis with telescoping digits, (3) a symmetrical
seronegative polyarthritis, and (4) an asymmetrical
oligoarthritis including 'sausage digits'. Because of
the heterogeneity of the clinical picture in psoriatic
arthropathy we decided to HLA type all patients
referred to us who had psoriasis with an inflammatory
peripheral arthritis and to categorize them subse-
quently independent of the knowledge of their HLA
type. We also studied a group of patients who have
ankylosing spondylitis with or without peripheral
arthropathy.

Patients

The patients either were attending our own clinic or
were referred to us by colleagues for study. All were
examined by one or both of us. Patients with peri-
pheral arthropathy involving the hands and feet had
radiographs of these joints and in addition antero-
posterior and lateral radiographs of the spine, a
posteroanterior view of the sacroiliac joints, and an
anteroposterior view of the pelvis. Spinal, sacroiliac,
and pelvic radiographs were not done in females
under the age of 45 years who did not have back
symptoms.
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The HLA system and the arthropathies associated with psoriasis 113

Table 1 Number ofpatients with psoriatic arthropathy in each clinical group

Clinical groups Peripheral joint With sacroiliitis With spondylitis Sacroiliitis not Total no.
disease alone without sacroiliitis known

M F M F M F M F M F

Peripheral arthritis
Group I 11 12 6 3 3 - - 5 20 20
Groups 2, 3, and 4 - 3 3 5 - 1 - - 3 9
Group 5 1 - 4 - - - 1 1 6 1
Group 6 (a) seropositive 1 3 - _ _ _ _ - 1 3

(b) seronegative 1 1 - - - - - - 1 1
Spondylitis
Ankylosing spondylitis - - 6 1 - - - - 6 1
Spondylitis without - - - - 2 - - - 2 -

sacroiliitis
Total 14 19 19 9 5 1 1 6 39 35

PERIPHERAL ARTHROPATHY Group 4
Of the patients with peripheral arthropathy and One patient with arthritis mutilans, i.e. telescoping
psoriasis seen during this study we have been able to digits (Table 2).
identify the following groups (Table 1).

Group 5
Group 1 Seven patients with a monarthritis (in all cases a
Forty patients with peripheral arthropathy charac- synovitis ofthe knee joint).
terized by distal interphalangeal involvement alone
or as part of a polyarthritis (DIP disease). Group 6

Six patients with a polyarthritis clinically and radio-
Group 2 logically indistinguishable from rheumatoid arthritis.
Nine patients with a polyarthritis differing clinically
from rheumatoid arthritis but not having definite The patients in groups 2, 3, and 4 probably
DIP joint involvement. These patients are tabulated represent a heterogeneous group and it is for this
individually (Table 2). reason that they have been tabulated individually.

Sausage digits are probably the result of combined
Group 3 proximal and DIP joint involvement together with a
Two patients with a polyarthritis clinically in- flexor sheath tendonitis. Although DIP involvement
distinguishable from rheumatoid arthritis but with is therefore implied, patients with sausage digits have
unusual radiological features (Table 2). not been included in group 1 unless DIP involvement

rable 2 Details ofpatients in groups 2, 3, and 4

Case Sex Age Farnily Nail Arthropathy HLA type
no. history involve-

of ment Symm- Specialfeatures Radiologicalfeatures
psoriasis etry

Sausage Toe Achilles Characteristic Sacro- Syndes- Groupt A B
fingers involve- tendon- peripheral iliitis mophytes*

ment itis joint changes

1 F 49 + + - + - - - - - 2 1 w17,18
2 F 52-- - - - + - - - - 2 9,28 14,w16
3 F 59- - + - - - + - - 3 3,11 w35,w17
4 F 67- - + + - - - - NM 2 1,3 8,12
5 F 46- - - - - + - + NM 2 1,2 13,27
6 F 42 - + + + + - - + - 2 1,3 27,w37
7 F 50 - + + - + - - + NM 2 1,10 12,w17
8 F 74 - + + - - - + M 2 1,2 7,14
9 F 52 - + + - - + - + M 2 1,2 12,27
10 M 32 - - + + - 3 2,10 12,27
1 1 M 37- + - - - - - + - 2 2, 7,12
12 M 73 + + - - - - - + M 4 3,11 wl6,w35

*M = marginal syndesmophytes; NM = nonmarginal syndesmophytes.
t See text.
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114 Eastmond, Woodrow

Fig. 1 Radiograph offoot of
Case 3 (group 3) showing
whittling of the distal ends of the
metatarsals.

Fig. 2 Radiograph of the index
finger of Case 10 (group 3)
showing destructive arthritis of
the proximal interphalangeal joint
with whittling of the distal end of
the proximal phalanx.
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The HLA system and the arthropathies associated with psoriasis 115

has also occurred as a discrete event. In 2 of the
patients in this group Achilles tendonitis was a
feature and although it has been suggested that it
occurs in rheumatoid arthritis (Bywaters, 1954) it is
probably more characteristic of the seronegative
spondarthritides. The radiographs of the 2 patients
in group 3 are shown in Figs. 1 and 2. Case 10 is of
interest because his peripheral arthropathy started
at the age of 10 years, the symptoms of ankylosing

spondylitis at age 19 years, whereas psoriasis did not
appear until he was 29 years old.
With regards to group 6, synovitis of the knee is a

relatively nondiagnostic finding, occurring in a
variety of inflammatory rheumatic disorders. Hence
its occurrence in a patient with psoriasis does not
necessarily mean that the monarthritis is in any way
related to the presence of psoriasis, though it may be.
The problem of categorizing these patients is typified

Fig. 3 Anteroposterior radiograph of the
lower lumbar spine of a patient with spondylitis
without sacroiliitis showing nonmarginal
syndesmophytes at L3,4,5 kevel laterally.
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116 Eastmond, Woodrow

by such a patient who has subsequently developed
typical nail dystrophy and DIP disease, and has now
been included in this latter category. Similarly,
patients who may subsequently develop ankylosing
spondylitis may originally present with a monarthri-
tis, frequently of the knee, or this may occur after
the development of spinal disease. It is for these
reasons that we have analysed our data on patients
with a monarthritis of the knee separately from the
other groups of peripheral arthropathy. 4 of the 6
patients in group 6 were seropositive for rheumatoid
factor.

SPONDYLITIS
Ankylosing spondylitis
In addition to the patients with peripheral arthro-
pathy, we also studied a group of 7 patients with
ankylosing spondylitis without peripheral arthro-
pathy (Table 1). Of the 28 patients with ankylosing
spondylitis with and without peripheral arthropathy
14 had sacroiliitis alone, 8 marginal syndesmophytes,
and 6 nonmarginal syndesmophytes.

Spondylitis without sacroiliitis
Six patients (5 male, 1 female) were seen who had

Fig. 4 Lateral radiograph of the cervical spine of the Fig. 5 Lateral radiograph of the cervical spine of the
same patient illustrated in Fig. 3 to show florid non- same patient as illustrated in Fig. 4, 3 years later.
marginal syndesmophytes anteriorly.
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The HLA system and the arthropathies associated with psoriasis 117

radiological changes in the spine not conforming to
ordinary degenerative changes and who did not have
sacroiliitis (Table 1). 3 of the 6 had DIP disease and
are included in group 1 and one of these had changes
similar to ankylosing vertebral hyperostosis. Another
patient with similar radiological changes did not
have peripheral joint disease, but complained of
backache and stiffness. A further patient who also
had DIP disease had changes on the right side of the
lower dorsal spine similar to ankylosing hyperostosis
but anteriorly the changes were more typical of non-
marginal syndesmophytes. One other patient with
DIP disease had a nonmarginal syndesmophyte
anteriorly at the D12-L1 level. Another male patient
with psoriasis who had no peripheral joint disease
but complained of back pain and stiffness at the age
of 35 years has now at the age of 47 years non-
marginal syndesmophytes bridging the L3,4,5 disc
spaces laterally (Fig. 3) and the L3,4,5 spaces
anteriorly. Over this period he has also developed
nonmarginal syndesmophytes anteriorly throughout
the cervical spine (Fig. 4) which have subsequently
developed into a layer of new bone anterior to the
cervical vertebrae (Fig. 5). The dorsal and upper
lumbar spine are unaffected. The one female in this
group is also in group 2. She has nonmarginal
syndesmophyte formation at the C5,6,7 level,
associated with pain in the neck.

FAMILY STUDIES
Each patient was asked if a first- or second-degree

relative had psoriasis. Selected families, where it was
known that a relative had a seronegative arthropathy,
were studied.

Histocompatibility typing

Histocompatibility typing was performed on all
patients using a two-stage lymphocytotoxicity
micromethod (Terasaki and McLelland, 1964),.
Control blood samples were obtained from 433
blood donors and members of staff.

Results

ASSOCIATION WITH HLA-B27 (TABLE 3)
Peripheral arthropathy
Group 1 13 of the 40 patients (32'5%) had HLA-
B27 compared with 36 of our 433 controls (8-31 %Y),
giving X2,= 20-54; P - 5-8 X 10-6. 26 of the 35
patients who had pelvic radiographs had normal
sacroiliac joints. 7 of these had HLA-B27 and
compared with controls, x2 793; P 00049.
9 patients had radiological sacroiliitis and 5 (55-6 %)
of these were HLA-B27 positive. Comparison with
controls gives X2C 18-1; P = 21 X 10-5. Of the 5
female patients who did not have sacroiliac radio-
graphs, one was HLA-B27 positive.

Groups 2, 3, 4 Table 2 gives the clinical and
radiological features and HLA phenotypes of the
patients in these groups. It can be seen that all 3 male

Table 3 Frequencies ofHLA-B27 and BwJ7 in patients with psoriatic
arthropathy, in patients with psoriasis, and in controls

Clinical groups No. of HLA-B27 positive HLA-Bwl 7 positive
patients

No. % No. %

(A) Peripheral arthritis
Group 1 40 13 32-5 12 30-0
DIP disease alone 26 7 304 9 34 6

+ sacroiliitis 9 5 55-6 1 11 1
Groups 2, 3, and 4 12 4 33-3 3 25-0

Peripheral arthritis alone 4 0 0 2 500
+ sacroiliitis 8 4 500 1 12-5

Group 5 7 2 28-6 1 14-3
Peripheral arthritis alone 3 0 0 1 33-3

+ sacroiliitis 4 2 500 0 0
Group 6

Seropositive RA 4 1 25-0 2 50-0
Seronegative RA 2 1 50-0 0 0

(B) Spinal disease
Ankylosing spondylitis (all) 28 18 64-3 2 7-1

9, ,, without
peripheral arthropathy 7 7 1000 0 0

Spondylitis without sacroiliitis 6 0 0 2 33-3

(C) Liverpool Psoriasis Series
(Woodrow and others (1975)) 125 15 12-0 63 50 4

(D) Controls 433 36 8-3 34 7 9

 on M
ay 16, 2023 by guest. P

rotected by copyright.
http://ard.bm

j.com
/

A
nn R

heum
 D

is: first published as 10.1136/ard.36.2.112 on 1 A
pril 1977. D

ow
nloaded from

 

http://ard.bmj.com/


118 Eastmond, Woodrow

and 5 of the 9 female patients had radiological
sacroiliitis and HLA-B27 was present in 4 of these 8
(50%), but did not occur in the 4 female patients
without sacroiliitis.

Group 5 Of the 7 patients with a synovitis of the
knee, 4, all male, had ankylosing spondylitis and 2
(50%) were HLA-B27 positive. The remaining 3
patients, 2 of whom were male, did not have this
antigen.

Group 6 Of the 4 patients with seropositive rheuma-
toid arthritis, one had HLA-B27. Of the 2 seronega-
tive patients in this group, one had HLA-B27.

Spondylitis
Ankylosing spondylitis Of the total of 28 patients
(19 males, 9 females) with ankylosing spondylitis
or radiological sacroiliitis, HLA-B27 was present
in 18 (64.3%), and comparison with controls gives
X2c= 74 35; P= 6 5 x 10- 18. All 7 patients who had
ankylosing spondylitis in association with psoriasis
in the absence of any peripheral joint involvement
were HLA-B27 positive. 6 of these were male and all
had an age of onset of their back symptoms before
the age of 40 years. In contrast, of the 21 patients
who in addition had various forms of peripheral
arthropathy, only 13 were male and of the 16 in

I FamilyA 2

1,27
10,18

II> 2 7<I;2

whom it was possible to ascertain the age of onset of
back symptoms with reasonable accuracy, 7 had an
onset after the age of 40 years. 11 of these 21 patients
were HLA-B27 positive, a frequency significantly
less than the 90% found in a personal series of 116
patients with ankylosing spondylitis without psoria-
SiS (X2c= 1567; P = 7.5 x 10-).
Of the 10 patients with sacroiliitis who were B27

negative all had peripheral joint involvement; 4 in
group 1, 3 in group 2, the one in group 4, and 2 in
group 5. HLA-B27 was present in 8 of the 14
patients with radiological sacroiliitis only, in 5 of the
8 patients with marginal syndesmophytes, and in 5
of the 6 with nonmarginal syndesmophytes. There
were no significant differences between these groups
in the frequency of HLA-B27.

Spondylitis without sacroiliitis None of the 6
patients with spondylitis in the absence of sacroiliitis
were HLA-B27 positive.

OTHER HLA ANTIGENS
Because of the known association of psoriasis with
HLA-Bw17 and B13 (White et al., 1972), the
frequencies of these two antigens in our patients
with psoriatic arthropathy were also studied. The
results for HLA-Bwl7 are summarized in Table 3.
There was a significant increase in the frequency of

Frnjily B

12-6 57

i,27 A I l; B8,27

IAnkylosinq spondylitis

F Peripheral psoriatic arthropothy

I Psoriasis

[ ]Deduced qenotype

/ Proband

<K Four sibs

Fig. 6 Pedigrees of
families A, B, and C.

I
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/<l;BB,
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The HLA system and the arthropathies associated with psoriasis 119

this antigen in patients with peripheral arthropathy
but not in those with ankylosing spondylitis.
Four patients were HLA-B13 positive. 3 of these

had radiological sacroiliitis and were also HLA-B27
positive. The overall frequency of HLA-B13 in
patients with sacroiliitis was 10 7%. One of these 3
patients had group 1 peripheral arthropathy, one
(Case 5) had group 2 peripheral arthropathy, and
one had no peripheral arthropathy. The fourth
HLA-B13 positive patient had group 1 peripheral
arthropathy and was also HLA-Bw17 positive. The
frequency of HLA-B13 in peripheral arthropathy
was 5 %, compared with 5 3% or healthy controls,
and with 9 6% in unselected psoriatic patients in
Liverpool (Woodrow et al., 1975).

FAMILY STUDIES
A positive family history of psoriasis was obtained
in 25 of the 75 (33-3 Y.) patients with psoriasis and
arthropathy and this is not significantly different
from the frequency of 401% found in a general
series of 157 psoriatic patients (Woodrow et al.,
1975). Three families are shown in Fig. 6. Family A
shows an HLA-B27 positive proband who has
ankylosing spondylitis and psoriasis, whose HLA-
B27 positive father has ankylosing spondylitis
with no psoriasis and whose mother has only
psoriasis.

In Family B the brother of one of the HLA-B27
positive female patients (Case 9) with ankylosing
spondylitis and group 2 peripheral arthropathy had
himself ankylosing spondylitis without psoriasis
and was HLA-B27 positive. Family C is of particular
interest in that the proband and her paternal uncle
both had group 1 peripheral arthropathy (DIP
disease) and psoriasis. Both had a genotype including
HLA-B27 but the haplotypes were different. The
father of the proband had neither ankylosing
spondylitis nor psoriasis.

Discussion

The results of this study show that there is a signifi-
cant increase in the frequency ofHLA-B27 in patients
with DIP disease whether or not radiological
sacroiliitis is present. This suggests that being HLA-
B27 positive increases the risk of a psoriatic patient
developing this type of arthropathy. In respect of the
other types of peripheral arthropathy, although
overall there is an increase in the frequency of HLA-
B27, the fact that most of the patients also had
ankylosing spondylitis or radiological sacroiliitis,
and the small numbers in each group make it
impossible to determine whether or not HLA-B27
is associated with an increased risk of developing
these forms of arthropathy.

Among the 28 patients with ankylosing spondylitis
or radiological sacroiliitis were 7 who had no
peripheral arthropathy. It is reasonable to expect
that ankylosing spondylitis will occur as frequently
in patients with psoriasis as in people without psoria-
sis simply by chance, and these 7 patients could
represent such an occurrence. In support of this is
the finding that all were HLA-B27 positive, all but
one were male, and all had onset of back symptoms
before the age of 40 years. This pattern is character-
istic of any group of patients having ankylosing
spondylitis in the absence of psoriasis. In Moll and
Wright's (1973b) family study of 88 probands with
psoriatic arthropathy there were 6 with ankylosing
spondylitis and no peripheral arthropathy of whom
only one was female.

In contrast the remaining 21 patients, all of whom
had peripheral arthropathy in addition to ankylosing
spondylitis or radiological sacroiliitis, also differed
from the 7 patients without peripheral arthropathy
in having a higher proportion of females, a tendency
to a later age of onset of back symptoms and much
lower frequency of HLA-B27. The frequency of
HLA-B27 in this group is significantly less than that
found in our own series of 116 patients with anky-
losing spondylitis alone. These differences between
the two groups of patients with psoriasis and anky-
losing spondylitis or radiological sacroiliitis can be
interpreted as suggesting that in the complex of
genes predisposing to psoriasis are particular genes
that cause susceptibility to both peripheral arthro-
pathy and ankylosing spondylitis in the absence of
HLA-B27.
Among 12 HLA-B27 negative patients in a series

of 116 patients with ankylosing spondylitis without
psoriasis, 3 had an inflammatory peripheral small
joint arthropathy with clinical or radiological
features identical with those seen in patients with
peripheral psoriatic arthropathy. It seems possible,
therefore, that genes for psoriasis may also play a
role in the pathogenesis of some HLA-B27 negative
patients with ankylosing spondylitis who do not have
psoriasis. This hypothesis is illustrated in Table 4.
It might also be speculated that these same genes for
psoriasis might also result in the seronegative
peripheral arthropathies without psoriasis seen by
Moll and Wright (1973b) in the families of probands
with psoriatic arthropathy.
Family A (Fig. 6) could be interpreted as repre-

senting the chance coincidence of HLA-B27 positive
ankylosing spondylitis and psoriasis in the proband;
his father having HLA-B27 positive ankylosing
spondylitis alone, and his mother psoriasis alone.
Family B (Fig. 6) may be interpreted in two ways.
First, it could be that the proband's brother without
psoriasis has HLA-B27 positive ankylosing spondy-
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120 Eastmond, Woodrow

Table 4 Interpretation of the contributing genes in
psoriatic arthropathy and some patients with HLA-B27
negative ankylosing spondylitis

Genes predisposing to
arthropathy

Type of arthropathy Psoriasis HLA-B27
genes

Patients with Peripheral + +
psoriasis arthropathy alone

Peripheral + +
arthropathy with
sacroiliitis

Ankylosing - +
spondylitis alone

Patients without HLA-B27 negative +
psoriasis ankylosing

spondylitis

litis, the proband having in addition genes for psoria-
sis predisposing to peripheral arthropathy. The
second possibility is that HLA-B27 in the proband
has increased her susceptibility to both peripheral
arthropathy and ankylosing spondylitis in the
presence of genes for psoriasis, whereas in her
brother, in the absence of these genes, susceptibility
was only increased for ankylosing spondylitis.
Family C (Fig. 6) suggests that genes for psoriasis
have interacted with two independently inherited
HLA-B27 genes to predispose to DIP disease in 2
individuals.

Overall the frequencies of HLA-Bw17 and B13
are not significantly different from those found in a

group of psoriatic patients not selected for arthro-
pathy (Woodrow et al., 1975), once allowance has
been made for the increased frequency of HLA-B27
in those with arthropathy.

We are grateful to our colleagues who allowed us to
study their patients. We are indebted to the National
Tissue Typing Reference Laboratory, Bristol, and
to the Transplantation and Immunology Branch,

National Institutes of Health, Bethesda, Maryland,
for supplying typing sera.
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