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Absrracr. The variation in expression of psoriasis, in 
individuals with identical genetic constitutions, i.e. 
monozygotic twins. has been studied in a population
based sample of monozygotic twins in the Danish Twin 
Register. All verified and probable cases of psoriasis in 
twins, born between 189 I and I 930 inclusive, were ascer
tained. Results are presented of an examination of all 
members of index pairs in which both partners were alive. 
The zygosity determination was based in 94% of the pairs 
on very extensive serological examinations. Thirty-two 
monozygotic pairs were found to include at least one 
partner with unquestionable psoriasis (18 concordant, 
14 discordant). The analyses give firm evidence of the 
contribution of genetic factors to the manifestation, age al 
onset, clinical type, course, and severity of psoriasis. A 
close association between psoriasis and HLA-B 13 an 
B 17 was found in both discordant and concordant pairs. 
No difference was found between partners from dis
cordant MZ-pairs with regard to infections or marked 
'stress' conditions. 
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Family investigations of psoriasis have failed to 

produce convincing evidence of a simple. mono

genie type of inheritance; a multifactorial origin 

seems more likely (I, 2, 11). In individuals with 

genetic susceptibility to psoriasis, the manifesta

tion or lack of it will be due to the intluence of 

environmental factors. 

A quantitative estimate of the intluence of the 

genetic constitution can be achieved by compara
tive investigations of unbiased series of monozy

gotic and dizygotic twin pairs, one or both partners 
being affected by psoriasis. In a previous study of 

a population-based sample of twins from the Danish 

Twin Register (3) it was shown that the manifesta-

tion of psoriasis depends to a !arge degree on the 

presence of the specific genotype. The age at onset, 
clinical type, course, and severity also seemed to be 

determined chiefly by the genetic constitution. 

In order to obtain more detailed information 

about the relative importance of the genetic consti

tution for age at onset, morphology, course, and 

severity of psoriasis, intrapair comparisons and 

analyses of monozygotic twins have been made. 

This is an extension of the twin series published 

previously (3). Furthermore, larger twin series must 
be expected to throw some light on the influence of 

various exogenous factors, through an analysis of 

environmental differences between the partners in 

discordant monozygotic pairs, i.e. pairs in which 

only one partner is affected by psoriasis. 

MATERIAL AND METHODS 

The Danish Twin Register has been the source of the 
subjects for the present investigation. The construction 
of the Register has been described in detail previously 
(6). It is the purpose of this Register to follow the total 
population of twins, born since 1870, from birth and 
throughout their lives, in order to collect relevant in
formation regarding their morbidity and mortality. The 
information is based on mailed questionnaires supple
mented by information from hospitals, general medical 
practioners, and death certificates. The collection of 
data is facilitated by the existence of a national personal 
registration system and the positive attitude of the twins. 
More than 90% of all twin pairs born in Denmark during 
the period 1870-1930 ha ve been traced so far. 

Since I 966, a question on thc presence/absence of 
psoriasis has been included in the initial questionnaires 
and in the follow-up questionnaires distributed to all twins 
at intervals as long as they are alive. 

In the present study, all twins in the Register, who in 
their reply to the questionnaire had indicated presence of 
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psoriasis were picked out. The investigation reported here 
includes only same-sexed pairs, bom in the period 1891-
1930, with both partners still alive at the time of examina
tion, and who were classified as probably monozygotic 
(MZ) based on questions about the degree of similarity 
between the partners, as described previously (6), or on 
extensive serological tests. 

A total of 54 twins, originating from 47 pairs, fulfilled 
the criteria given above. An attempt was made to visit all 
94 individuals. One pair was excluded as the proband had 
died shortly before the examination, and the co-twin re
fused examination. Another proband died shortly be
fore the examination, but was included as detailed hos
pital records were available, and the co-twin agreed to 
be examined. In the remaining 45 pairs only one proband 
and one partner refused to meet the examiner (F. B.), 
but an interview by telephone was permitted and 
supplemented with information from dermatologists con
sulted previously. 

A full medical history was obtained. If psoriasis was 
actually or had previously been present, the age at onset, 
morphology, distribution, course. and precipitating fac
tors (if any) were recorded. A clinical examination was 
performed, and information on psoriasis in all first-degree 
relatives collected. A blood sample was taken for the 
determination of zygosity. 

Clinical diagnosis 
The diagnosis of psoriasis was established when sharply 
demarcated. infillrated, red. papular elements with 
characteristic scales, or eventually. a Bulkley membrane 
and Auspitz sign were found at the examination. lf the 
skin was clear at the actual examination, the diagnosis had 
to be based on anamnestic data, possibly supplemented by 
information from general practitioners or dermatologists 
consulted during previous auacks. Jf no other area than 
the scalp was involved, the scalp lesions had 10 be typical 
before the diagnosis of psoriasis was accepted. Flexural 
psoriasis was only considered as fulfilling the present 
criteria if psoriatic lesions had been observed previously 
on sites of predilection, or if the condition. llexural 
psoriasis, had been diagnosed by a dermatologist. 

Pustular eruptions of palm and/or soles were classified 
neutrally as palmo-plantar pustulosis unless psoriatic le
sions were found elsewhere at the climcal examination or 
were recorded anamnestically. The last-mentioned cases 
were recorded as localized pustular psoriasis and included 
in the calculacions as psoriasis. 

Nail lesions alone were not accepted as sufficient for che 
diagnosis psoriasis. 

Course and se,·erity 

The clinical course was rated in four main categories in 
much the same way as used by Lomholt (8) in cases with a 
duration of morc than 4 years: 

LR: light, recurring eruptions mainly on elbows and 
knees or on the scalp, but no sympcoms for longer periods. 

LC: lighc but fairly constant symptoms, mainly on el
bows, knees or scalp, but not really disabling the pa
tient. 

MC: Moderate. almost constant. sometimes even 
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severe symptoms, also on the trunk, but with minor 
spreading. 

SC: Severe, constant eruptions affecting the limbs. 
large parts of the trunk, and occasionally also thc face and 
backs of the hands. 

Those patients who had had severe eruptions at an early 
age, but much milder symptoms later on, have been given 
the additional symbol ES. 

Zygosity diagnosis 

The zygosity diagnosis was based on red cell, serum and 
enzyme group determinations (a total of 15 systems), 
supplemented by HLA typing in most case,. Complete 
serological similarity was accepted as evidence of 
monozygosity, since this assumption under the present 
conditions has a probability of more than 99%. In cases 
where blood samples were not available, the principles for 
clinical zygosity diagnosis used by the Danish Twin Regis
ter (6) were applied. 

RESULTS 

Examination of the 53 index cases, originating from 

46 pairs, revealed that 14 of these did not fulfil the 
diagnostic criteria. Diagnoses based on anamnestic 

information and the actual clinical examination 

were: seborrhoeic dermatitis (4), palmoplantar pus
tulosis (2), hand eczema (2), atopic dermatitis, 
stasis eczema, psoriatic nail changes, necrobiosis 

lipoidica and xeroderma. In one case the twin had 
by sheer mistake indicated presence of psoriasis in 
the questionnaire. Thus 39 twins from 33 MZ pairs 
were lefl wi1h a we ll-established diagnosis of pso
riasis. 

The zygosity diagnosis in these 33 pairs was 

based on serological examination in 31 pairs and 
clinical examination in 2 pairs. The serological tests 
disclosed one pair to be DZ. and this pair was con
sequently excluded from the present study. The 

remaining 32 MZ pairs (20 females. 12 males) where 

one or both partners had psoriasis form the basis for 
the following calculations. A survey of the data is 

given in the Appendix. Fourteen of these pairs (8 

females. 6 males) were included in the twin series 

published previously (3). The sex distribution in the 

present sample is consistent with the total sample of 
twin pairs in which both partners were alive. 

The pairwise concordance rate, which gives the 
number of pairs in which both partners have 
psoriasis out of the total number in the group. was 

equal to 0.56 (18/32) in the MZ group male pairs 
0.75 (9/ 12). female pairs 0.45 (9/20). This difference 

is not statistically significant (p>0. JO; Fisher's 
exact test). 
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Fig. I. Age al onset of psoriasis in 50 affected twins. 

The probandwise concordance rate gives the 

proportion of independently ascertained probands 

who have a similarly affected partner. 38 MZ pro
bands were ascen.ained independently and 24 of 

these had a psoriatic co-twin; thus, the probandwise 

concordance rate was 0.63 (24/38) in MZ twins; 

males 0.8 (12/15) females 0.5 (12/23). This implies 

that individuals with a MZ psoriatic twin partner 
has a risk around 65 % (provided they live long 

enough) of developing this affection. Median age at 

examination in the present study was 64 years 

(range 50-83 years). 

Based on a probandwise concordance rate of 0.63 
in MZ twins found in this study and a population 

frequency of psoriasis at 3 % (4), heritability is 
found to be 91 ± 11 % (1 SE) according to the 
method published by Smith (9). 

Age at onseJ 

Fig. I gives the age at manifestation of all affected 

individuals. The median age at manifestation was 

20.5 years. The median age at manifestation in 
twins from concordant pairs was 24 years and from 

discordant pairs 19 years. This difference is not 

statistically significant (p>0. I; Mann-Whitney rank 
sum test for un-paired data): in concordant pairs 
one partner was selected by randomization. 

The age at onset was identical in the two partners 

in three concordant pairs, and the interval between 

the ages at onset was 1-5 years in 7 pairs, 6-15 

years in 5 pairs and 16, 25 and 46 years respectively 

in the remaining 3 concordant MZ pairs. 

Course and se1•eri1y 

The distribution of course and severity is shown in 
Fig. 2. Close to 75 % were types with rather light 
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Fig. 2. Course and severity of psoriasis in 50 affected 
twins (duration of psoriasis >4 years), LR: light, recur
ring eruptions: LC: light, constant symptoms: MC:

moderate, almost constant symptoms: SC: severe, con
stant symptoms; ESL: severe eruptions early, milder 
symptoms later. 

symptoms (LR + LC) and the distribution arnong 
twins from concordant and discordant pairs was 

quite similar, but it is noteworthy that the most 

severe cases were seen in two discordant pairs. 

As seen from Fig. 3 course and severity was 
identical in 12 of 18 concordant pairs. The frequen
cy of identical course and severity observed in 
partners from concordant pairs is higher than ex

pected (p<0.01; x2-test). 

Morphology 

The morphology of the eruptions was registered as 

psoriasis en plaques (pi), guttate/nummular erup

tions (gt/nm), localized pustular psoriasis of palms 

and/or soles (pp) and inverse psoriasis (pi). The 

morphology of the eruptions was the same in 13 of 

18 concordant pairs. In the remaining 5 pairs the 
differences were pi. versus pl/nm in 4 pairs and pi. 
versus gt/nm in I pair. The frequency of identical 
morphology observed in concordant pairs is higher 

than expected (p <0.001: x2-test). In 10 concordant 

pairs morphology, course and severity were identi

cal in the partners. 

Relation ro arthriris 

Special attention was paid to all possible signs of 

arthritis. This diagnosis was based on the interview, 
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LA by psoriasis or palmo-plantar pustulosis. Pustular 

• female O male • pair from previous study 

Fig. 3. lntrapair comparison of course and severity in 18 
monozygotic pairs showing concordance with respect to 
psoriasis (duration of affection >4 years). See caption lo 
Fig. 2 for explanation of other abbreviations. Black dot: 
included in previous study (3). 

the examination and information from hospital 
records concerning diagnosis, roentgenological 
findings and serological tests. Five cases of arthritis 
were found in four pairs. Arthritis was found con
cordant in one pair which was also concordant with 

respect to psoriasis of LR-type and to age at onset. 
In one pair of concordant psoriasis, arthritis was 
present discordant affecting only the twin with early 
age at onset and more severe course of psoriasi� 
than the co-twin. In one pair of discordant psoriasis 
the psoriatic twin (SC-type) was affected by sero
negative arthritis whereas the co-twin was com
pletely unaffected. In one pair of discordant pso
riasis the non-psoriatic twin had recurrent paJ
mo-plantar pustulosis and severe, seropositive ar
thritis. 

Relation to localized pustular psoriasis 

and palmo-plantar p11st11/osis 

In 3 female pairs pustular eruptions of palms and/or 
soles had been present together with affections of 
typical psoriasis in other skin areas. These pairs 
were discordant and the co-twins were unaffected 
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eruptions of palms or soles had not been present in 
concordant pairs. 

HLA-lype 

HLA-typing was performed in at least one partner 

from all pairs (see key to appendix for further de
tails). In pairs where HLA-typing was performed in 

only one partner, the type was registered concord

ant, as the zygosity diagnosis had been established
before by extensive serological tests. HLA-type
B 13 was present in 4 pairs (3 conc. and I disc.) and 
type B 17 in 12 pairs (5 conc. and 7 disc.) thus 
confirrning the association between these two anti
gens and psoriasis. HLA-B 13 and/or B 17 was 
present in 7/ 18 concordant pairs and 8/14 discordant 
pairs; this difference is not statistically significant. 
In 4 pairs affected by arthritis, HLA B 13 or B 17 
were mot present. In 3 pairs affected by localized 
pustular psoriasis, HLA B 17 was present in all 
pairs. 

Exogenous influences on manifestation 

of psoriasis 

A search for possible exogenous influences of major 

importance in the development of psoriasis was 
made <luring the interviews. Special attention was 
paid to marked 'stress' based on personal. familial 
and occupational circumstances, judging by the in
vestigator's general impression, and to infections, 
especially those often caused by streptococci. 

No differences in 'stress' conditions or recurrent 
infections were seen between affected and non-af
fected partners from discordant pairs, when com
parisons are performed in pairs where only one 
partner was exposed to the factor in question. 

Neither marital status, social status, nor occupa
tion seemed to have any relation to the presence of 
psoriasis in discordant pairs. 

MZ pairs concordant with respect to psoriasis 
had lived together for 24 years on average (median 
value, range 14-65) and discordant pairs had lived 
together for 19 years (range 15-38). This difference 
is not statistically significant (p>O. l; Mann-Whit
ney rank sum test for un-paired data). 

DISCUSSION 

The present material was drawn from a population 
sample and not from dermatological clinics. Among 
50 affected MZ twins. 33 cases were verified at the 



clinical examination and in only 17 cases had the 

diagnosis to be based on anamnestic information, 

but in 14 cases this could be supported by diagnosis 

given by dermatologists (10 cases) or general prac
titioners (4 cases) consulted previously. 

All twins studied had passed the age of 50, so 
very few additional pairs may be expccted to trans
fer from the discordant to the concordant group. 
The zygosity diagnosis was verified in nearly all 
cases by very extensive serological tests, which is 

contrary to most other twin samples published pre
viously. 

The pairwise and probandwise concordance rate 

in this sample agrees with the concordance rates in 
the sample published previously (3). 

By using the classical twin method the strong 
influence of genetic factors on the manifestation of 
psoriasis was demonstrated in the first study (3); the 
heritability was estimated to be about 90 %. This 
high heritability estimate is supported by identical 
results in the present sample. Furthermore, Anan
thakrishnan et al. (2), found by analogous meth
ods, on the basis of Lomholt's family material 
fn,m the Faroe Islands, that the heritability was 
91 % when all first-degree relatives were com
bined. A heritability of90% implies that the varia
tion observed between individuals with respect to 
presence or absence of psoriasis is due almost en
tirely to their gene differences and only to a limited 
extent to differences in the environment which they 
experience at home or at work. 

Ananthakrishnan et al. ( I), based on Hellgren's 
data (7), and Watson et al. (11) found a herita
bility of about 65 %. The higher heritability estimate 
found in the present study could be due part ly to the 
higher mean age of the probands, the longer obser
vation period and a high diagnostic certainty based 
on the personal examination. 

Collections of casuistic reports from der
matologic clinics are unreliable as a basis for an 
estimate of the importance of heredity, as there is a 
tendency to acquire an overrepresentation of con
cordant MZ twins with early age at onset, since 
twin status is more likely ro be recognized when 
both individuals manifest the trait at a younger age. 
Farber et al. (5) collected 39 MZ pairs from the 
literature; when combined they yield a pairwise 
concordance rare of 26/39 (67 %), which is higher 
than that found in the present study. This might be 
partly due to the above-mentioned bias. Farber et 
al. (5) collected their own !arge :;eries of twins 
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through inquiries to dermatologists all over the 

United States; the information was gathered almost 

exclusively by questionnaire. The study included 

30/41 (73%) concordant MZ pairs and 11/41 (27%) 
discordant MZ pairs. The median age at examina
tion in the whole sample (MZ + DZ pairs) was 
16.7 years, which is much lower than in the pre
sent study. Similarly, the median age at onset, 
14 years, was lower when compared with the 
present study. In spite of the low age at examination 
a surprisingly high concordance rate was found. 
which may be due to the bias inherent in their 

sampling procedure, as discussed by the authors 

(5). 

The present study shows that environment may 
only to a limited extent modify age at onset, course, 
and severity. The great influence of genetic factors 
on course and severity is apparent from the obser
vation that only six of eighteen concordant MZ 
pairs showed some major difference in these re
spects. Morphology and age at onset were also 
much alike in MZ twins, confirming the observation 
made by Farber et al. (5). This close concordance 
may have been intluenced by a greater similarity of 
environmental conditions in MZ twins than in ordi
nary siblings. There was a slighl, but statistically 
insignificant, tendency in MZ pairs to have li ved 
together for a longer time if they were concordant 
with respect to psoriasis rather than discordant. 
Differences in the main morphological features 
were found in only a few concordant pairs. Thus, in 
one of the concordant pairs, typical plaquc p�oriasis 
of MC-type had been present in one twin from the 
age of 16; at the age of 31, minor plaques developed 
at sites of predilection in the co-twin, but tlexural 
psoriasis and keratotic hand eczema were the main 
features. 

In four of fourteen discordant MZ pairs the non
affected partner had skin symptoms which could 
possibly be a manifestation of the psoriatic trait. In 
these non-affected partners pitting and distal 
onycholysis were found in some fingernails in 2 
cases, and in the 2 remaining partners, keratotic 
hand eczema and palmo-plantar pustulosis respec
ti vely. However, these cases failed to fulfil the 
strict diagnostic criteria of the present study and 
were classified as discordant because the co-twin 
had typical psoriasis vulgaris, though it may still 
remain an open question whether they are 
aetiologically related to psoriasis. 

Localized pustular psoriasis on the palms or soles 
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had been present in the psoriaric partner from three 

discordant female pairs. whereas such eruptions 
had not been present in concordant pairs. One dis

cordant MZ pair included one partner with light 
psoriasis vulgaris and one partner with persistent 
palmo-plantar pustulosis and arthritis. However. 
more similar cases are needed to clarify if these 

pustular eruptions and psoriasis vulgaris have a 

common aetiological background. 

The analyses of the distribution of HLA types 

confirmed the well known association with antigens 

B 13 and B 17 of the B locus (10), but it was also 

apparent !hat psoriasis could develop even when 

neither of these antigens is present. HLA B 13 and/ 

or B 17 was present more frequently in discordant 
than in concordanl pairs, but this differencc is not 
statistically significant. This might perhaps be indi

cative of genetic heterogeneity in the two groups. 

However. the distribution according to course and 
severity is the same in concordant and discordant 

pairs, which speaks against a hypothesis of genetic 

heterogeneity. Further ana lyses of the twins based 

on information about psoriasis in first-degree rela

tives are in progress to elucidate whether genetic 

heterogeneity might account for this observation. 

Recenlly a strong association with HLA-Cw6 has 

been shown (10). In the present investigation there 
has not been tested for the presence of the HLA

Cw6 antigen because of lack of testsera <luring the 
5 years in which the HLA typing was performed. 

The search for environmental factors that could 
have influenced the development of psoriasis in dis

cordant MZ pairs was so far unsuccessful. Neither 

infections, nor conditions that might have caused 

stress or conflicts were observed more often in the 

affected than in the non-affected member of dis

cordant pairs. 

It does not seem likely that the classical twin 

studies could contribute very much more to the 

elucidation of the aetiology of psoriasis vulgaris. 
However. comparative pathophysiological inves

tigations of partners from discordant MZ pairs may 

be of great interest, as the non-affected partner is an 

individual with a certain predisposition to psoriasis. 

ANil Dermatorener (Stotklw/111) 62 

ACKNOWLEDGEMENTS 

Financial support has been received from Maleren Hjal
mar Westerdahls Forskningslegat. Carla Cornelia Storch 
M01lers legat til fremme af lregevidenskabelig forskning, 
Det lokale forskningsfond ved Odense Sygehus (tu F. B.). 
the Boel Foundation (to the Twin Register), and the 
Danish Medical Research Council (grants 12-9196 and 12-
0937)(10 N.G.). 

REFERENCES 

I. Ananthakrishnan, R., Eckes, L. & Walter, H.: On the
genetics of psoriasis: An analysis of Hellgren's data 
for a mode! of multifactorial inheritance. Arch Der
matol Forsch247: 53, 1973.

2. - On the genetics of psoriasis: An analysis of
Lomholt"s data from Faroe Islands for a multifactorial
mode ofinheritance. J Genet (Orissa)6/: 142, 1974.

3. Brandrup. F., Hauge, M .. Henningsen. K. & Eriksen,
B.: Psoriasis in an unselected series of twins. Arch
Dermatol / 14: 874. 1978.

4. Brandrup, F. & Green, A.: The prevalence of
psoriasis in Denmark. Acta Dermatovener (Stock
holm) 6/: 344. 1981.

5. Farber. E. M., Nall. M. L. & Watson, W.: Natura!
history of psoriasis in 61 rwin pairs. Arch Dermatol
I 09: 207. I 974.

6. Hauge, M .. Harvald. B., Fischer. M .. Gotlieb-Jcnsen,
K .. Juel-Nielsen, N .. Raebild. I.. Shapiro, R. & Vi
debech, T.: The Danish Twin Register. Acta Genet
Med Gemellol (Rome) 17: 315, 1968.

7. Heligren, L.: Psoriasis. Almqvist & Wiksell. Stock
holm. 1967.

8. Lomholt. G.: Psoriasis. prevalence. spontaneous
course and genetics: A census study on the preval
ence of skin diseases on the Faroe Islands. G. E. C.
Gad, Copenhagen, 1963.

9. Smith. C.: Concordance in twins: Methods and in
terpretation. Am J Hum Genet 26: 454. 1974.

10. Svejgaard, A .. Hauge, M., Jersild. C., Platz. P ..
Ryder, L. P., Staub Nielsen. L. & Thomsen. M.: The
HLA system. An introductory survey. Monographs in
Human Genetics. vol. 7. p. 70. S. Karger. Basle. 1979.

11. Watson. W., Cann, H. M .. Farber, E. M. & Nall, M.
L.: The genetics of psoriasis. Arch Dermatol /05: 197.
1972.

Receil·ed September 7. 198/ 

F. Brandrup, M.D.
Department of Derrnatology
Odense University Hospital
DK-5000 Odense C
Denmark



Psoriasis i11 monozygotic tll'ins 235 

APPENDIX 

Sul'l'ey ofproba11ds and their partners ji-0111 monozygotic pairs, where bot!, 11d11s were alfre 

Il IlI IV V VI VII VIII IX X XI XII 

*9017 1891 + p w p 24 MC pl+gt/nm A+f A (er)+ A2. Il: B 15 
r w p 70 LC pi A+d 
*3424 1901 + p w p 16 MC pl+pi A+h AI, 2; B8 
f + p w p 31 MC pl+pi A+h 
*6039 1901 + p w p 6 LC pi A+h Al.9;87.13 
m + p m p 7 LC pi A+h 
3615 1905 + p m p 70 LC pl+gt/nm B+d A2, 9; Bw44 (12) 
f d p 71 LC pl+gt/nm A 
12323 1906 + p m p+pp 20 MC pl-tpp +pi C-th A2. 26; 
f m 0 B17, w38(wl6) 
10845 1907 + p m p JO LC/ES pl+gt/nm A-td A2. 26: 
f m 0 B 17,40;Cw3 
*2620 1907 + p m p 17 LR pl+gt/nm B+f A2: B7 
f + m Op 67 A+h A (er)+ 
*6411 1907 + p m p 50 LC pi A+f Al,2;88.27 
m m p 64 LC pi A 
*3699 1908 + p d p-rpp 50 LC pl+pp A+d A3,28;B17,35 
f m 0 
*3714 1910 + p m p 33 LR/ES gt B+d A I. 28; B 13. 17 
f m p 25 LR/ES gt/nm B+h 
1969 1910 + p m p 8 LC pi A+d A2:B17.18 
m m p 24 LR pi B 
*6442 1910 + p d p 20 MC pl+nm A+h A2, 3: B 15, 27 
m + p u p 20 MC pl+nm A+h 
*11040 1910 -r p ll p 18 LC pi B+f A2:B15.17 
m + p u p 19 LC pi A+f 
*53425 191 I + p m p 14 LC pi A+d Al.2:88.13 
m m p 14 LC pl+gt/nm C+h 
52036 1911 + p d p 35 LC pi A A3: B7, 27: Cw2 
f m 0 
*50630 1913 + p m p 8 LR/ES gt/nm B+h A9; B 15 
m m p 14 LR pi B+f 
52340 1913 + p w p 60 LR pl+pi B+d A (c) A3, JJ:B7. w35: 
f m p 57 LR pl+pi A+d A (c) Cw4 
*53101 1914 + p m p 20 LC pi A+f AI: B8. 13 
f d 0 
*50337 1917 + p w p +pp 40 LC pl+pp B+d AI. 2; B7 
f w 0 
*51350 1917 + p m p 8 LC pi A+d A 25 ( 10), 29 (w 19); 
f m 0 B 18, 12 
53959 1918 + p m p 30 MC pl+gt/nm A+f Al.2:B8. w50(w21) 
m m p 32 LR pi B 
51334 1920 + p m p 6 MC+ES pl+gt/nm A+h A2.9;B5, 17;Cw3 
f m 0 
52925 1920 + p m p 57 LR pi A+f A I. 2: B 7 
m m p 60 LR pi A 
65824 1925 + p m p 10 LC pi B+d Al, ll;B15.37 
f m p 10 LR pi B 
61074 1925 + p u p 42 se pl+gt/nm A+h A (er+) A2. 3;B 15. 27 
m m 0
60305 1926 -r p m p 16 LC pl+gt/nm A A2:87.17 
f m p 27 LC pl+gt/nm A 
64009 1927 + p u p 16 LR pl+gt/nm B+f A2,3;B7,8 
f m 0 
60281 1927 + p m p 15 se pl+gt/nrn A+h Al.9:B7.18 
m m 0 21 
60302 1928 + p u p 18 LR pi 8.,-d A2;B8.l7 
f m 0 
60956 1928 + p u p 39 MC pl+gt/nrn A-rh AI: B 17 
f + p u p 14 LR pi A 
60345 1929 + p m p 24 MC+ES pl+gt/nm A+h A 2. w32: B 17. 40 
m m 0
60931 1929 + p m p 2 I MC+ES pl+gt/nm+pi A+d A3.9;Bw35. w47: 
f + p m p 24 LC pl+nm+pi A+d Cw4 
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K ey to Appendix 

1: Serial no. of the pair io thc Danish Twin Register; 
each of the partners is given onc line. m=male, f•female, 
asteri�k•pair from previous study. 

Il: Year of birth. 
III: +=register proband, i.e. psoriasis present according 

.o questionnaire. 
IV: P=proband according to criteria of present study. 
V: marital status: d=divorced, m=married. u=un

'llarried, w=widow, widower. 
VI: Final diagnosis: p=psoriasis vulgaris, pp=localized 

,ustular psoriasis of palms and soles, op- pu�tulosis 
,almaris et plantans only. O= no present or previous 
;igns or symptoms of psoriasis. 

VII: Age at onset as stated during medical examination. 
VIII: Course LR=light, r·ecurring eruptions. LC= 

light, eons tant eruptions, MC= moderate, eons tant 
eruptions, SC= severe, almost constant eruptions. ES= 
severe eruptions at an early age. See text for further 
explanations. 
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IX: Morphology pl=psoriasis en plaques, gt/nm= 
guttate/nummulate eruptions at same timc, pp=localized 
pustular psoriasis of palms and/or soles at same time, 
op=palmo-plantar pustulosis at same time. pi=inverse 
psoriasis=flexural psoriasis. 

X: Verification of diagnosis: A=anamnestic and clinical 
symptoms al examination, B•anamnestic information, no 
symptoms at examination, C=anamnestic information 
only. no examination performed, f=diagnosed by family 
doctor. d=diagnosed by a practising dermatologist, h= 
diagnosed at a department of dermatology. 

XI: A(c)=clinical diagnosis of arthritis; A(cr)=clinical 
and radiological diagnosis of arthritis; appended plus 
or minus sign indicates result or rheumatests. 

XII: HLA-phenotypes. The HLA-typing was done by a 
standard lymphocytotoxicity micromethod. using a !arge 
number of antisera. thus allowing the possible identifica
tion of the utmost majority of the known HLA-A, B. 
and same C antigens. 


