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Abstract. This family consists of fony-eight subjects, 
all of whom have been examined with regard to the pres­
ence of psoriasis and ncarly all for the presence of arthritic 
lesions (sacroiliiti� and peripheral arthri1is). All the mem­
bers have been tissue-1yped not only for HLA-A. B and 
C locu; products but also for D locus products. This 
has enabled us to s1udy the enlire HLA chromosomal 
region. In the family concerned we have found that those 
subjects haploidentical with the proband have, to a very 
large degree, either one or all clinical manifestations, 
which demonstrates a close genetic relationship be1ween 
joint (especially sacro-iliitis) and cu1aneous manifesla­
tions. These findings prompt us to repeat our previously 
made proposal about difTerent phenotypic expressions of 
lhe same genotype. In this family study the disease­
associated haplotypes did not contain the genes for 813, 
17 or 37 antigens which are known 10 occur frequenlly in 
psoriatic patients. However, not all psoriasis patients 
have these antigens. Despite that, we believe that the 
gene(s) which increase the likelihood of developing psoria­
sis are identical in all patients and therefore family studies 
where the proband does not carry the particular psoriasis 
associated 8-alleles are equally illuminating as to the in­
heritance pattem of diseasc. 

Genes within the H LA-region of chromosome no. 

6 display that phenomenon called linkage dis­

equilibrium. which means that specific HLA 

antigens which are products of different loci occur 

more often together than expected from the indi­

vidual gene frequency of each HLA specificity. 

This forms the basis for the associations between 

HLA antigens and various diseases (2). 

The list of associations between specific HLA 

antigens and disease is increasing. As regards 

psoriasis. the first report (which appeared in 1972) 

demonstrated that HLA B13 and B17 were more 

frequent in patients with psoriasis (32). These find­

ings have since been confirmed and new 
specificities have becn added (29). Recently HLA 

-BW16, BW37, CW3. CW6, DW7 and DW8 have

been shown to occur more frequently among

psoriasis-affected patients (14, 17, 18, 28, 30, 31). 

HLA-827 is the specificity which shows a striking 

association to any disease. Thus. ankylosing 

spondylitis and pelvospondylitis display a uniquely 

strong association with B27. We (as well as others) 

have also found that the seronegative arthritis 

which includes the arthropathy connected with 

p�oriasis is as�ociated to 827. in contrast to the 

association to DW4 in rheumatoid arthritis (8, 18, 

24, 25). The reason for these associations is not 

clear but it is mostly suggested by analogy from 

experimental species, thal the HLA-region contains 

specific IR (immune response) genes and IS (im­

mune suppressor) genes, occurring in linkage dis­

equilibrium with specific HLA-B and D alleles. 

These and other possible mechanisms have been 

discussed by Zinkemagel & Arnos (I, 33). Other 

products governed by genes in the HLA region 

have been implicated, such as defects in comple­

mcnt factors ( I 0). 

Furthermore it has recently been suggested that 

sorne HLA molecules may have structures similar 

to that of receptors for hormones and thus could 

cause competition between these structures and the 

phy iological ligand (29). 

In previous investigations we have found that 

arthritic and cutaneous lesions in a psoriatic farnily 

appeared as different clinical manifestations in sub­

jects with the same haplotype as the proband (20). 

The present study was undertaken to study this 

relationship further. It should be stressed that we 

have included the D-locus in our study. This means 

that we encompass a wider part of the H LA region 
than if only A, B and C locus products had been 

included. 

MATERIAL AND METHODS 

The family selectcd for this study consists of 48 subjects 
belonging to threc generations. The clinical and radiologi-

Acta Dermato1·e11er (SwdJ,o/m) 58 



512 J. Marcusson et al.

Table l. The clinical parameters and laboratory data of all members of the Jami/y 

Sacro - Peripheral 
Radiological 
examination 

lndi- RF Pso- iliac arthritis Arthralgia of peripheral 
vidual Age ESR" test• ANP' riasis jointsd (see text) (see text) joints' 

I: 2 7 1  7 1/64 3/3 H 
1:4 76 35 1/128 + 2/2 H.F
I: 7 76 34 NCY 0/0 ND 
I: 9 71 2 ND 0/0 ND 
I: 1 0  7 4  26 1/8 3/0 H.F
I: 1 2  69 38  1/32 0/0 + H. F

Il: I 51 9 3/3 ND
11:2 47 8 I /32 + 1/0. OC9 + + H.F 
Il: 3 40 13 1/32 3/3 H.F 
Il: 4 4 1  10 3/3 ND
11:5 56 7 0/0 H.F
11:6 49 9 I /8 ND 3/3 ND 
11:7 47 30 1/16 ND 3/3 + + H.F 
Il: 8 45 18  1/8 ND 0/0. OC" ND 
Il: 9 39 2 + 3/3 ND 
Il: 1 0  41 ND + 0/0 H.F
Il: 11 30 3 ND 2/1 ND 
Il: 12 51 I I /I ND ND 
Il: 13  50 ND ND ND + ND ND ND 
Il: 14 43 3 3/3 H.F
Il: 15 42 14 0/0 + + H.F
Il: 17 49 8 1/16 3/3 + H.F
Il: 18  52 I 0/1 + H,F
Il: l 9 49 8 1/16 3/3 + H.F
Il: 21 53 1 3  I/ 16 0/9 + + H,F

111: I 25 9 1/128 3/2 ND
III: 2 23 5 3/2 ND 
III: 3 19 6 l/16 ND 3/3 ND 
111:4 24 22 1/16 ND +� 3/2 + H.F
111:5 16 21 1/8 ND 3/3 + + H.F
IIl:6 6 ND ND ND ND ND
III:7 22 l 0/0 + ND
111:8 26 2 1/32 + 0/0 + H.F
111: 9 30  2 1/8 0/1 ND
lll: 1 0  28 6 0/1 ND
111: 11 12 ND ND ND ND ND 
lil: 12 19 5 3/3 H,F
IIT: 13  17 7 3/3 H,F
m: 14 28 1 1  0/1 ND
111: 15 24 29 1/0 ND
lll: 16 27 3 1/64 3/1 ND
lll: 17 27 17 3/3 + + H.F
111: 18 30 1 1  + 3/3 + ND
lll: 19 19 3 ND 2/1 ND 
lll:20 17 5 3/3 + H,F
IIl:21 17 7 + 3/2 H.F
111: 22 26 4 3/2 ND 
llI: 23 24 2 ND 0/0 ND 

" ESR=erythrocyte sedimentation rate. 
" RF test=rheumatoid factor test. 
r ANF=antinuclear factors. 
'1 R/L=right/left. For grading of the lesions of the sacro-iliac joints. see text.
e H=hands, wrists; F=feet, ankles. 
1 ND=not done. 
• OC=osteitis condensans.
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Tablc Il. The "ol'lhralgia group" 

R=right; L=left; IP=interphalangeal joints: MCP= 
metacarpophalangeal joints: MTP= metatarsophalangeal 
joints; PIP= proximal interphalangea1 joints 

Subjec1 Joints affected Side 

I: 12 MTP 11-III R/L 
Il: 3 Knee R 

Il: 17 PIP R/L 
Il: 18 Knee. MCP R/L 
11: I 9 Wrists. IP R 

111:4 Knee R/L 
IJI:7 Wrist R/L 
lll:8 Wrist. PIP R/L 
111: 18 Knee R 
111: 20 Wrist, MCP IV L 

ca] evaluations have been made independantly by the dif­
ferent investigators without knowing anything about the 
rissue typing results. 

Eva/11atio11 of the skin. The examination of the skin for 
the presence of psoriasis and subcutaneous noduli was 
made in all subjects by J.M., who also has initiated the 
study. Special attention has been paid to the scalp, nails, 
elbows, buttocks, knees and the perianal area. For 
borderline cases the criteria formulated by Baker were 
adopted. with some modifications (3). According to Baker 
it was originally stated that mild psoriasis of the scalp 
simulating dandruff must. in addition, show areas of com­
pletely uninvolved skin between the scaly patches. We 
registered individuals with mild dandruff only if the scales 
were organized in patches, if they were palpable and if the 
skin below was affected. All the subjects were questioned 
regarding symptoms indicating iriitis. 

Eva/11a1ion of 1he joints. The clinical evaluation of the 
joints was done by L.R. according to the criteria used by 
Lars Molin (23). These were based on the New York 
criteria of 1966, but some modifications were made lo lit 
the present situation (6). Our criteria are summarized be­
low: 

I J A history, past or present, of joint pain, without 
stipulation as 10 duration. Tenderness on palpation. 

2) lnvolvement by swelling (soft tissue thickening or
effusion, but not bony overgrowth alone), !imitation of 
motion, subluxation or ankylosis. 

3) A history of arthritis according to criterion no. 2
not ed and treated by doctor, as could be read from case 
reports or by relevant information from the patient or from 
the relatives. 

4) Definite erosive changes on the radiograms.
The following joints are excluded: tirst carpometacar­

pals, hips and tirst metatarsals. Subluxation of the lateral 
metatarsophalangeal joints must be irreducible. In all in­
stances the affection of one or more joints was taken into 
consideration. 

Joints that occur in groups such as the proximal in­
terphalangeal joints or metacarpophalangeal joints should 
only be counted as a single joint on the same side. The 
genetic discussion will only be based on those individuals 
fulfilling criteria 2-4. Nevertheless, all fulfilling criterion 
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no. I will be registered but not included in the final ac­
count. 

When peripheral joints are mentioned later on, we mean 
the joints of the extremities with the above-mentioned 
exceptions. 

R"diological examina1ion. Radiographs of peripheral 
joints (hands and feet including wrists and ankles) were 
taken in nearly all individuals with clinically affected 
joints (past or present) using standard projections (6, 15). 

Radiological examinations of the sacro-iliac joints were 
made in two projections: 

I) Anterior-posterior with the tube tilted 25 degrees
caudally and the patient supine. 

2) Posterior-anterior projection with the patient lying
prone. 

The radiograms of the pe1ipheral joints were inter­
preted by N .L. according to the atlas of K_jellgren and 
grading of changes of sacro-iliac joints according to the 
New York Criteria (6. 15). Thus grade 2 or higher of 
radiological changes of the sacro-iliac joints was recorded 
as positive for the further analysis, irrespective of whether 
the lesions were uni- or bilateral. 

Laboratory i11vestigations 

Nearly all the subjects were tested for the presence of 
rheumatoid factor, using the sensitized sheep cell 
haemagglutination test (26). A titre;;,, 1/128 was considered 
positive. The presence of antinuclear factor was de­
tennined as well (7). A titre;;,, 1/25 is regarded as positive. 

Tissue lyping 

Definition of HLA. -A., Band C locus woducrs. Purifica­
tion of lymphocytes and typing for HLA A, B and C locus 
product was done as described previously ( 16). 

The following specificities were tested: 

HLA-A: I, 2, 3, 10, (W25, 26) 11, 28, W19, (W29, W30--3 I, 
W 32). 

HLA-8: 5, 7, 8, 12, 13, 14, 17, 27, WJ5, Wl6, Wl8, W21, 
W22, W35. W37,W40, W41. 

HLA--C: WI, W2, W3, W4---7. 

Definition of D locus produc1s. The D-alleles were de­
fined with the aid of cellular methods. 

I) Intrafamiliar mixed /ymphocyte culture (MLC) tech­
nique was employed in order to unspecifically define 
D-locus products (20).

2) For specific definition of D locus products (LD­
typing), homozygous typing cells were used. The follow­
ing specificities were tested: DWI, DW2, DW3, DW4. 
OW5, DW6, DW7 and DW8. 

3) For both specific and unspecific definition of D locus
products primed lymphocyte lyping (PL T) was employed. 

In some instances highly selected antisera defining 
8-cell antigens were used. Results and interpretation of 
laboratory data will be presented elsewhere (21). In those 
instances where we have not been able to specifically
define the D-alleles, small letters are used for their desig­
nation.

RESULTS 

All the clinical data are summarized in Fig. I and 

Tables I and IL 
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Cutaneous manifestations 

Nine individuals displayed unequivocal signs of 
psoriasis. (I: 4, 11: 2, rr: 9, H: 10. II: 13, III: 5. III: 8, 
III: 18 and TII: 21). Individual I: 8 has been noted as 

probably psoriatic, from hearsay. The woman III: 4 

has been recorded as psoriatic by the district doctor 

but displayed no signs of psoriasis on examination. 

No subcutaneous nodules and no ocular symptoms 

could be detected. 

Arthritic lesions 

44 members of the family have been clinically ex­
amined with particular regard to involvement of 
peripheral joints. Two refused to participate in this 
part (Il: 12. II: 13) and two (III: 6, III: 11) were too 
young for radiological examination. Nineteen sub­
jects showed some kind of joint involvement. In 10 
subjects (Table Il) we found symptoms fulfilling 

criterion no. I, i.e. joint pain and/or signs in the 

form of tenderness on palpation of peripheral joints. 
Three individuals (I: 2, I: 4, I: 10) fulfilling criterion 
no. I were excluded on account of radiological signs 
of degenerative changes without erosions, typical of 
osteoarthrosis, in the clinically affected peripheral 
joints. Six had a history of/or clinical signs of 
arthritis (criterion nos. 2-4) of peripheral joints and 

will be described in detail. Laboratory and clinical 
data (Table I) are only mentioned below when con­
sidered relevant. 

11:2. Psoriasis for 25 years. During the last 10 
years, symptoms in the form of swelling and 
tenderness of wrists and finger joints. On admission 
lo hospital in 1970, synovitis of the metacarpo­
phalangeal joints of the right hand and knee, flexion 
contractures in some fingers of both hands. 

Radiological examination: well defined areas of 

erosions in some interphalangeal joints. Swan-neck 
deformity of third and fourth fingers of right hand. 
Extension defects of the proximal interphalangeal 
joints of third finger of both hands. 

Comment. Diagnosis consistent with the nosolog­
ical entity psoriatic arthritis and psoriasis. 

Il: 7. Pain and s welling of the joints of her legs for 
25 years. Hospital treatment for polyarthritis. 

Periodical swelling of the proximal interphalangeal 
joints of both hands. Tenderness on palpation over 
the wrists. No signs of psoriasis. Radiograms of the 
peripheral joints: no abnormality. 

Comment. Sacro-iliitis and a history of poly­
arthritis. 

Il: 15. Signs of soft tissue swelling of the third left 
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metacarpophalangeal joint, pain on movement and 
slight dorsal-flexion defect in the right wrist. X-ray 
of the peripheral joints: normal. No signs of 
pso,iasis were detected. The stepsister has 

psoriasis. 
Commenl. Seronegative oligo-arth,itis. 

11:21. Complaining of symptoms from the joints 

for 30 years. Intermittent arthralgia and morning 

stiffness of the proximal interphalangeal joints in 
both hands. Mild symptoms throughout the years. 

Signs of synovitis of the second digit of the left 
foot, pain on movement and tenderness on palpa­
tion over shoulder joints. Radiographs of peripheral 
joints: no erosions, but degenerative changes in 
some joints. 

Commen1. Mild seronegative chronic arthritis. 
Il/: 5. Joint symptoms that started 6 months prior 

to the examination. Arthralgia of both hands. Soft 

tissue swelling of the metacarpo-phalangeal joints 

of third finger of both hands. Radiological examina­
tion: no abnormalities of the peripheral joints. Six 
months after examination she developed psoriasis. 

Comment. Seronegative polyarthritis, sacro-iliitis 
and psoriasis. 

/Il: 17. At the age of 11, hospital treatment for 
pain in the knees and shoulder joints following 

tonsillitis. For a long time afterwards, arthralgia of 

shoulders, wrists and ankles. Re-admitted to hospi­
tal at the age of 14 with slight swelling and tender­
ness ovcr thc wrists as well as tenderncss on palpa­
tion over several peripheral joints. Recurrence in 
1976, with pain and swelling of the right knee and 
shoulder. Radiograms of hands and feet: no 
changes. 

Comment. Sacro-iliitis and past history of sero­
negative arthritis. 

HLA genotypes 

The results of the serological definition of HLA-A, 
B and C locus antigens and the MLC expeiiments 
for definition of D-locus specificities are given in 
Fig. I. For the problems conceming the definition 
of the D locus antigens and experimental details, 
see Marcusson & Möller, 1978 (21). 

One possible recombinant event (III: 22) and 2 
definite cases (III: 7, III: 13) were found in this fami­
ly. Subject III: 7 has inherited an HLA A/C recom­
binant chromosome from his mother and individual 
III: 13 an HLA B/D recombinant paternal chromo­
some. Concerning III: 22, see Marcusson & Möller 
(21). 
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Fig. I. Pedigree. The HLA antigens A. C. B and D are 
given from top lo bouom in the same order a, they are 
charted on the 6th chromosomes. Lower case letters are 
used to designate the O-locus markers in those instances 

The pedigree 

The proband (Il: 2) ha ving the genotype Al, C-, 
B8.DW3/A9, c-, BW37 Da (the prefixes A, C, B and 
D will be omitted hereafter and the speciticities are 
presented in the same order as on the HLA region 
of the 6th chromosome) is suffering from psoriasis 
and peripheral arthritis. One of her haplotypes, 
1,-.8, W3, is found in her mother 1: 2, who has �ac­
roiliitis. Her HLA identical sister I: 4 revealed un­
equi vocal signs of sacro-iliitis upon X-ray and a past 
documented history of psoriasis. Thus the hitherto 
described psoriatics share the haplotype 1.-.8.W3. 
The four offspring of l: 4 have provided us with 
further important information. Three with the hap­
lotype 1,-,8, W3 (11:3, 11:4, 11:6) are affected by 
sacro-iliitis and Il: 5, registered as healthy, have the 
other matemal haplotype. 

ln I: 10 only sacro-iliitis could be found, in eon­
trast to her HLA identical brother (I: 12) who, by 
our criteria, is considered healthy. Both are haplo­
identical with the proband. Of her five children 
(II: 12, II: 14, Il: 17, Il: 19 and II: 21) 4 are afflicted 
either by sacro-iliitis alone or by peripheral 
arthritis. However, the peripheral joints of the sub­
ject (IT: 12) have not been completely clinically 

where they have been unspecifically defined. In the other 
ins1ances the appropriate denomination has been used. A 
dash shows that the corresponding specificity has not 
been defined. Conceming I: 10, see note added in proof. 

evaluated (Table I). These findings are confusing as 
those affected are carrying either haplotype of their 
mother (I: JO). On proceeding to the third genera­
tion, the pattem will become clearer. 

First we will consider those individuals with the 
l,-,8.W3, then those with the 3,-,7,W2 hap­
lotype. The subject Il: 21 (Haplotype l,-,8,W3) 
has given birth to 6 children, 5 of whom are haplo­
identical with the proband. Four of them are HLA 
homozygous and affiicted by disease as well. Two 
have psoriasis and sacro-iliitis (111: 18. lll: 21) and 2 
have sacro-iliitis (III: 19, III: 20). Jndividuals lll: 20 
and lil: 21 are twins, but are not monozygotic. 
Among the descendants of Il: 12 and Il: 13 only one 
(III: 8) has been found to suffer from psoriasis. The 
others appear healthy. As the father (Il: 13) has 
psoriasis and we have no information about his 
relatives his contribution to his children is difficult 
to evaluate. In summarising this part it can be stated 
that out of 18 individuals with the 88 containing 
haplotype, 5 are affected with psoriasis. If the 
joint-affected subjects are included. altogether 13 
subjects are suffering from some kind of disease and 
sacro-iliitis is the most frequent disease manifesta­
tion. 
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The other descendants of individual 1: 10 in the 
second and third generation, who have the hap­
lotype 3,-.7,W2 help us to rc�olve the problem 
that the affected offspring have diffcrent hap­
lotypes. Thi� subjects 111: I 2 and lll: 13 are both 
carrying the whole or a part of the 3.-.7 .W2 
haplotype (111: 13 has a HLA B/D recombinant 
chromosome and Tll: 12 the complcte paternal hap­
lotype). and both of them have sacro-iliitb. Their 
mother (Il: 15) has peripheral arthritis and b related 
to a psoriatic who, however, was not available for 
this study. Of the three offspring of subject fI: 17 
the one (111: 16) who carries the 3.-.7 .W2 haplotype 
has sacro-iliitis. The other cwo. of whom one (III: 
14) is a half-sister, are healthy.

Individual Il: 19 has sacro-iliitis and her daughter
(111: 17) has both her sacro-iliac and peripheral 
joints atTectcd. Both of them are 3.-,7.W2 car­
riers. Thus 8 out of 9 carriers of the 2.-,7.W2 
haplotype (including the B/D recombinant. Il: 13) 
are affected by some kind of arthriti�. 

Let us return to the left part of the pedigree and 
the couple Il: 6 and Il: 7 and their offspring. In this 
part of the family, 2 HLA identical daughten, (III: 4. 
III: 5) have signs of disease. One 1s registered as a 
probable psoriatic and the other a!i a definite psoria­
tic, both with sacro-iliitis and one with peripheral 
arthritis as well. The son (III: 3) only displays signs 
of sacro-iliitis. This pattern secms confusing, as the 
afllicted are not haplo-identical with the proband, 
but as the mother ( 11: 7) is suffering from both 
sacro-iliiti� and peripheral arthritis the disease­
predisposing genes are most likely conferred by her 
I l ,-.I2.W4 haplotype which is 10 be found in 3 of 
her children. The haplotype I I,-.I2,W4 is further­
more found among the maternal cousins (Il: 9 and 
Il: 10). both suffering from psoriasis. This hap­
lotype derives from the deceased father I: 8 who. 
from hearsay. had psoriasis. He was probably re­
lated to I: 6. as their ancestors I i ved for many gen­
erations in an isolated village in northern Sweden. 

Since the I I ,-.I2.W4 haplotype is very rare. we 
believe it to be the same in Il: 7 and Il: 10 (13, 21). 
Thus this haplotype also seems to be a disease­
as:,ociated haplotype. 

DISCUSSION 
A well recognized fact in the field of HLA and 
disease is the statistical association between 
psoriasis and H LA-8 I 3 and B 17. Additional speci­
ficities such as HLA-BW37, CW3 and CW6 have 
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also been shown to be more frequent among 
psoriasis patients than in controls (4, 14, 17, 18). 
Recently certain D-locus specificities have been 
added to the list (301 In a large study on the inhcrit­
ance of psoriasis it was found that the frequency of 
psoria:,is among fir t-degree relatives wa:, twicc a:, 
high for probands carrying the HLA-B13. BI7 and 
BW37 antigens as among probands lacking these 
antigens (27). From our own family investigations 
we have found a high frequency of psoriasis in 
individual having the same haplotypc as the pro­
band (:!O). The mo5t likely interpretation of these 
data is that if more than two genes are involved in 
the pathogenesis of diseasc (28) as has been im­
plied, these genes are most likely present on 
chromosome no. 6. The exact localisation of thesc 
genes is at present not known. Thus it is not clear 
whether all the genes are situated inside and/or 
outside the HLA-region. If other non-HLA-linked 
genetic factors are of importance. as other studie 
tend to indicate. then these genes may have only a 
modulating influence on the outcome of disease (4, 
5). The penetrance of psoriasis in the families pre­
sented is not complete. for reasons not exactly 
known. lf environmental factors are to be impli­
cated in the pathogenesis of psoriasis, it is possible 
that not all the individuals carrying the disease­
susceptibility genes have met with this particular 
factor (or factors). Alternati vely. other genes 
:,ituated on the 6th chromosome--or on other 

chromosomes-may have a restricted or perhaps 
enhancing influence on the development of disease. 

Another possibility is that cutaneous lesions in 
psoriasis may be only one disease manifestation 
among several. a problem which has not been seri­
ously considered previously (22). As arthritic le­
sions-especially sacro-iliitis-are more frequent 
among psoriatics. we decided to inve tigate these 
clinical parameters in relation to the inheritance of 
the HLA genetic markers (23). 

Our first published families ( 19, 20) showed that 
when we included all subjects affected by some 
signs of disease, including those individuals com­
plaining of joint symptoms, we found a high pene­
trance of disease in those family members which 
were haplo-identical with the proband. These fam­
ily investigations gave impctus to further investiga­
tion on the relationship between cutaneous and 
joint manifestations. lt  should be pointed out that in 
our investigations the whole HLA region has been 
investigated, e.g., we have included the D-locus. 



The present family is one of several families in­
vestigated. The proband (11: 2) has psoriasis and 

peripheral arthritis and the genotypes I .-,8.W3/ 

9.-.W37.a. (The prefixes A, C, Band D have becn 
omitted. The specific allele:. are presented in the 
order mentioned.) It i� consequently noticeable that. 
although BW37 is the B-allelc which in association 
studies occurs more often among psoriasis patients, 

it is the I ,-,8.W3 haplotype which is found in the 

maternal aunt. who suffers from psoriasis and 

sacro-iliitis. This haplotype is found in altogether 20 
subjects. including one A/C recombinanl. When 

psoriasi� alone is considered, 5 are affected; when 

the patients with arthritic lesions are included, 14 

are aftlicted by either psoriasis and/or arthritis 
(peripheral arthiitis and sacro-iliitis). Affection of 
the sacro-iliac joints. however, is the most pre­
dominant clinical trait. The fact that the l ,-,8.W3 
haplotype really is a disease-predisposing haplotype 
is underlined when the children of I: 4 are consid­
ered. In this sibship it can be shown that all those 
who have the B8 allele displayed unequivocal 
radiological signs of sacro-iliitis. The healthy indi­
vidual 11: 5 has the other maternal haplotype and 
she has reached the age of nearly sixty. The proba­

bility therefore that she will develop a disease still 

exists, of course, but it is less likely. She there­
fore makes a good control. 

However, some findings in this study complicate 
the interpretation. The young boy III: 8 has pso­
riasis and the I ,-.8,W3 haplotype, but since his 
father ha� psorii,�is, hi� genetic cont,;bution is dif­
ficult to evaluate. Nothing is known about his rela­

tives, and eon equently it is not possible to assign 
the disease-predisposing genes to any one of his 

haplotypes. 
The maternal aunt I: 10 appears to have disease­

predisposing genes on both her haplotypes, since 
all her descendants with the 3,-,7,W2 haplotype 
are affected by disease. ln this case, however. only 
arthritic lesions are the HLA-linked traits and the 
carriers seem to have an early debut. That this is so 
is strengthened by the fact that those individuals 
who do not have that particular haplotype (Ill: 14 
and III: 15) are healthy. Furthermore one of them is 

a healthy carrier of the B27 allele known lo be as­
sociated with arthritic lesions. The penetration of 
disease among the 3, -, 7, W2 carriers is 7 out of 8. 

In the sibship !Il: 3-111: 6, 3 members are disease 
affected. The two HLA identical sisters are both 
suffering from psoriasis and arthritis. Their mothcr 
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suffers from both axial and peripheral arthritis and 
she has conveyed to her 3 affected children the 

I l,-,12.W4 haplotype. It is likely that this haplo­
typc carries disease susceptibility genes. This state­
ment is supported by the finding of the same haplo­
type in the maternal cousins Il: 9 and Il: 10, both of 
whom have psoriasis. It has previously been dis­
cussed that I: 6 and I: 7 are probably related. Thus 

wc may well have a third disease-predisposing 
haplotype, since all living caniers are disease af­

fected. The boy III: 3 therefore most probably has 
disease susceptibility genes on both his haplotypes. 

In the sibship II: 8-11: 11, there is one more af­

fected by sacro-iliitis. However, we do not have a 
complete knowledge of the occurrence of disease in 
his ancestors on both sides and it is therefore dif­
ficult to fit him into the hereditary pattem of the rest 
of the family. The same comment is also valid for 
Il: I and his 2 children (lll: I. III: 2). 

From this it follows that the traits studied are 
most probably dominantly inherited and that the 
disease-predisposing genes are to be found within 
and/or in close proximity to the HLA region. lt is 
quite obvious that there exists a genetic relationship 
between cutaneous and arthritic lesions in this fami­

ly, but the true nature of this relationship is not 
known. Whether it is due to identical HLA linked 
gene(s) or whether distinct but closely linked 
gene(s) are operating, each responsible for its own 
clinical symptom, cannot be settled as yet. Because 
of the distribution of disease in the family it is 
ju�tified to repeat our previous suggestion about 
different phenotypic expressions of the same 
genotype, e.g. cutaneous and arthritic lesions are 
alternative clinical manifestations of a single genetic 
predisposition in one and the same individual. 

In this family we have two patterns of disease 
presentation-two haplotypes associated with both 
cutaneous and joint manifestations and one hap­
lotype associated with arthritis only. Comparison 
of these two patterns can be put forward as an 
argument that distinct but closely linked genes are 

involved, each responsible for its own clinical fea­
ture. Thus the I ,-,8,W3 and 11,-, 12,W4 hap­
lotype should contain separate though closely 
linked genes involved in the pathogenesis of 
psoriasis, peripheral arthritis and sacro-iliitis. The 
3,-,7.W2 haplotype on the other hand should only 
contain genes whose products should be responsi­
ble for the mechanisms producing arthritic lesions. 
This question cannot be solved with our present 
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knowledge and it should be remembered thal clini­

cal evaluation is a very coarse method which only 
discovers signs but not the underlying mechanisms. 
This means that identical clinicat features may have 

different etiologies. Therefore the search for 

common pathogenetic mechanisms must go on. 

Immunofluorescence studies on synovial 

membranes of psoriatic arthriti . compared \\ith the 

tindings in rheumatoid arthritis. have shown that 

complcment factor C3 was lacking in psoriatic 

arthritii. but present in rheumatoid arthritis ( 11). 

This demonstrates that the mechanisms may be dif­

ferenl and research along thesc lines would perhaps 

reveal common pathogenetic pathways in cutane­
ous and joint affection. Scinligraphic invcs1igations 

have furthennore shown a pathological uptake of 

radionuclide in the joints of a !arge proportion of 

psoriatics, even in those who had no complaints of 

joint affection. This further substantiates our con­

cept of a close relationship between the studied 

traits ( 12). 

The present study illustrates the value of family 

investigations for the further elucidation of associa­

tions between HLA and disease. Psoriasii. is as­

sociated with the B antigens, 13. 17 and W37 al> well 

as with the C antigen W6 and with some D antigens 
(27, 28. 30). However, there are psoriasis patients 

who have none of these antigens. These findings 

suggest that the p oriasis-predil>posing gene(s). if 
present within the H LA chromosomal region and 

thus linked to HLA, is (are) not identical with the 

genes for any of !hese HLA antigens. bul rather 

occur in linkage disequilibrium with these genes. 

The implication of these data will be further dis­

cussed elsewhere (21). Jn this family none of the 
specific antigens could be found. In our opinion, 

all pa1ients who develop pso1iasis have identi­

cal disease-predisposing genes. Therefore family 

studies, where the proband's diseasc-associated 

HLA haplotype does not carry any of the above­

mentioned alleles, are equally informative a 10 the 
inheritance panern of psoriasis. as family studies 

where the proband's disease-associated haplotype 

does contain one of the above-mentioned antigenes. 
We believe that the observed decreased fre­

qucncy of the B antigens 7. 8 and 12 compensates 
for the increase in other 8 antigens (5. 9). 

Finally, we are well aware of that a study such as 
the present one only gives a fleeting picture of the 

distribution of diseai.e among the family members. 

This means that any individual, especially of the 
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third generation. may be in great danger of develop­

ing a disease. which may thus either confirm or 
refute the presented interpretation. 
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OTE ADDEO IN PROOF 

During the editorial preparation of the manuscript. 
which took place two years after the physical ex­
amination of lhe family members. individual I: 10 

developed scronegative polyarthritis. Small and big 
joints of the extremities in a symmellical distribu­

tion showed soft tissuc swelling, effusion, tcn­

derness on palpation and pain on movement. This 

event furthermore substantiate the above presented 

interpretation. 
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